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700 

Brompwski (W ), and K. Wesolowski, Structure of tho 
Gold-Copper Alloys, 427 

Brons (F ), [Prof D Coster,and], Prediasoiiation in the 
Upper Level of the Angstrom Banda of Carbon 
Monoxide, 140 

Brooke (Rayah, Sir Charles), gift to the Imperial Forestry 
Institute, Oxford, 829 

Brooks (Dr CEP), Variation of the Annual Frequency 
of Thunderstorms in relation to Sunspots, 606 
Brouwer (D ), [E W Brown and]. Tables for the Develop 
ment of tho Disturbing Function with Schedules for 
Harmonic Analysia (Revteu-), 860 
Brown (C H ), Meteorology for Maatem and Mates 
Seventh edition (Renew), 780 
Brown (E W ), and D Brouwer, Table* for the Develop¬ 
ment of the Disturbing Function with Schedules for 
Harmonic Analysis (Review), 369 
Brown (Prof E W ), and Prof C A Shook, Planetary 
Theory (Review), 740 

Brown (Ida A ), Geology of the 8outh Coast of Now South 
Wales, with Special Reference to the Origin and 
Relationships of the Igneous Rocks, 76 
Brown (Dr J Coggin), Geography of Asia (Renew), 361 , 
Small Sand Craters of Seismic Origin, 295 
Brown (Nellie A ), Root and Crown Rot of Peonies, 465 
Brown (Dr W ), Modem Science and the Possibility of 
Survival, 98 , The Theory of Two Factors versus the 
Sampling Theory of Mental Ability, 724 
Bruce (late Dr J C ), The Handbook to tho Roman Wall 
a Guido to Tourists traversing the Barrier of the 
Lower Isthmus Ninth edition (Renew), 48 
Bruce (R O ), appointed Naturalist-in charge of the Port 
Erin Marine Biologioal Station, 993 
Bruckshaw (J McGarvs), Instrument for Electrical Pros¬ 
pecting by the Inductive Method, 622 
Bruges (W E ), Importance of Deep Borehole Surveying, 
790 

Brun (P ), Volume Variations of Mixtures of Water, Ethyl 
Alcohol, Ether, 187 

Brunner (O ), and F Grof, Synthesis of I-ethyl 6 methyl- 
and l-ethyl-7 methyl-naphthalene, 427 , and Gertrud 
Wiedemann, Components of Hornbeam Bark, 39 , 
Chemistry of Bark Substances (2), 427 , p-Methoxy 
and 3 : 4-dimcthoxy-phonylu re thanes, 39 
Brunovsky (B ), [W Venadsky, C Kunaieva and], •>- 
Meaothonum m Lemna, 161 

Brunt (D ), appointed professor of Meteorology st Imperial 
College—Royal College of Scionoe, 336, Possibility 
of Condensation by Descent of Air, 668 
Buchanan (Sir George), retirement of, work of, 242 
Buchanan-RiddeU, Bt. (Sir Walter P ), [death], 901 
Buckland (Prof W ), one hundred and fiftieth annuorsary 
of the birth of, 383 
Buckley (H ), Colour Photometry, 333 
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Budget t (H M ), Hunting by Scent (Review), 548 
Rulman (Dr O M B ). appointed lecturer in Geology in 
Cambridge University, 844 
Bunyard (K A ), Tho Introduction of Vegetables, 527 
Burbidge, Aft ion of ft and y rays on Roik Salt Crystals, 
501 

Burrh, A New Test for Large Minors, 893 
Burgess (M r ), and Prof R V Wheeler, Carbon Dioxide 
to Prevent Ignition of Firedamp by Sparks, 109 
Burhop (E H 8 ), [H M Taylor and], Inner Conv ersion 
in X Rav Spectra, 631 

Burkitt (Prof AN), Rome Aspects of the Vertebrate 
Brain, 943 

Durlot (E ), Tendency to Destruction of Explosives by 
Inflammation in a Vacuum, 39 
Hume (R H ), retirement of, from the physiologic al 
curatorsbip of the Royal College of 8urgoon«’ Museum, 
work of, 762 

Burrard, (Col Sir Sidney), Ground Levels in Bihar in 
relation to the Earthquake of January 16, 1934, 582 
Burstein (R ), and P, Kashtanov, Activated Adsorption 
and Para Ortho Hydrogen Conversion on Charcoal, 
571 

Burt. (C E ), and May Danheim Burt, South Amont an 
Lizards, 88 

Burt (May Danheim), [C K Burt and], South American 
Lizards, t>8 

Burton (Prof E F ), Magnetic Properties of Suprai on- 
(luitors, 684 , Supraconductivity of Films ol Pin, 469 
Bury (H ), The Term 'Mesolithic', 250 
Butler (Dr J A V ). Catalytic Hydrogen Replacement 
and the Nature of Over-voltage, 28 
Buxton (Prof .1 B ). elected a profeaaonal fellow of 
Queen's College, Cambridge, 185 
Buxton (Dr P \ ), and D J Lewis, Climate and Tsetse 
Flits 994 


Cabanel (E.), and J Cayrel, Poult Effect anil Crystal 
Detection, 161 

Cahannea (J ), and J Dufay, Spectral Analysis of the Light 
of tho Nocturnal Rky at tho Pic du Midi, 428 , and 
J de Riols, The Raman Spectrum of Water. 207 
Cadell (l>r H M ), [obituary article], 822 
Calcinai (M ). Haematic Modification of Inflammation, 227 
Calder (Mary G ), Kidston Colli* I ion of Fossil Plant Slides 
(3 and 4), 303 

Caldwell (Dr J ). Possible Chemical Nature of Tobacco 
Mosaic Virus, 177 

Calkins (Prof G N), The Biology ol the Protozoa 
Second edition (Review), 475 

Caiman (Dr W T ), elected president of the Lmnoan 
Society of London, 820 
Calmette (Prof A ). [obituary article], 405 
Cameron (Prof A T ), A Textbook of Bioehomistry for 
Students of Medicine and Science Fourth edition 
(Reutiv), 8 

Cameron (Dr, OR), appointed reader m Morbid Anatomy 
at l niversity College Hospital Medical Sclusi], 805 
Cameron (W 11 B ), [Dr A Elliot t and], Intensity 
Measurements m the First Positive Banda of Nitrogen, 
723 

Camis (M ), Endopleurio Pressure and Atmospheric 
Pressure, 687 

Camprednn [Crestin and], 8tudy of the Deformations and 
of the Distribution of the Internal Forces in a piece 
of Wood by means of an Adherent Film, 770 
Cannon (Prof H G ) Feeding Mechanism of the Fairy 
Shrimp, 32B , Ostracod Feeding Mechanisms, 600 
Cannon (Prof W B ), The Wisdom of the Body (Re t ieu<). 82 
Carlyle (Sir Robert), [obituary article], 900 
Carmichael (H ), The Tilted Electrometer, 37 
('amoeban (R K ), [I, H Cole and], Commercial Sands 
of Canada, 953 

Carpemaeanu (G ), Anodic Oxidation of the Lactic Ion to 
the Pyruvic Ion, 471 

Carpenter (Prof G D H ), Mimicry in Insects, 781, 
Mimicry With a section on its Genetic Aspect by 
E B Ford (Antic), 235 


Carr (J L ), [W Kidd andl. Automatic Voltage Regulation 
and Switch Control, 97 

Carr Saunders (Prof AM), ducted a member of the 
Athena-cun Club, 628 

Cared (P ), and D Libermann, Alkyl and Aryl Bromo- 
sulphites, 75 

Carrick (R ), Spermatogenesis of Axolotl (AmMyetoma 
tigrmum), 642 

C'artledgo (J L ), and A F Blakeslee, Mutation Kate 
Increased by Ageing Heeds as shown by Pollen 
Abortion, 960 

Caspari (Dr W A ), Calcium Hulpliate Hemihvdrate, 848 
Castaneda (M R ), [H Zinsser and]. Active and Passive 
Immunisation in Typhus Fever, 771 
CasteUnm (Sir Aldo), and Prof 1 Jaeono, Fungi causing 
Human Blastomycosis, 219 

Castle (W E ), Gene Thoory in relation to Blending 
Inheritance, 508 . Linkage Relations of Yellow Fat in 
Rabbits, 303 , Possible Cytoplasmic as well as Chromo- 
somal Control of Rex in Haploid Males, 980 , and 
H Nachtsheim, Linkage Interrelations of Tliree 
Genes (or Rex (short) Coat in tho Rabbit, 508 
Catanei (A ). [E Rergnnt, Etienne Sergent and], ‘Malaria 
Houses" and the “instinct to return to their feeding 
ground’' m the Mosquito, 228 
Cavanogh (Dr B ), l)r J Horiuti snd Prof M Polanyi, 
Enzyme Catalysis of the Ionisation of Hydrogen, 707 
Cawood (Dr W ), appointed to a Most-ley rescan h student¬ 
ship ol the Royal Society, 98 
Cayley (N W ). Australian Finches in Bush and Aviary 
(Reovsw), 691 

Cayrel (J ), Moehamsm of Kortihiation in Magnosium- 
Copper Sulphide Reetihers, 207 , [E Cabanel and], 
Pomt Effect and Crystal Detection, 151 , [H Ttevaux 
and), Electrical Conducts lty of Thin Sheets of Copper 
Sulphide obtained at the Surface of Copper Solutions 
883 

Centnerszwer (M ), and M BlumeuthaU Formation and 
Dissociation of tho Alkaline Peroxidee, 587 
Contola (G ), Thoory of Concentrated Solutions of Strong 
Electrolytes, 391 

Corkuz (Mile Tunica), [T V Innescu and]. New Molliod 
for Amplifying and Produring Low Frequency 
Osei llations, 923 

Chablam (Prof H L ). [death], 2t>J 

Chadwick (I)r J ), Prof P M 8 Blackett and (1 Occhin- 
lini. Preduet ion of Positiv o Elei I rons, 426, 703 , and 
Izia, Attempt to Detect a Neutral Porhrlo of Small 
Mass, 400 

Chaffee (Prof E L ), Theory of Thermionic Vat uum 
Tubes Fundamentals, Amplifiers, Do tee tors (Ret ww) 

Chakravarti (N ), |H E Stapleton, 8 K Saraswati and], 
Indian Iconography, 384 

Cbalkhn (Dr F C ), Fine Structure of tho Ka Line of 
Beryllium, 29J 

Chat ten (M E ), “Diseoverv” Report on Foramunfera ol 
South Georgia 562 

Chambers (A R ), and Dr H (1 Rulo, Optical Rotatory 
Power, 910 

ChamuS (Mile C ), anil M Hnissiiisky, R6lo of Ago and 
Concentration of Polonium of Solutions in Centri¬ 
fugation Experiments, 807 

Chanda (Rai Bahadur Ramapraaad), Sramamsm, 080 
Chandrasekhar (Dr 8 ). Support of the Chromosphere, 181 
Chaplin (E J ), [Dr F G Mann and], Tho Polarity of tho 
Co ordmato Link, 080 

Cliapman (F), A Lower Cretaceous Brittlestar from 
Queensland, 700 

Chapman (Prof H G ), [death], 862 
Chapman (Prof 8 ), Gases of the Atmosphere, 132 . Radio 
Exploration of the Ionosphere, 908 
Chant (A ), and I Fedorov, Oxidation and Reduction 
Processes during Muscular Contraction, 090 
Chantonov (Prof D ), Russian Spiders, 30 
Charonnat (It.), [R Delaliy, M Janet and], The Dantes de 
Plorahitrcs Spring, 220 

Charrey [E Joukowsky and], \ Levigator with Immov¬ 
able Liquid Medium, 115 
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ChAtdot (M ), and Mmo P M ChAtelet, Some Reaction* 
of Divalent Chromium Acetate, 623 
Chktelet (Mme P M), |M ChAtelet and], Some Reaction* 
of Divalent Chromium Acetate, 623 
Chatley (Dr H ), China and the Maya Calendar*, 798 
Chaumaw (M ), [J Cnumot, H Fournier and], Behaviour 
of *ome Light AUovh towards Marine Corraaion, 287 , 
and H Fournier. Chemical Method* of Cleaning Light 
and Ultra-Light Metal* after Corrosion, 689 , Passivity 
of Magnenium in solution* of Chromic Anhydndo and 
its Chemical Scouring alter Corrosion, 736 
fhaxy (J ), Coura do mecamque rationelle Tome 1 
Dynamiquedu point matAnel (Jiri*eu>), 370, Tome 2, 
Dynamique de* systAnu * matAnols (Rcviric), 596 
Chelineov (U ), [I Knunjonc, R Owetrova and], Mew 
Syntheai* of Acotopropyl Alcohol, 098 
Chomov (8 ). SyHtomatK* and DiRtnkution of Aokmlrodon 
(Ophidia) in tlio Soviet Union, 005 
Cheeneau (M ), Medieval Glass, 181 
Cheater* (A Q C ). Now CenuH of Pliycnmyi etea, 501 
Child* (Dr W H J ), Physical Constant* Sele< tod for 
Student* (Jtmrui) 373 

China (W E ), Phytogeny of Hemiptera-Ecteroptora. UH 
Chinholm (E C ). I setui Cm< lm-lliila' found on the Coin 
boyne Plateau, 76 

Chmlett (R ), Northward Ho 1 —for Uirds from Wild 
Moorland* of England to Moorland* and Marshes of 
Scotland and Shetland, Gland and Lapland (Hi new), 
601 

Chlopin (V ), E Horling ami Prof K JoffA. Exporiinont* 
on Evaluation of Helium from Rodioac livi> Minerals 
and Rocks, 28 

Chodat (Prof R ), |death], 077 , [obituary article], 074 
Chorlton (A ), Pooling of Water Mupplits, 660 
Cliowdhury (K A ). The *0 t oiled Tonmnol Parenchyma 
Gill* in the Wood of Trrmittaha tomentnna, W and A , 
2J5 

Chnst-Sooin (Dr. H ), [obituary article], 240 
Christensen (Consul L ), New I-and in the Antarrtir, 409 , 
The New Coast Line of Antarctica, 401 
Christian (F W ), [obituary], 823 

Ohurehor (B O ), A J King and H Duv ■< s. Measurement 
of Noise, 955 

do la Ciorva (J ), awarded the Wakefield gold medal of the 
Royal Aeronautical Society, 750 
Cimmono (A ), [F P Maria and], Dehydrogenase Activity 
of hartllun coli communm on Higher Fatly Acids, 115 
Civinski] (V ), Capacity of Cotton to Withstand Cold, 880 
Clapham (A R ), Advancing Sterility in Plants (Revxew),104 
Clapham (Mum P A ), Transmission of Uapewnrzn 
{Hyrtgamut trachea) by F.arthworm*. 266 
Clark (A. R ), [Mrs E W Sexton and] New Developments 
in Oammarvn chtrrtvxt, Sexton, 27 
Clark (C H Douglas), Interuonvonuon Scale for Energetic 
and Related Magnitude* m the Electromagnetic Wave 
Hand, 543 , Spectroscopy and Valency (2), 543 , A 
Simple Modification of Morso’s Rule, 873 
Clark (Prof W. (J Le tin*), appointed Dr Lee’s professor 
of Anatomy w Oxford University, 185 
Clarke (Dr J ), appointed lecturer in In fee turns Diseases 
in Sheffield University, 489 

Clarke (Dr Lilian J ), [death], 241 , [obituary article], 439 
Claude (0 ), New Progress in Lighting by Luminw cnee, 74 
Clneton and William*, Ahsorption of 1 cm Waves, 729 
Clement (H), Organo magnesium Compound at Penta- 
methylbenieno, 543 

Clement* (J B ), Cultivation of Finger Millet {Elcueine 
coracana), 619 

ease (S A ), Determination of Small Quantities of 
Germanium in tlio Presence of Arsenic, 847 
Cobb (A F'), Birds of the Falkland Islands a Record of 
Observation with the Camera (Ilevxu), 388 
Cockcroft (Dr J D ), C W Gilbert and Dr E T 8 
Walton, Production of Induced Radioactivity by 
High Velocity Protons, 328 

Cockerell (Prof T D A ), An Ancient Foxtad Pine, 573 , 
‘Mimicry’ among Inset ta, 32B, and Louise M Ire¬ 
land, Relationships of Scrapter, a Genus of African 

Bees, 304 


Coghill (Dr G E.), awarded the Elliot medal and honor 
onurn of the IT 8 National Academy of Sc irnoes, 788 
Cohen (A ), awarded a Dunn exhibition in Anatomy at 
London UniverRity College, 805 
Cohnn (Capt B 8 ), Research in the British Post Office, 
224 

Cohen (Dr H ). appointed professor of Medicine in Liver- 
pool Uni vomit y. 844 

Colace vie h (A ). Orbitof the Spectroscopic Douhle r Porsei, 
996 

io (H A ), [Prof F W R Brambell and[. Occurrence 
of an Flnteropneust in Wales, 913 
Cole (L H ), and R K Camochan, Commercial 8and* of 
Canada, 053 

Colebrook (F M ), Valve Amplification at Radio-Fre 
queiu-ira, 801 . Valve One lllators of Stable Frequency. 
(134 

Coles (L A ). Tho Book of Chomual Discovery (Renew), 48 
Colla (C ). f A Ferrari and], Ithoduinitrites of Ammonium, 
Potassium. Rubidium, Ca-suim, Thallium, Barium 
and Lead, 227 

Cullen* (H ), I Dr B F J Schonland and]. Progressive 
Lightning, 150 , 537 

Collet (L W j, Gneissic Mylomtea of the Southern Side of 
t he Tour SalliAres, 115 

Collie (C H ), Use of Charcoal in Maintaining High Vac ua, 
426 

Collier (lion John), death and work of, 003 
Collins (Dr D, H ). appointed research fellow in Rlieum 
atisin in Loods University, 504 
Collin* (tt FT ), Meteorology of a Gliding Flight, 888 
Colwell (Dr HA), awarded the Carton prize and gold 
modal of the Bntinh Empire Cancer Campaign, 563 
Colwell (Prof R C ). Chlodm Platea at High Frequrni l.-s, 
258 , Effect of Thunderstorm* upon the Ionosphere, 


Common (It H ) Sorum Phosphatnw in the Domestic 
Fowl, 572 

Compton (Prof AH), Scientific work in the Century of 
Croyre"m Stratosphere Balloon, 772 
Comstock (Prof (1 C ). [death], 862 

Conant (Prof J B ), awarded the medal of the American 
Institute of ClinmiHfs, 8118 

Condor (A ), Use of Inrlmed Lenses as a mean* of pio 
during Pure Astigmatism in Spectrographs, 38 
Connelly (F C ). Instantaneous Projection of Thermiuuie 
Valve Characteristics, 586 

Cook (A H ), awarded a post graduate travelling student 
ship by London University, 993 
Cook (Dr J W ), and Dr A Girard, Dehydrogenation of 
lEslnn, 377 

Cooke, Jr (C M ), New Specie* of Amastridw. 727 
Cooke (Thurkill), odor of books on Nautical Science to 
EngUsli Universities, 36 
Cooper (It E ), Primulas m Bhutan, 31 
Ooppoek (J B M ), Transformat ion of Yellow Mercui io 
Iodide into the Red Form, 570 , and Whytlaw-Grav, 
The Constant Pressure Air Thermometer, 581 
Cordier (P ), Condensation of Benzylpyruvie Acid with 
Benzyl Cyanide, 115 

Corlin (A ), A New Hard Component of the Coanuc Ultra- 
Radiation, 63, 419. Cosime Ultra Radiation and 
A ui one Bo reales, 24 

Cornish (Dr Vaughan), Tidal Bore*, 180 
Cornea (P ), [P I-ebeau and], Electrical Resistivity of the 
Peranthracitee, 338 

Costantm (J ), Cultural Experiments on the Potato in the 
Pyrenees, 267 , Cultures of the Potato at High Alti¬ 
tudes and m High Latitudes, 586 , Exterionsation of 
Degeneration* by tho Action of Altitude, 770 , New 
Idea* in Connexion with Potato Disease (Enroulement), 
426 , Varieties of Wheat Resistant to Rust, 338 
Coster (Prof D ), and F .Rrons, Prodissooiation in the 
Upper Level ot the Angstrom Bond* of Carbon 
Monoxide, 140 , and G K lamer, Fine Structure of 
X-Ray Absorption Edges, 916 
Cottesloe (Lord), Mr H R A Mallock, 103 
Cotton [Brentano, Baxter and]. New Method of Photo¬ 
graphic Photometry, 486 
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Coulomb (J ), and J de Lagayc, Measurement* with the 
Arago Actinometer, 303 

Cournot (J ), M Cliaussain and H Foumior. Behaviour of 
aome Light Alloy* toward* Marine Corroaion, 2(17 
f oiinin* (H 0 ), awarded a Charlo* Hawksley prize of the 
Inatitution of Civil Engineers, (183 
Couiuns (H H ), History of the Hope Farm and Fart 1 of 
the Jamaica Ht<rd Book of Pure Broil Cattle, 264 
Coustal (R ), Art ion of the Silent Electric Discharge on the 
Phosphoresc ence of certain Alkaline Earth Sulphides, 
883 

Coward (Dr H F ) Influence of Pressure on the Spon¬ 
taneous Inflammation of Hydrocarbon*, 463 , and 
Prof It V Wheeler, Movement of Flanio in Firedamp 
Explosions, 466 

Cowley (J. D ), appointed director of the School of 
Librarmnship at University College, London, 808 
Cowley (L F ), [C Matheson and], Peeudorca cramdene 
(Owen) on the Glamorgan Coast, 870 
Cox (H. E ), Chemical Examination of Furs in relation to 
Dermatitis (4), 114 

Cox (H L ), [H G Gough, D G Supwith and], Influence 
of (he Intercrystalline Boundary on Fatigue Charac- 
tonsties, 470 

Cox, Saenger and Wardlaw, Structure of some Platinum 
and Palladium Compounds, 881 
f raft (F A ) Coastal Tablelands and Stream* of Hew 
South Wnloa, 730 

Crane and Lawrence, Origin of Apple Varieties, 501 
Craw hall (T 0 ), and B Lentaigne, Guido to Refrigeration 
Exhibits at the Science Muaeimi, 942 
Ciaw ley (Pro! E 8 ), [death], 17 

< realm and Ciunprerion, Study of the Deformations and 
of tho Distribution of the Internal Forces in a piece 
ot Wood by means of an Adherent Film, 770 
Crilili (C H ), Specific Gravity Apparatus, 114 
Crowloot (Miss D ), [J D Bernal and], X-Kay Photographs 
of Crystalline Pepsin, 794 

(n.wthor (H M ), |Dr M L Oliphont, E 8 Shire and], 
Disintegration of the Separated Isotopes of Lithium 
by Proton* and by Heavy Hydrogen, 377 
Clow ther (G ), Index of HuHines* Aetivity, 387 
Cull (H J ), Results of the Application of Sc lence to 
Industrial Processes, 843 
Cullen (Dr W ), Carl Olof Lundholm, 861 
Culw ick (A T ), and G M Culwiek, Undo Wealth m a 
Tanganyika Tribe, 914 

Culwiek (G M ). [A T Culwiek and], Bnde-Wealth in a 
Tanganyika Tribe, 914 

Cunningham (Dr B ), Canadian Water Power Develop 
inents during 1933, 782 

Curie (Mme IrAne), and F Joliot, Artificial Produc tion of a 
new kind of Radio Element, 201 , Chemical Sopor 
ation of New Radio Elements emitting Poeitive 
Electrons, 807, Ma*e of the Neutron, 721, New Typo 
of Radioactivity, 391, Radioactivity of Samarium, 
427 

Curtis (H J ), [Dr H Fncko and]. Specific Resistance of 
tho Interior of the Red Blood Corpuscle, 661 
Curtis (Prof W’ E ), Nuclear Spin* and Magnetic Moments, 
286 

Cushman (J A ), Tropical Pacific Forammifera, 816 


D'Aliemon (Viscount) recommended for election to the 
Royal Society, 980 
Dade (H A ), Fungi Imperfect i, 332 
Daimler (Gottlieb), centenary of the birth of, 407 
Dakm (Prof W J ), elected president of the Linnoan 
Society of New South Wales, 766 , and Miss E 
Edmonds, Regulation of Blood Salinity in Aquatio 
Animals, 763 

Dam (H ), Hemorrhages in Chicks reared on Artificial 
Diet* • a New Deficiency Disease, 909 
Damant (Capt G C C ), Physiology of Deep Diving in the 
Whale, 874 

Darling (Dr F F), Animal Breeding in the British 
Empire, 943, [Prof J H Ashworth and], Biblio¬ 
graphy of the works of James Cossar Ewart, 644 


IX 


Darlington (Dr CD), Determination of Sex, 679 , Prof 
J B S Haldane, and Dr P C Knller, Possibility of 
Incomplete Sex Linkage in Mammal*, 417 
Darwin (Prof C G ), Refraction of Ionised Media, 62 
Da* (Prof B K ), [M Rahiraullah and], The Alizarin- 
KOH Method of Staining Vertebrate Skeletons, 468 
Da Tehang (Teheng), [M Francis and], Value of the 
Ratio of Bituriution of the Actinium Family with 
respect to the Uranium-Radium Family, 686 
Dauvillter (A ), Cosmic Activity and Solar Activity, 226 , 
Origin of Atmospheric O/one, 75 , Strange Sounds 
from Inland Ice, Greenland, 836 
Daur&re (C ), and J Bougot, Variation* of tho Conductivity 
of the Air in Caves, 471 

Davenport (Dr C B ), Dr M Stoggorda, and Dr W 
Drager, Anthropometric Technique, 763 
Davidson [Greaves. Martin and]. Colour Temperatures of 
Stars, 910 

Davie* (H ). [B G Chun her, A J King and]. Measure 
raent of Noise. 968 

Davi* (J Merle), Modem Industry and tho Afrioan 
(Rrixrie), 773 

l)a\ is (late Prof W M ), Submarine Valleys, 877 . 
[obituary article], 973 

Davison (Dr C ), The Hawke's Bay Earthquako of 
February 3, 19.11, 841 

Davy (M J B ), Suence Museum Handbook of the 
Collections Illustrating Aeronautics 2 Lighter- 
than Air Craft (Remew), 891 

Dawes (B ). and Pn>f J S Huxley, Rapid Growth Rate 
and Diminishing Heteregony, 982 
Dawson (Prof H M ), anil N B Dyson, Rate of Hydro¬ 
lysis of Bromoacetic Acid in relation to ita Degree of 
Ionisation, 543 . and W Lowson, Velocity of the 
Reaction between Sodium Chloroacetate and Sodium 
Hydroxide, 807 

Day (0 ), eloctod president of the Institution of Mechanical 
Engineers, 322 

Daynns (Dr HA), Gas Vnolysia by Measurement of 
Thermal Conductivity (Rnnev<), 400 
Debye (Prof P ), Stniktur der Matene Vier Vortrftge 
(Ifrt’ieu'), 743 , and others, Determination and Inter¬ 
pretation of Dipole Moments, 802 
DiVombe (L ), Influence of Temperature on tho ^ laid of 
Alternators and of Trannformors, 736 
Dee (P [ ), Disintegration of tho Diplon, 864 
Deliandre (G ), A Siliceous Fossil Forammifera from tho 
Miocene Diatomite* of California, Stheotextulma 
iltalomtlarum, 884 

Delahy (K ), R Chiirounat, and M Janet, Tho Dames do 
Ploinbifcroa Spring, 220 

Delatizky (B ), [Dr B F J Schonland and]. Continuous 
Recording of Cosmic Ray Intensities, 339 
Deller (Dr E ), Tendencies in University Educ ation (John 
Adam* lecture), 696 

Deism an (Dr H C ), Basking Shark in the Bab el Mandeb, 
176, Plankton in the Java Sea, 010 
Domerec (M ), Effect of X-Rays on tho Rate of Change in 
the Unstable Miniature-3 gene of Droeophxla vtrtlte, 772 
Demjanov (N ), and A Ivanov, Action of N t O, on AUene 
and on Dunelhylbutadieno (dneoprepenyl), 096 
Demolon (Dr A ), Croissance des v4g6toux (Pnnoipea 
d’agronomie, Tome 2), (Revtew), 739 , and E Bastiaae, 
Influence of the Anions on the Fixing and Mobilisation 
of Phosphoric And in Sofia, 39 
Demsoff (A K ), and Prof O W Richardson, Emission of 
Electrons m Chemical Reaction, 801 , Emission of 
Electrons under the Influence of Chemical Action, 220 
Dennis (R W G ), Morphology and Biology ol Helmmlho- 
eporxum avenrp, 017 

Denza (Father Francesco), centenary of tho birth of, 824 
Death (Prof C H ), Origin of Bronxe, 489 
Deehpande (D 8), [P R Awati and], Reprodurtive 
Apparatus of ThdUutema, 68 

Deulofeu (V ), and J Ferrari, Crystalline CEstrus producing 
Hormone from Horse (Stallion) Urine, 836 
Devaux (H ), and J Cayrol, Electrical Conductivity of 
thin sheets of Copper Sulphide obtained at the surface 
of Copper Solutions. 883 
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Devine (Dr H ), Recent Advances in Psychiatry Second 
edition (Renew), SIS 

Dewar (D ), Statistic al Probability of Rain in London, SOS 

Dhar (Prof N R ), 8 P Tandon, N N Biswas, and A K 
Bhateacharya, Photo-Oxidation of Nitnto to Nitrate, 
213 

Dickinson (H W ), Kvolution of Invention, 183, and 
A Titloy, Richard Trovithick the Engineer and the 
Man (Renew), 432 

Dickinson (K E ), and Dr O J R Howarth, The Making 
of Geography (Review), 000 

Dickinson (Dr 8 ), appointed lecturer in Mycology in the 
deportment of agriculture, Cambridge University, 
921 

Dickson (Prof L E ), British Association for the Advance¬ 
ment of Science Mathematical Tables Vnl 3 
Minimum Decompositions into Fifth Powers (Renew), 

Dioke (Dr OH), and R W Blue, Spectrum of the HD- 
andD,-Motaules, All 

Dight (Eng -Capt SR), awarded the gold medal of the 
Institution of Naval Arcliitec ts, 172 
DiUon (Prof T ), and T O’Tuama, Chemistry of the Red 
and Brown Algir, 837 

Dingle (Prof U ), Designation ut the Positive Electron, 
330, Physics and tho Public Mind, 818, The Descrip¬ 
tion of Nature (Renew), 902 

Dinjaiki (K ), |F Wossely and]. Action of Light on Sub¬ 
stances of tho Furocoumonn Typo. 950 
Ditiler (E ), and J Bchadlor, Meteorite of Pratnbach 
kin.lien. Upper Austria, 207 

Diver (Capt C ), [Dr R A Fisher and]. Crossing over in 
the Land Snail Cepera netnoralw, L , 834 
Dixon (Prof H H ). nnd Dr J H J Poole. Prof J Joly. 
90 

Djac likov (V ), [N Held and]. Absorption oi Organic 
Substances on Crystal Surfaces, 924 
Dlugao (V ), (N Levitskaya and|, A Selenium Compound 
with Thermooloctnc Power, 687 
Doholl (C )■ PniUiroology in the United States (Review), 
478 

Dobrotin (N ), Angular Distribution of Protons Ejected 
by Neutrons, 923 

Dobruwolski (Prof K ), Early Science in Poland, 491 
Dobry (Mmo A ), and J Duclaux, Viscosity of Cellulose 
Solutions, 75 

Dobson (Dr O M B ), [F W P Gotz, A R Meotham 
and], Verlinal Distribution of Ozone in the Atmo 
sphere, 098 

Dobrhanalcy (T ), UAle of the Autosoines m the Vrwtuphila 
peeudo obecnra Hybrids, 303 

Doderu (M ), Preparation of Calcium Hilicidc by High 
Temperature Elec truly sis 959, |L Audrieux and], 
Electrolysis ol Fused Silicates and the Preparation 
of Hilicon and Silicides, 586 

Dolby (Dr R M ), (Dr F U MeDowsU and], Chemistry 
of Cheddar Cheoso making, 101 
Domsnge (L ), Densities of Aqueous Solutions of Hydro¬ 
fluoric And, 471 

Donati (Commendatore R ), World's Aeroplane Altitude 
Record, 009 

Donnan (Pro I F G ), Activities of Life and the Second Law 
of Thermodynamics, 99, and E A Guggenheim, 
630, 809 

Donzolot (P ), [C PrAvost, E Balia and], The Roman 
Effec t. Molecular Refraction and Constitution, 735 
Doodson (I)r AT), Tidal Bores. 295 
Dor6e (Dr C ), Tho Methods of Cellulose Chemistry 
inc luding Methods for the Investigation of the Com¬ 
pound Celluloses (Renew), 312 
Douglas (Vioe Adm Sir Percy), Water Supplies snd 
Emergency Legislation, 940 

Dowson (W. J ), unpointed lecturer in Mycology in the 
department of Botany, Cambridge University, 921 
Dovle (J ), and Mary O'Leary, Abnormal Cones of FUtroya 
and their bearing on the nature of the Conifer Strobilus, 
390 

Drager (Dr W ), [Dr C B Davenport, Dr M Steggerda 
and], Anthropometric Technique, 703 


Driberg (J. H ), appointed locturor in Anthropology in 
Cambridge University, 921 

Drysdale (Dr C. V.), impending retirement, work of, 203 
Du Bridge, and Hergenrother, Effort of Temperature on 
Energies of Photooloctrons, 220 
Duckworth (E H ), and R Harries, The Laboratory Work¬ 
shop a Simple Course m Apparatus Making and the 
Use of Tools ( Renew), 371 
Duckworth (Sir George), [death], 077 
Duclaux (J ), [Mme A Dobry and J, Viscosity of Cellulose 
Solutions, 75 

Dudgeon (Dr H W ), nnd Dr H F, Hurst, An Anth- 
metical Prodigy in Egypt, 578 
Dufay (J), [J Calmnnes and], Spectral Analysis of tho 
Light of the Nocturnal Sky at the Pn du Midi, 420 
Duff (C ), and R Freund, Tho Basis of Essentials of Ger¬ 
man (Renew), 371 

Dufroiioy (J ), [H S Reed and], Histoohemical Detection 
of lion and Zmo in tho leaves of Citrus. 923 
Dufton (A F ), Graphical Determination ol Uontempo 
ranee, 381, Graphic Statistics, 37 
Dukelsky (W ), Continuous X-Ray Spoetrum from a Thu 
Target, 500 

Duloc (J ), [J Branas and]. Mode of Action ot Guppe 
Mixtures, 303 

Dunham (Dr K C ). North Ponnino Ore Deposits, 386 
Dunoyer (L ), Expansion of Fused Silica, 770 
I)upr6 la Tour (F). |J Thibaud and]. Diffusion am 
Absorption of Positive Electrons Traversing Matte) 
022 

DuquOnois, Conditions of fixation ol HSliO, hy sum 
Aromatic Monoaciil monnalrnhnls. 75 
Dureml (E ), [A Saint-Maxen and]. Absorption Spoetrui 
of the Diphenols in Alkahnn Medium, 114 
Durham (Dr H E ), A New Guinea Fish Poison, 702 
Dr J D Gimlette, 900 

Durham (0 C ), Pollen Carried l>y Dust Storm, 905 
Durst (C 8 ), Wind Structure, 800 
Dyo (late Dr ), and L. Essen, Tuning Fork as a Standan 
of Frequency. 385 

Dyson (Dr. G.). Education for Life, 58 
Dyson (N B ). [Prof H M Dawson andj. Rate of Hydro 
lysis of Bromoocetic Ami in relation to its Degree o 
Ionisation, 543 

Dzelepow (B 8 ), [A J Ahohanow, A. J AUthonian and 
A now type of Artificial S Radioactivity, 871, Energ 
Spectrum of Positive Electrons Ejected by Rode 
active Nitrogen, 950 

Earland (A ), “Discovery” Report on Foraminifera • 
South Georgia, 502 

Earle (Dr F M ), Psychology of the Choice of a Com 
(Renew), 100 

Earthy (E Dora), Valunge Women the Social an 
Economic Life of the Valenge Womon of Portuguci 
East Africa (Review), 307 

Easterfield (Prof T H ) Achievements of the Cawthn 
Institute (Cawthron centenary lecture), 71 
Eastgate (G ), The Infinite and Eternal Energy, 380 
Eoslliom (Prof L E 8 ), Gill Movements in the May-f 
Nymph, 838 , Motachronial Rhythms anil Gill Mov 
ments in relation to Water Flow m the Nymph > 
Carats horana (Ephemeropteru), 338 
Eastwood (E ), [Dr 0 P Snow and]. Absorption Spocti 
of Aldohydes, 908 

Rhle [C E Brazier and], Temperature of the Air in tl 
Neighbourhood of the Soil, 187 
Eckeiuloy (Audrey M ), Some Sap staining Organisms ' 
Ptnue radiata, D Don, m Victoria, 099 
Eckersloy (P P), Principles of Audio Frequency Wi 
Broadcasting, 604 

Eddington (Sir Arthur), Constitution of the Stars (Ric. 

man Godlee lecture), 284 , The Factor ~ m Qua 
136 

turn Theory, 907 

Eden (E M ), [obituary article], 822 
Edmonds (Miss E ), [Prof W J Dakin and], Uegulatic 
of Blood Salinity in Aquatic Animals, 703 
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min (Dr C H ) Cryptoehirus of the Central 
Pacific, 691 

Edmondson (F K ), Velocity of Light, 759 
Edndge Green (Dr F W ), The Theory of Vision, 081 
Edwards (Prof C A ), Passage of Hydrogen through 
Steel, 870 

Edwards (Prof H W ), Analytic and Vector Mechanics 
(Review), 312 

Egal (A ), Thermoelectric Meter Compensated for all 
Fluids, 770 

Kgerton (A ), and A R Ubbelohdc, Diethyl Peroxide as a 
Pro Knock, 170 

Egloff (Dr G ), Earth Oil (Review), 47 
Eiehner (C ), [V Lombard and]. Fractionation of Hydrogen 
by Diflumon through Palladium, 059 
Flam (Dr Constance F ), Slip bamls and Twin like St rue 
turns in Crystak, 723 

Fiber (Dr It ), Austrian F.tlmographual Expedition to 
Went Africa, 172 

E(linger (P ), and W Koschara, Tlie Lyocliromea a New 
Group uf \nunal Pigments, 853 
Elliot (Walter), Government and Cititenshipin the Modem 
World, 130 

Elliott (Dr A ), and W H B Cameron, Intensity Measure 
lueuts in the First Positive Bands of Nitrogen, 723 
Ellis (Dr C D ), and W J Henderson, Induced Radio 
m tivity ot tho Lighter Elements, 510 
FUis (H. D M ), [E R Moullm ami], Background Noise 
in Amplifiers, 32 

I'Ills (O IV ), Malleability of Nickel and of Monel Metal. 


506 


s ol McMurray, Northnrn 


Ells (8 C ), Bituminous 
Alberta, 053 

Ellsworth (J ), Variation of the Period of tile Double 
System, R Cams Mnjoris, with Eclipses, 471 
Emmons (Prof W II), Prof G A Thiel, Prof C R 
Stauffer and Prof ( 8 Allison, Geology (Review), 275 
Emmhwillrr (G ), Chemical Action of Light on Vinyl 
Iodide 471 

Enislie (Dr A ), DoUx tion of Tubercle Bacilli, 652 
hndorlm (L ), Chemistry of the Ruhenes, 75 . Dissociable 
Organic Oxides, 008 

Enxmann (E V ), [O Pinaus and]. Can Mammalian Eggs 
undergo Normal Development »n vUro T 060 
Ephraim (Prof F ), English odd ion by Dr P C T, Thome 
\ Text book of Inorganic Chemistry Second 
edition (Remew), 668 

Epstein (H ), and W Steiner, Raman Spec tra of Benzene 
and Hydrogen Iodide in the Liquid anil Solid State, 
910 

Epstein (P S), Expansion of tho Universe and the 
Intensity of Cotunie Rays, 772, Temperature 
Dependence of Ferro-magnetic Saturation, 508 
I’rdtman (H G H ), Oxidation and Condensation of 
Phenols, 181 

Eriksson [Svedberg and], Action of Papain on Oval¬ 
bumin, 618 

Ermolieva (Z ), [A Bach, M Stepaman and]. Fixation of 
Atmospheric Nitrogen by means of Enxymes extrac tod 
from Azotobacler, 600 

Eroplun (V ), Problem ol tho Existence of Oxygen in the 
Atmosphere of Mars, 587, [V kandratjov and], 
Atmospberio Band of Water Vapour 6324 A in tlie 
Solar Spectrum, 023 

’Kspinasee (P G ), Bilateral Gynandromorphiam in 
Feat tiers, 330 

Istermann (I ), and Prof O Stem, Magnetic Moment of 
tho Deuton, 91J 

Estrovich (V ), [M,Neumann and], Influence of Pressure 
on the Spontaneous Inflammation of Hydrocarbons, 
105 

Eucken (Prof. A ), Gnindriss dor phyiikalisohon Chemie. 
Vierte Auflage (Review), 857 

Ev ans (Sir Arthur), awarded the gold medal of the Society 
of Antiquaries, 645 

Evans (A C ), Parasites of Carrion infesting Flics, 500 
Evans (E ). [death], 17 

Ev ana (H ), [C Sykes and], Physical Properties of Iron- 
aluminium Alloys, 300 


Evans (H M), and others, The Growth and Gonad- 
stimulating Hormones of tho An tenor Hypophysis, 401 
Evans (J), elected president of the Society of Public 
Analysts, 412 

van Everdmgen (Dr E ), Dr J P van dor Stok, 823 
Ewart (Prof J Cossar), [death], 17 , /obituary article], 165 
Ewmg (Sir Alfred), Dr W Koeenhain, 674 
Eyre (J ), [A Zooud andl, Reptilian Colour Response (I). 
180 

Eynng (A ). [B Topley and]. Eld I roly tic Concentration of 
the Heavy Hydrogen Isotope, 292 

Eahry (O ). Light of 8hool mg Stars, 607 , Uso of the Red 
Cadmium Lme as a Meteorological and Spectrostopio 
Standard, 659 

Eaggiani (Dr D ), Acoustic Absorption, 108 
Fahie (J .1 ). [death], 001 , , „ 

Fairchild (Dr D ), awardod the Publio Wolfare modal of 
the U 8 National Academy of Sciences, 788 
Fahnski (Mile M ), [H Pied and], Noutral Zirconium 
Nitrato, 023 

Farkas (A ), and L Farkas, Chemical Separation of Dip- 
logen from Hydrogen, 130. L Farkas, and J Yudkin, 
Decomposition of Sodium Formato by Bacterium Coll 
in tho Presence of Heavy Water, 882 
Farkas (L ). [A Farkas and|, Chemical Reparation of Dip- 
logcn from Hydrogen, 130, [A Farkas, J Yudkin 
and]. Decomposition of Sodium Formate by Bacterium 
Coll in tho Presence of Heavy Water. 882 
Famoll (Dr L R ), [obituary artu to], 713 
Fauvel (Prof P ). Indian Polyehectes, 143 
Feather. Collisions of Noutrons with Atomic Nuclei, 12 
Fedorov (1 ). [A Chari t and]. Oxidation and Reduction 
Processes during Muscular Contraction, 600 
Fedneoonko. [death], 204 

Fell (E W ), Viscous and Plastic Flow m Soft Metals. 471 
Fenner (Dr C N ), Magmatic Problems, 704 
Fcrasah (A M ), Anomalous Changes in Temperature due 
to Thermionic Emission in tlie Filaments of Valves, 022 
Fen huun (A ), [M Romanova and], Hyperfine Structure 
of the Rod Lino of Cadmium (6438), and the Green 
Yellow (5040) and Green (5502) Lmes of Krypton, 227 
Foroday (It A ), Measurements of Magnetic Susoopti- 
bilitics at High Temperatures, 426 
lorguaon (Dr A ), Faraday's Diary (Renew), 627 , Lon¬ 
don’s Contribution to Science, 70 , Surface Tension, 
893 , The Eighteenth Century Scene (Review), 344, 
The Intimate Structure of Fibres (Jtroieui), 120, 
“Vulgarinor sans abaisser" (Review), 549, and J T 
Miller, Temperature Variation of tho Orthobanc 
Density of Unassociated Liquids, 74 
Fermi (Prof E ), Radioactivity Induced by Noutron 
Bombardment, 757 Element No 03, 863 , Possible 
Production of Elements of Atomic Number higher 
than 02, 808 

Fermor (Dr L L ), The Asiatic Society of Bengal, 51 
Feron and A Lancien, Association of the Cinnamic 
Radical and Copper in tho Treatment of Leprosy. 543 
Ferrari (A ), and C Colla, Khodiorolrates of Ammonium, 
Potassium, Rubidium, Cmsium, Thallium, Banum, 
and Lead, 227 , [V Deulnfou and]. Crystalline (Estrus- 
produc ing Hormone from Horse (Stallion) Urine, 835 
(late Prof It W ), Arrhtcology of the Caucasus, 


Field (J H). and R Warden, Air Currents around the 
Rock of Gibraltar, 601 

Filippov (A ), [A Grunberg, I Jasvonskij and], Oocurroneo 
of Gallium in the Sulphide Oree uf Ridder m the 
Altai, 227 

Filon (Prof L N G ), re elected Vice Cham ellor of London 
Unn ertity, 093 

I inch (Prof G I ), and B W. Bradford, Electrical Con¬ 
dition of Hot Surfaces (6), 302 , and A W lkm. 
Catalytic Properties and Structure of Metal Films (2), 
302. and A G. Quarrell, Crystal structure and 
Orientation in Zino Oxide Films, 74, Aocurate 
Electron Diffraction Measurements, 758, and J 8. 
Roebuck, Crystal Absorption by Substrates. 28 
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Findlay (Prof A ), Introduction to Physical Chemistry 
(Renew), 305 

Findlay (W. A ), [W. P Papenhoe and]. Transposed Hinge 
Structural in LamelliDranchs, 580 

Fischer (Prof H ), Structure of Chlorophyll A (Pedler 
locture), 321 

Fiaohl (Dr V ), und Prof H Schloasberger, Handbuoh 
dor Chemotherapte Toil 2 Metalklenvato (Renew), 


Fisher (Dr R AA and Capt C Diver, Croesing-ovor in the 
Land Snail Capon nemoralit, L , 834 

Fiake (C. H.), Nature of the Depressor Substance of the 
Blood, 772 

Fitzpatrick (T J ), [J. E Woaver and], Vogetation of 
Prainea, B88 

Flamy (N.), A New Method for the Muro estimation of 
Methyl Alcohol, 303 

Fleming (Sir Ambroao), Invention in relation to National 
Welfare and its Legislative Control, 423 

Fleming (R A ), Psychology of Crime and Criminals, 506 

Fleming (Miss R M ), A Study of Growth and Develop- 
mont, 828 

Fletcher (late Sir Walter Morloy), memorial to, 902 

Floviro (Prof H J ), Racial Distributions and An tocology, 
003 

Florence (Dr PS), The Logic of Industrial Organisation 
(Renew), 930 

Flynn (J P ), [J Algar and], A Now Method for the 
Synthesis of Flavonols, 542 

Fodor (Dr N ), Encyclopedia of Psychic Science (Review), 


Foggo (Dr ), gift to Sheffield University, 265 
FoUett (D. H ), An Ultra violet Phutoelectnc Spectro¬ 
photometer, 846 

Folley (8 J ). and G L Peskett, Blood Composition in 
relation to Milk Secretion, 142 
Foote (Dr P D ), Industrial Physics, 527 
Forrester (G P), Pharmaceutical Formulas Vol. 2 
Tenth edition (Review), 856 

Fosse (R ), P E Thomas, and P do Oneve, Allan tom 
p o ssessing Rotatory Power, 58b , La-vomtatory 
Allantoin, 883 

Foster (Prof J S ), and Dr A H Snell, Stark Effect for 
the Hydrogen Isotopes, 668 
Foster (Dr M G ). (death], 975 

Kothormgham (Dr J K ), Rotation of the Earth, 679 
Fournier (H ), [M Chauasain and], Chemioal Methods of 
Cleaning Light and Ultra-Light Metals after Corrosion, 
659 , Passivity of Magnesium in Solutions of Chromic 
Anhydride and ita Chomiral Scouring after Corrosion, 
735 , [J Cournot, M Chauasain and], Behaviour of 
sonio Light Alloys towards Marine Corrosion, 287 
Fowler (Prof A ), awarded the Catherine Wolfe Bruce 
gold medal of tho Astronomical Society of the Paoiilo, 
208 , presented with the Bruce modal of the Astro¬ 
nomical Society of tho Pacific , work of, 751 
Fowler (Sir Henry), The Progrees of Automobilo Engin¬ 
eering (James Forrest lecture), 678 
Fowler (Prof R H ), Atomic Theory (Review), 852 , 
Isotopic Separation by Electrolysis of Water, 877 
Fox (Dr C ), Prehistoric East Anglia, 727 
Fox (J J ), [Sir Robert Robertson, A E Martin and], Two 
Types of Diamond, 226 

F6yn (B ), Geaohlechtsgebundeno und geeohleehtakon- 
trollierte Verebung (Review), 235 
Fraenkel (Dr. O ), Pupation of Flios initiated by a Hor¬ 
mone, 834 

Fraipont (Prof C ), Adaptations et mutations , position 
duprobl&mo (Review), 367 , et Dr Suzanne Leclerq, 
L'Evolution, adaptations et mutations ; berceaux et 
migrations (Renew), 367 
Franohet (L ), Coloration of Foaail Bonos, 60 
Francis (M ), and Toheng Da-Tchang, Value of tho ratio 
of Bifurcation of the Actinium Family, with respect 
to the Uranium-radium Family, 586 
Frank (Prof H ), [Prof J C Slater and], Introduction to 
Theoretical Physics (Renew), 372 


Franklin, Hydrazoio Acid, 801 

Fraser (Lilian), Mycetozoa of New South Wales, 735, 
Sooty Moulds of New South Wales (1), 340 
Fraser (L M ), Research and the Community (Renew), 157 
~ aser-Hama (Prof D F ), resignation as research officer 
of the International Institute for Psychical Research { 
tho experiments of MM Osty, 864 
Freeth (Dr F A.), Gas Warfare and Civilian Populations. 

168 , Sir Max Musprott, Bt, 861 
Freh (W), [A Kohler and], Geological-petrographic 
Studies on the Ignoous Rocks of the Lower Austrian 
Forest Region and its Neighbourhood (3), 736 
Freidheim (E ), Mechanism of the Respiratory Catalysis 
by Systems of Reversible Oxido-reduction, 339 
de Fremery (P ), [A A Adler, Dr M Tauak and]. Pro¬ 
gestin in Placental Extract, 293 
Frenkel (Prof J ), The Explanation of Supraeonductivity, 


Freshfleld (Dr D W ), [death], 241, [obituary article], 
351 

Freudenthal (Dr L E ), Flood and Erosion Control, 96 

Freund (R ), [C Duff and], The Basis and Essentials of 
German (Renew), 371 

Fncke (Dr H ), and H J Curtis, Specific Resistance of 
tho Interior of the Red Blood Corpuscle, 651 

Fnedheun (R ), Two Natural Reversible Oxido-roductwm 
Systems Lawson and Juglon, 339 

Friedmann (H ), Birds* Bonce from Prehistoric Eskimo 
Ruins, 580 

Frisch (Dr OR), Induced Radioactivity of Sodium and 
Phosphorus, 721 

Frobeoiu* (Dr. Leo), Prehistoric Art in the Libyan Desert, 
20 

Froggatt (W W ), Coccidre of tho Casuarinas, 76 

Frost (A ), [P Ivannikov, M Schapiro and], Influence of 
Heat mg on the Catalytic Activity and other qualities 
of Zinc Oxide, 587 


Fryer (J C F ), Insect Pcets in England and Walee, 467 
Fukutomi (T ), Initial Motion of Earthquakes, 385 


Gabiano (P ), [R de Mallemann and]. Magnetic Rotatory 
Toarer of Hydrogen Selemde, 738 
Gaddiim (J H ), Methods of Biological Assay depending 
on a Quantal Response, 804 
Gahan (A B ), Parasites of the Hessian Fly, 728 
Gajl (K ), Branchtneeta paludoea from the Tatra Massif, 
659 

Gallardo (Dr. A ), [death], 750 

Galkmkamp A Co, Ltd (A ), New Type of All-Glass 
Syringe for Medical Use, 945 

Gamow (Dr G ), Isomeric Nuclei t 833 , Modem Ideas on 
Nuolear Constitution, 744 

Cans (D M ), [Prof W D, Harkins and], Atomic Dis¬ 
integration by ‘Non Capture’, 794 
Gardiner (Dr. AH), appointed Fraser leoturer in Cam- 
bridge University for 1934 -35, 424 
Gardner (W M ), The British Coal tar Colour Industry, 
576 

Garelli (F ), and G Rfcociu, Ethylacetanilide as a Cryo- 
seopie Solvent, and the Molecular Weights of certain 
Cellulose Esters dissolved therein, 391 
Garlick (H S ), Lubricating Grease, 877 
Gamer (Prof W E ), [N F H Bright andj, Rate of 
Nuoloation of Copper Sulphate in Vacuum, 670 
Garrod (Dr L P ), appointed reader in Bacteriology at 
8t Bartholomew’s Hospital Medical College, 806 
Oar*tang (Prof W ), presentation to, 469 
Garton (Sir Riohard), [death], 639 
Caster (T H ), Earliest Known Miracle Play, 465 
Gates (G E ), Earthworms of Burma, III, 465 
Gates (Prof R R ), Prof. Erwin Baur, 239, Sterility in 
Plants, 653 , The Unit Character in Genetics, 138 
Gatty (O ), [T Bestennan and], Investigation of Para- 
physical Phenomena, 569 
Gaydon (A G.), Afterglow of Carbon Dioxide, 984 
Gaylsr (Dr M. L V ), Manganese-Iron Alloys, 111 
Gemmell (A A ), The Liverpool Medical School, 1834-1934, 
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Genard (J.). Magnetic Extinction of the Fluorescence of 
Diatomic Molecules of Sulphur, 114, Magnetio 
Extinction of the Fluorescence of the Diatomic 
Molecules of Tellurium, 023 

Gershenson (8 ), X -Chromosome of Droeophtla melano- 
gaeter, 764 

Gewertz (Dr CM), Network Synthesis Synthesis of a 
Finite Four-terminal Network from its prescribed 
Driving-point Functions and Transfer Function 
{Renew), 80 

Gheuty de Bray (M E J ), Velocity of Light, 464 , 948 
Ghiron (D ), [G R Levi and], Boron Arsons to and its 
Mixod Crystals with Boron Phosphate, 847 
Ghose (B N ), [Prof S. K. Mitra, P. Syam and], Effect of 
a Meteonu Shower on the Ionosphere, 533 
Ghosh (C C ), The Silk Industry of Japan, 829 
Gibbons (Dr S G ), Biology of Calanus, 31 
Gibbs (Prof W E ), [obituary article], 240 
Gibson (Dr AG), The Physician's Art an Attempt to 
exptuid John Locke’s “Fragment Do Arte Modna” 
(Renew), 743 

Gibson (Prof. A. H ), Tulal Estuaries Forecasting by 
Model Experiments, 606 , 069 
Gibson (Prof C 8 ), Chemistry and Chemist* in Spam, 872 
Gibson (Prof G E ), and A Maofarlane, Absorption 
Spectrum of Diatomic Arsenic, 961 
Gibson (K E ), [Dr T Iredale and], Ahsnrptmn Spectrum 
of Mercuric Sulphide, 986 
de Gier [Zeeman and]. Isotopes of Hydrogen, 581 
Gilbert (C W ), Production of Showers by Cosmic Radi¬ 
ation, 180, [Dr J D Cockcroft, Dr F, T 8 Walton 
and], Production of induced Radioactivity by High 
Velocity Protons, 328 

Gilchrist (Miss A G ), Nudity in English Folk Dancing, 296 
Gilding (Dr HP), appointed professor of Physiology in 
Birmingham University, 301 
Qilflllan, and others. Heavy Water, 037 
Gilham (C W ), Condition that a certain Integral may be 
Rational, 642 

Gilliland (T R ), Sounding the Ionosphere, 67 
Gimletto (Dr J D ), (obituary article|, 900 
Giorgi (Prof G ), and Prof 8 Zawirski, selected as ex trquo 
recipients of the Eugenio Rignano prize, 411 
Girard (Dr A ), [Dr J W Cook and]. Dehydrogenation 
of (Estrin, 877 

Giruud (P ), [C Nieollo, Mmo Holftne Sparrow and]. 
Exceptional Presence of the Murin Virus in tho 
Urine of Rata Experimentally Infectod with this 
Virus, 471 

Gladstone of Hawardon (Lady), to endow two Rondel 
Memorial Scholarships m the Umvcraity of Wales, 806 
GlanviUe (8 R K ), Egyptian Head-rests, 783 
Glassed (S A ), Crabs of the genus Parapinnixa, 862 
Glasser (Dr O ), Wilhelm Conrad Rflntgen and the 
Early History of the Roentgen Rays With a 
chapter • Personal Reminiscences of W C ROntgen, 
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Separation of the Isotopes of Hydrogen, 291 
Inwards (R ), Ninety-fourth Birthday of, 003 
lonescu (T V ), and Mile Ionic a Cerkez, New Method for 
Amplifying and Producing Low-Froquenoy Oscilla- 

Irodalo (Dr T.), and K E Gibson, Absorption Spec trum 
of Mercuric Sulphide, 985 

Ireland (Louise M ), (Prof T D A Cockerell and]. Rela¬ 
tionships of Snrapter, a Genus of African Tress, 304 
Ivanenko (D ), Constituent Parts of Atomic Nuclei, 227 
Ivannikov (P ), A Frost, and M Schapiro, Influence of 
Heating on the Catalytio Activity and Other Qualities 
of Zinc Oxide, 687 

Ivanov (A ), (N Demjanov and], Action of N.O, on Allene 
and on Dimethylbutadiene (dusopropenyl), 995 
Iwanenku (Dr D ), Interaction of Neutrons and Protons, 
981 

Iyer (Rai Bahadur L K Ananthaknshna), Anthropologi¬ 
cal Studies in India, 525 


JabloAski (Dr A), Polarised Photoluminesoenoe of 
Absorbed Molecules of Dyes, 140, Polarisation of 
the Fluorescence of Colouring Materials as a Func¬ 
tion of tlio Wave-Length of the Exciting Light, 

Jackson (F. K ), and Y D Wad, The Sanitary Disposal 
and Agricultural Utilisation of Habitation Wastes 
by the Indore Process, with Notes on the Sanitary 
Aspect by Lt -Col J R J Tyrrell and Lt.-Col M. 
A Nicholson, 954 

Jackson (Sir Herbert), Presentation to, 20 

Jackson (W), Conductivity-Temperature Curves of 
Paraffin Wax, 647 

Jacob (Sir Lionel), [death], 241 

Jacobsen (Dr J C ), Decay Constant of Radium C', 505 

Jacono (Prof I ), [Sir Aldo Castellanl and], Fungi ™«in; 
Human Blastomyoosu, 219 

Jacquet (P ), Structure of the Electrolytic Deposits of 
Copper obtained in tho Presence of Certain Colloids, 267 

Jaoquot (R ), Is Cow’s Milk an Equilibrated Food for 
all Mammals T 226 

James (Lieut-Col S. P ), awarded tbe Darling Memorial 
medal and prise of the Health Committee of the 
League of Nations, 756, work of, 787 
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Jamieson (M. C ), [Q R Buby, M Timonin and], Fungi 
found m Butter, 68 

Jane (F W ), Terminal and Initial Parenohyma in Wood, 534 
Janet (F ), Mechanism of Root ideation in Magnesium 
Copper Sulphide Reotiflen, 267 
Janot (M ), [R. Delaby, R Charonnat andj, The Dames da 
Plombiires Spring, 226 

Jarratt (Sir William), Provisional Patent Protection and 
Patent Claims, 183 

Jasee (Mile O ), Measurements of the Refractive Indues 
of Water by an Interference Method, 338 
Jasvonskii (I ), [A (irunberg, A Filippov and], Occurrence 
of Gallium in the Sulphide Ores of Riddor in the Altai, 
227 

Jay (A H ), Estimation of Small Differences in X-Uay 
Wave-lengths by the Powder Method, 958 
Joann (Sir James), Aitivitiee of Life and the Seoond 
Law of Thermodynamics, 174 , 612 , 086 , elected 
president of the British Association , work of, 352 , 
The Univorse Around Us Third edition (Review), 234 
Jeffers (Dr. H. M ), photograph of a tenth Satellite of 
Jupiter, 820 

Jehu (Prof T J ). Dr H M Cadell, 822 
Jenkins (H O ,) Molecular Polarisations of Nitrobenzene 
in Various Solvonts at 26°C , 106 
Jonkins (Rhys), The Revorboratory Furnace with Coal 
Fuel, 1612-1712, 131 

Jenson (Prof J C ), Photograph of Ball Lightning, 03 
Jevons (Dr W ), Band Spectrum of P N and its Signifl 
lame, 610 

Jofle (Prof), Insulators, 089 

JofI<5 (Prof E ), [V Chlopin, E Hurling and], Experiments 
on Evaluation of Helium from Radioactive Minerals 
and Rocks, 28 

Johannsen (Dr O A ), [Dr W A Riloy and]. Medical 
Entomology a Survey of Insects and Allied Forms 
which Affect the Health of Man and Aiurnals (Review), 
7 

Johansen (D A ), Haploida in Hordeum vulffitre, 960 
Johnson, Jr (M H ), Intensities in Atomic Spectra, 151 
Johnson (Dr R C ), Spectroscopically Pure Substances, 
880 

Johnstone (L ), British Wild Flowers First anil second 
serins (Renew), 84 

Joleaud (Prof L ), Rain-making in Neolithic timus, 30 
Joliot (F ), Experimental Proof of the Annihilation of 
Positive Electrons, 187, and Mme Irtne Curie, Arti¬ 
ficial Production of a New Kind of Radio-Element, 
201, (Mme Tr5no Curio and],Chemical Separation of 
New Radio Elements Emitting Positive Electrons, 
507 , Mass of the Neutron, 721 , New Type of 
Radioactivity, 301, Radioactivity of Samarium, 427 
.Toly (Prof J ), [obituary article], 90 
Jones (Dilwyn), Limits of the Antarctic, 466 
Jones (D F ), Unisexual Maize Plants and their Relation 
to Dioeoism in other Organisms, 772 
Jones (Dr E O ). awarded a Keddoy Flotc her Warr 
studentship of London University, 683 
Jonos (Dr H Spencer), Aluminium surfaced Mirrors, 552 
Jones (Sir Henry Stuart), resignation of principals hip of 
Univoraity College, Aberystwyth, 540 
Jones (Martin), Grassland and Grazing, 830 
Jones (V R ), Galvanometer Amplification by Photo- 
Cell. 872 

Jonos (Dr. W R), award to, of tho Consolidated Gold 
Fields of South Africa, Ltd , gold modal and premium, 
609 

Junker (J.), Finding of a Large Diamond, 131 
Joet (W ), [L Hams, R W. B Pearse and], Separation of 
Hydrogen Isotopes by Diffusion through Palladium, 
507 

Joukowsky (E ), and Charrey, A Levigator with Immovable 
Liquid Medium, 115 

Judge (A W ), High Speed Diesel Engines, with Special 
Reference to Automobile and Aircraft Types (Remew), 
121, The Testing of High Speed Internal Com¬ 
bustion Engines with special reference to Auto¬ 
mobile and Aircraft Types and to the Testing of 
Automobiles Seoond edition (Review), 311 


Kahane (E and M ), Determination of Sulphur m Organic 
Substances, 427 

Kahn (Dr R L ), award od the A morn an Association 
prize, 423 

Kaisrhew (R ), and Prof F Simon, Some Thermal 
Properties of Condensed Helium, 460 
Kang-Hu (Dr Kiang), China and tho Maya, 68 
Kantor (Prof J K ), A Survey of the Science of Psycho¬ 
logy (Review), 816 

Kantzer (M ), Absorbing Properties of Chromyl Chlondo, 
807 

Kapitza (Prof P ), Liquefaction of Helium by an Adi¬ 
abatic Method without Pre-cooling, 708 
Kaplan (Prof J ), Active Nitrogen and tho Auroral 
Spectrum, 331 

Kapnstmskij (A ), Problem of the Composition of Air in 
tho Htratoaphere, 660 

Karu-Mithailov a (Elisabeth), Measurement of Strong 
Polonium Preparations in the Large Plato Con 
denser, 39 , Luminous Intensity of tho Air Caused 
by a-partic les of Various Ranges, 736, Nuclear 
y radiation Exoitod Artificially, 736 
Karapctoff (Prof V ), Experimental Electrical Engineer¬ 
ing and Manual for Electrical Testing Vol 1 
Revised by Prof B 0 Dennison Fourth edition 
(Review), 196 

Karlik (Berta), [H Haberlandt, Prof K Przibratn and], 
Artificial Production of the Blue Fluorescence of 
Fluorite, 09 , Synthesis of the Uluo Fliioresuenco of 
Fluorite, 623 : Fluorescence of Fluorite (2), 950 
Karrnr (Prof V ). and 1. Loewe, Constitution of As too in, 
086 

Kashtanov (P ). [R Burstem and|. Activated Adsorption 
and Burn ortho Hydrogen Conversion on Charooal, 
571 

Kauffmaim (Prof 0 J ), [doath], 862 
Kaye (Dr G W C). Kontgen, and tho Discovery of 
X Rays (Review), 511 

Kobln (R A ), [R B Withers and], Palmozoio Star¬ 
fishes of Viotona, 823 

Keosing (Dr F M ), Modem Samoa its Government and 
Changing Life (Review), 927 . and Marie Keesrng, 
Taming Philippine Headhunters (Review), 927 
Keesing (Marie), [Dr F M Kneeing andj, Taming Philip¬ 
pine Headhunters (Remew), 927 
Koightley (W M ), [(< F Hall and]. Excretion of Aloes, 
114 

Keilin (Prof D ), Cytochrome and the Supposed Direct 
Spectroscope Olworvution of Oxidase, 290 
Keith (Sir Arthur), Human Embryology and Morphology 
Fifth edition (Review), 195 

Kelley (F C ), Audibility of Auroras and Low Auroras, 
218 

Kellogg (Mrs LA), [Prof W N. Kellogg and], Tho Ape 
and the Child a Study of Environmental Influence 
Upon Early Behavior (Review), 891 
Kallogg (Prof W N ) and Mrs L A. Kollogg, The Ape 
and the Child a Study of Environmental Influence 
Upon Early Behavior (Review), 891 
Kendall (Prof J ), Conceptions of ‘Atom’ and ‘Element’ 
(Bedson lecture), 354 , Elements Old and New, 408 , 
W W Smith, and T Tait, Calcium Isotope with 
Maas 41 and the Radioactive Half-period of Potas¬ 
sium, 613 

Kendall (J ), [D Koetoff and], Plant Tumours and Poly¬ 
ploidy, 728 

Kendrick (T D ), Polychrome Jewellery in Kent, 30 
Kennedy (W Q ), Conditions for tho Crystallisation of 
Hornblende in Igneous Rooks, 846 
Keruiett (late Prof R H ), Ancient Hebrew Social Lifo 
and Custom as indicated m Law, Narrative and 
Metaphor (Review), 4 

Kidd (W ), and J L Carr, Automatic Voltage Regulation 
anil Switch Control, 97 

Kincur (J. B ), Long Period Temperature Change*, 728 
King (A ), and Dr J S Anderson, Chemical Calculations . 

their Theory and Practice (Review), 369 
King (A J,), [B 0. Churcher, H. Davies and], Measure¬ 
ment of Noise, 955 



xviu 


NAME INDEX 


King (H M the), acceptance of the Bessemer gold medal 
of the Iron and Steel Institute, 628 
King (Prof H W), and Prof C. O, Wider, Hydraulics 
Third edition (Remew), 161) 

Kingnhury (Dr J A ), [Sir Arthur Newsholme and), Red 
Medicine Socialized Health m Soviet Russia 
(Remew), 064 

Kinnersley (H W ), J R O’Brien, and Prof R A. rotors. 
Activity of Crystalline Preparations of Vitamin B, 
177 

KirofF (K P ), Earthquakes in Bulgaria, 080 
Kirtiainghe (P ), Parasitic Infection of Porcupine Pish, 
142 

Kitchin (Dr ¥ L ), awarded a Lyell medal of the Geo¬ 
logical Society of London, 08 , [deathJ, 130 , [obit¬ 
uary article], 360 

KJamer (G ), [D Coster and], Kino Structure of X Roy 
Absorption Edges, 016 

Klein (A ), [O Holler and], Saxatilic Acid, 624 
KlUvor (Hr H ), Behavior Mechanisms in Monkoys 
(Review), 272 

Knight (R ), Intelligence and Intelligence Tests (Rtvtetr), 
160 

Knight (Hr H C ), Influence ot Winter Stem Pruning on 
Subsequent Stem- and Root Development in the 
Apple, 916 

Knunjanz (I ), G Chehuzov, and E Osetmva. New 
Synthesis of Acotopropyl Alcohol, 006 
KOok (F ), [L Portheim, H Steidl and]. Orienting Investi¬ 
gations on the Influence uf Ullra Short Waves on 
Flowers, 848 

Kohler (A ), and W Froli, Geological petrographic 
Studies on the Igneous Rocks of the Lower Austrian 
Forest Region and its Neighbourhood (3), 736 , and 
A Haberlandt, Luminescence of Apatite and other 
Phosphates, 623 , and H Leitmeier, Natural Thermo- 
luminewenre ill Minerals and Rocks, 207 
Kohlrausch (K W F ), and A Pongratz, the Raman 
Effect (31). 824 

KolhOrstor (Prof W ), Cosmic Rays, 387 , Cosmic Rays 
under 600 Metres of Water, 419 
Koliha (J ), Joachim Rarrande and his Paheontokigical 
Work, 437 

Roller (G ). and A Klein, Saxatilu At id, 624 . and K 
Popl, A Chlorine containing Li< lion Constituent, 
069, a Lit hen Huhstance Containing Chlorine, 808, 
Capraru Acid, 40 

Roller (Dr L R ), The Physios of Electron Tubes (Review), 
088 

Roller (P C), Spermatogenesis in Droeophtla jtetudo- 
obevurtt, Frol. (2), 042 

KoUer (Dr P C ), [Dr C D Darlington. Prof JUS 
Haldane and], Possibility of Incomplete Sex Linkage 
in Mammals, 417 

Kolomioz (I ), 'Critical Period' in the Development of 
Wheat, 024 

Komar (Dr A ), and W Obukhofl, Multiple Lane Spot* 
from Aluminium Crystals, 687 
Kondratjev (V ), and D Eropkin, Atmospheric Band of 
Water Vapour 6324 A in the Solar Spectrum, 
023 

Kopaczewski (W ), Uelatinisation of Serum by Organs 
Acids, 808 

Kosehara (W ), [P Elluigor and], Tho Lyoehromes a 
New Group of Animal Pigments, 663 
Koshy (Prof T K). Chromosome Structure in Allium, 
800 

Kostoff (IVof D ), A Haploid Plant of Mtootuma tyi 
vestne, 040, Origin of Cultivated Tobacco, 916, 
and J. Kendall, Plant Tumours and Polyploidy, 
728, Polygenerio Hybrids Experimentally Pro¬ 
duced, 824 

Kothari (D 8 ), [Prof M. N Saha and], A Suggested 
Explanation ofS-Ray Activity, 90 
Kousmino (Mile T), [A Perrier and], Longitudinal 
Magneto thermo electric Effects in Nickel and Iron, 
622 

Kozak (J ), and F Pardor, Photokineticz of Reactions 
of Bromination (6), 587 


Kozlowski (W ), [K Smolensk! and], Influence of Sucrose 
on the pH of Alkaline Solutions, 771 
Kraemer (Prof E. O ), and W D Loosing, Molecular 
Weights of Celluloses, 870 

Krall (G ), Motion of a Planetary System of (« + 1) Rigid 
Bodies , its Stationary Limiting Aspects, 116 
Kramers [Do Haas, Wiersma and], Low Temperatures by 
Adiabatic Demagnetisation, 180 
Kranefeldt (Dr W M.), translated by Prof R M Eaton, 
Secret Ways of the Mind a Survey of tho Psycho¬ 
logical Principles of Freud, Adler and Jung (Review), 
816 

Kraus (C A ), and G 8 Hooper, Dielectric Properties of 
Solutions of Electrolytes m a non Polar Solvent, 303 
Krebs (Dr HA), appointed domonstrator in Biochemis¬ 
try, in Cambridge University, 844 
Krenko (Prof N P), Dbersetzt von Dr N Busch 
Redigiert von Dr O Moritz, Wundkompensation, 
Transplantation und Chun Aron bei Pflanzon (Reticle), 
434 

hrishnomurti (S O ), [Dr K R Roo and], A Perturba¬ 
tion in tho Spec truin of So II, 328 
Krndman (Prof K S ), Magnetic Anisotropy of Graphite, 
174 , and 8 Banerjee, Crystal Structure of I, 3, 6- 
Triphenvlbenzono, 497 

Krogh (Prof A ), Physiology of Deep Diving in the 
Whale, 874 , Physiology of the Blue Whale, l>35 
Kromg (Dr R de L ), Experiment and Theory (Review), 
887 , Remarkable Optical Properties of tho Alkali 
Metals, 211 

Kruysuyk, and Zwtkkor, Acuity of Vision, 800 
Kullenberg (B). [H Pettersson and]. Observations of 
Wster Trajectories in the Open Sea, 29 
Kuna&eva (C), [W Venadaky, B Brunovsky andj, y- 
Meeothorium in Lemna, 161 

Kunin (V ), [8 Heller and]. Origin of Ridges of Sand, 227 
Kunz, Ionisation of Cesium Vapour by Light, 421 
Kflrti (N ), and Prof F Simon, Production of Very Low 
Temperatures by the Magnetic Method Supra Con¬ 
ductivity of Cadmium, 007 

KUster (Prof E ), elected an honorary fellow of tho Royal 
Microscopical Society, 826 

Kutzelmgg (A ), Change in Certain Properties of Zinc 
Oxide , Fluorescence of Zinc Oxido at the Tempera 
turn of Liquid Air, 428 , Change in Certain Properties 
of Zinc Oxide m Consequence of Mechanical Demands, 
428 , [E Boutel and]. Coloured Bromine Sorbs tee, 
848 , [E Boutel, H Haberlandt and], Coloration of 
Marblo in Iodine Vapour and the Nature of tho 
Polished Layers, 428 

Kuznetsov (V ), ami D Saratovkin, Primary Crystallisa¬ 
tion of Metals, 924 


Looey (A T ), The Genius of the Afnraa, 407 

Looey (J M ), Water Supplies and Emergency Legisla 
tion, 725 

lock (D ), [Dr L Lack and], Tomtory in tho Life oi 
Birds, 30 

Lack (Dr L), [D Lock and]. Territory in the Life of 
Birds, 30 

locoste (Prof J ), Mexican Earthquake of January 14, 
1931, 460 

de Lagaye (J ), [J Coulomb andj. Measurements with the 
Arago Actinomoter, 303 

de Laguna (Miss Frederica), Eskimo Rock-Paintings, 062 

Laidlaw (Dr P P), Dr C H Andrewes, and Dr W 
Smith, Research on Influenza, 363 

loigret (J ), [A W Sellards and]. Duration of tho Im¬ 
munity Resulting from Vaccination against Yellow 
Fever, 736 

Lain4 (P ), Magnetic Properties of Mixtures of Liquid 
Ozone and Oxygen, 660 

Laithwaito (H ), appointed junior reseanh assistant in 
glass technology in Sheffield University, 469 

Lambert (P ), [A Andant, J. Leromto and], Application 
of Diffusion Spectra (Raman Effect) and Absorption 
in the Infra-Red to Distinguish between the Five 
Isomeno Hexanes, 847 
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LAmmermayr (L ), Magnesite Strata of Dion ton, Salzburg, 
208 

Lancien (A ), |Feron and], Association of the Cinnamic 
Radical and Copper in the Treatment of Leprosy, 543 
Landberg (S ), [H Pettersson and], Measurements of 
Submarine Daylight, 102 
Lang (Dr W D ), Dr F A Bather, 481 
Lange, Monhnun, and Robinson, Hoats of Dilution, 297 
Langmuir (Dr I ), Infra Rod Lights and Aviation, 942 
Langseth (Dr A ), and Dr K Wallen, A Sourc o of Error 
in Photometry, 210 

Langxing (W D ), [Prof K l) Kraemer and]. Molecular 
Weights of Celluloses. 870 

Larke (Kir William), oletted a member of tho Atlionirum 
Club, 172 

Larmor (Sir Joseph), Auroras, Electric Kchoos, Magnet u 
Storms, 221 , Thomas \oung (Review), 276, Psych 
ology of Musical Exporioiu e, 726 
Larson (E .1 ), arnlT CiinhlTe Barnes, Parasitism in Heavy 
Water of Low Concent ration, 871 
Lassubh&re (P ), and A Peyc olon, Coinparativo Action of 
Raw Meat and of Calves’ Liver on tho Ceneral 
Nutrition, 76 

Laurens (Prof II ), Tho Physiologic.al EfTec ts of Radiant 
Energy (Rcmw), 233 

I-aurie (A H ). Diving Powers of Whales, 052 
Launtaon (C C ), [J Read and], Si altering of Hard 
X Rajs, 916 

Laiilic (R ), Dotermination of tho Atomu Weight of 
Molylsleuum, 226 

rjvwronce (Sir William), [death], 93 
Luwronc e (Cruno and), Origin ol Apple Varieties, 601 
Lararev (P ), and others. Adaptations m Peripheral 
Vision during Different Stages of Pregnant y, #23 
Lazier (E L ), | W Mosauer and], Sunlight and Death of 
Snakes, 14 J 

Lea (D E ), Combination of Proton and Neutron, 24 
Lea j Dr J Chadwick and]. Attempt to Detect u Neutral 
Particle of Small Moss. 466 

Leoeh (Dr W ), Plant Ecology for the Student of 
British Vegotation (Review), 480 
Leake (Dr II Martin), [Dr H Hunter andj, Recent 
Advaneos in Agricultural Plant Breeding ( Review), 
275 

Leakey (Dr L 8 1) ), Adam’s Ancestors an Up to-date 
Outline of what is known alsiut the Origin ot Man 
(Review), 968 

Lobeau (P ), Peranthraoites and the Truo Anthracites, 39 , 
and P Cornez, Electrical Resistivity id tho Per- 
anthracites, 338 

Lebosque (Prof H L ), elocted a foreign member of the 
Royal Bocioty , work of, 714 
Lebrun (Milo Oeneviftvo), | R Audubert and |. Influent e of 
tho Intensity ol the Light on Photovoltaic 
Phenomena, 686 

Leclorq (Dr Suzanne), [Prof C Fraipont, et], L'Evolu 
tion, adaptations ut mutations, boneaux et migra¬ 
tions (Ri new), 367 

Lecomto (J ), Infra Red Absorption Spectra ot tho Mono- 
halogen Derivatives of tho Saturated Fatty 
Hydrocarbons, 267, [A Andant, P I,ambert and), 
Application of Diffusion Spectra (Raman Effect) 
and Absorption in the Infra-Red to Distinguish 
between the Five Iso mono Hexanes, 847 , [O. 

Miller and], Infra-Rod Absorption Spectra of the 
Stereoicomono Orthodimethyl oyclohoxuues, 622 
Lerornu (L ), Lighting of Roads, 847 

Lederer (E ), Carotenoids of a Rod Yeast, Torula rubra, 187 
Lodingham (Dr Q A ), Zoospore Ciliation in the Plas- 
mcxliophorales, 634 

Lodingham (Dr J C (1), Growth Phases of tho Organism 
of Cattle Plouro pneumonia, 290 
Lee (Sir Kenneth), Industrial Reeoaruh a Business Man’s 
Viow, 316 

Leods (E T ), Celtic Ornament in tho British Isles down 
to A D 700 (Review), 439 

Lefebvro (H ), and M von Overb&ko, Chemical Action of 
the Condensed Spark on Mixtures of Carbon Monoxide 
and Hydrogen, 686 


Legendre (M ), Monographic des mdsanges d’Europe 
(Renew), 691 

Leitch (Dr I ), The Thyroid Gland (Renew), J68 
Leitmeier (H ), [A Kolilor and], Natural Thermo 
luminescence in Mmorals and Rooks, 207 
Lejay (P ), and Lou Jou Yu, Intensity of Gravity in the 
North East of China, 807 

Lemaitre (AhW G ), Evolution of the Expanding Universe, 
654 , 771 

Lemaitre (Prof G H ), awarded the Francqui prize, 
work of, 668 

LemarehandB (M ), and Milo D Haunier, Combinations of 
the Metalloids and Basie Oxides, 923 
Loinmel (L ), Spectroscopic Study ot tho Wood of the 
“Pmo Kyiv outre” of Rascafria, Spam, 471 
Lontaigno (B ), ]T C Crawhall and]. Guide to Refrigera¬ 
tion Exhibits at the Science Museum, 942 
Lepapo (A ), L Moret, and (] Schneider, Mineralisation 
of tho Thermal Waters of Aix lew Bains (Savoy), and 
its Geological Signification, #96 
Lepnnco Kinguot (L ), [P Auger and]. Variation of the 
Cosmic Radiation lietween the latitudes 46°N and 
38 8,39 

Leroy (A ), |G Guittnnnoau and], Opothernpic Feeding of 
Milch Cows, 023 

LeubuHc her (l)r 0 ), elec ted a research fellow of Girton 
College, Cambridge, 921 

Lculier (A), [G Mouriquand and]. Calc min phosphorus 
Italic m the Genesis of Experimental Rickets and 
Human Ui< kets, JJU 

Isivi (G R), and D Ghiron, Boron Arsenate and its 
Mixed Crystals with Boron Phospliato, 847 , and 
M Tabet, X-Ray Examination of Electrolytic Silver 
Deposits, 996 

Lovi Civita (Prof T ), elected an honorary member 
of tlie Academy of Sciences of the USSR. 
628 

Levinstein (Dr H ), Tho Chemist as a Directing Force hi 
Industry, 117 

Lovitskayu (M ), and V Dlugac, A Selenium compound 
with Thunnoelectru Power, 687 
Lewis (D J ), [Dr P A Buxton and]. Climate and Tsetse 
Flics, 994 

Lewis (Prof G N ), Biology of Heavy Water, 620 
Lewis (F T ), Polyhedral Cells, 31 

Lewis (Dr H J ), Applications of Fluorescenco Analysis 
(Review), 066 

Lewis (Sir Thomas), Diseases of the Hoart described for 
Prac tit loners and Students (Review), 480 
Lewis (Prof VV A ), Sonin Characteristics of Tumour 
Cells. 799 

Icowis (W H ), awarded the Pilcher Memorial prize of tho 
Royal Aeronautical Society, 756 
Lewitt (E H ), Thermodynamics applied to Heat Engines 
(Review), 190 

Liau (S F ), Light Curve of the Star GO Cygm and the 
Elements of tho Double System, 847 
Liberalann (D ), [P CamS and]. Alkyl and Aryl Bromosul- 
phites, 76 

Lichtenstein (Prof L ), Uloicligewichtaflguron Rnlierender 
FlUssigkeiten (Review), 742 

Liddell (Dr E U T ), Si urv\ in tho 17th and 18th Oen 
tunes, 67 

Linder (E G ), Modulation ot Very Short Radio-Waves 
by Moans or Ionised Gas, 269 
Lindhard (J ), So called Muscle Action Currant Experi¬ 
ments on Individual Musclo Fibres, 472 
Lindsay (Sir H A F ), India’s Trade and Industrial 
Statistics, 480 

Lindsay (Prof R B ), Physical Mechanics (Review), 
608 

Lins toad (Dr R I* ), [Prof J F Thorpe and]. The 
Synthetio Dyestuffs of the Intermediate Products 
from which they are Denvod, being the Soventh 
Edition of “Cam and Thorpe" (Renew), 194 
Lipeon (U ), [C A Boevers and]. Crystal Structure of 
Copper Sulphate, 216, Crystal Structure of Copper 
Sulphate Pentahydrato, CuSO. 5H t O , 922 
Little (Dr, C C,), White Cate and Doafness, 216 
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LleweU^n (R LI J ), [death], 630, [obituary article], 

Lloyd (Dr D Jordan), and M E Robertson, Structure of 
Collagen Fibres and the Point of Attack by Proteo- 
lyticEnxymee, 102 

Uoyd-Evans (B J ), [8, 8 Watts and]. Measurement of 
Flaino-Temperatures in a Petrol Engine by the 
Speotral Line-reversal Method, 806 
Lockheed (A Q ), Red Discolouration of Salted Hides, 
876 

Loeb (Prof LB), and Prof A 8 Adams, The Develop¬ 
ment of Physical Thought a Survey Course of 
Modem Physics (Renew), 604 
Loew (Prof K A ), Direct and Alternating Currents 
Theory and Machinery (Renew), 196 
Loew (O ), Protein Building in Plante, 663 
Loews (L ), [Prof P Kerror and]. Constitution of Antonin, 
086 


Lomax (R ), IW T Astbury and], X-Ray Photographs of 
Crystalline Pepsin, 706 

Lombard (V ), and C Eichner, Fractionation of Hydrogen 
by Diffusion through Palladium, 659 
London (H ), Production of Heat in Supraconduttorg by 
Alternating Currents, 497 

Long (H C ), Suppression of Weeds by Fertilisers and 


Lonsdale (Dr Kathleen), Crystal Structure of 1-3-5- 
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811, Determination of Sex, 679, Endocrine 
Glands (Renew), 647, Erast Haeokel (1834-1914), 
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response Characteristics of Vacuum Photoelectric 
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at High Frequency, 996, Metallic Photo-resistanoe 
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tion, 108 Mazumdar (Dr B C ), Seasonal Festivals in Sumona, 

Mannheim (Prof. K ), Rational and Irrational Elements Persia and India, 691 

in our Society (Hobhouso Memorial lecture), 410 Mazza (E P ), and A Cimmrno, Dehydrogenase Activity 
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Martin (Grnavos, Davidson ancl]. Colour Temperatures of 994 
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Variation of the Orthobane Density of Unassooiatod 
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Methods, 789 
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Study of the Formation of Inorganic Complex 
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Moore (H B ), Fteoal Polleta from Marine Deposits, 988 , 
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Morot (L ), JA Lepape, G Schneider and], Mineralisation 
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Morris (T N ), Passage of Hydrogen through Steel, 217 
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Mory (A V H ), [L V. Redman and], The Romance of 
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Mosauor (W ), and E L Lazier, Sunlight and Death of 
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Moss (K B ), Apparatus for the Determination of the 
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876 

Muraour (H ), [A Michol-L6vy and]. Experiments in 
Mirropyrotechny, 923 , Possibility of Utilising the 
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Interoonvorsion of Isomeric Sugars, 871 
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827 , and Dr M B. Richards, Assay of Vitamin A, 
255 

Ortner (G ), and G Stetter, Atom dismtegrat ion with 
Radium B + C as Source of Radiation (1), 023 , Use 
of Pure Nitrogen for Ionisation Chambers, 40 
Orton (Prof J H ). Air-Pocket* in Shore Sands and 
Winter Packing of the Sea Bottom, 830 , and Ruth 
Rawlinson, The Floating Barnacle on the North 
Cornish Coast m tho Summer of 1933, 418 
Osctrova (E), [I Knunjanz, G Chelinzev and]. New 
Synthesis ol Acetoprnpy] Alcohol, 995 
Osly (MM ), Los pouvoun inconnua de l'esprit sur la 
mature, 748 

O'Tuama (T ), [Prof T Dillon and], Chomistry of the Red 
and Brown Algtc, 837 
Ouless (W W.), death and work of, 21 
van Overb&ke (M ), [H Lofobvre and], Chemical Action of 
the Condensed Spark on Mixtures of Carbon Monoxide 
and Hydrogen, 580 

Owen (Prof G ), appointed acting principal of University 
College, Aberystwyth, 040 


Page (Dr W ), [death], 203 , [obituary article], 319 
PaiUot (Dr A ), L’Infection chez lea maeotes . immunity 
et symbiose (Review), 614 
Palmer (Sir Frederick), [death], 568 

Palmer (R C ), [T N. Hoblyn and]. Propagation of Plum 
Rootstocks, 617 

Pandalai (K M), [G O Rao and]. Rapid Method of 
Determining Minute Quantities of Nitntee, 114 
Pant (B D.), [G. R. Toehniwal and]. Ionospheric. Height 
Measurement in the United Province* of Agra and 
Oudh (India), 947 

Pan* (R ), [P Mondam-Monval and], Thermometno Study 
of the Formation of Inorgamo Complex Compounds, 
771 
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Pans (Councillor T.). Water Supply, 091 
Parke (Dr Mary W ). appointed algologist at the Port 
Erin Marine Biological Station, 993 
Parker (Prof OH), elected proaident of the American 
Academy of .Arte and Science*, 868 , Colour Change* 
of Elasmobranch Fishes. 608 

Parke* (Dr AS), and M Hill, Effect of Abaenoe of Light 
on the Breeding Season of the Ferret, 338 
Parkham, New Zealand Beech Timbers, 219 
Parrish (Wayne W ), [Wayne Weishaar and], Mon Without 
Money * the Challenge of Barter and Scrip {Renew), 86 
Parahley (Prof H M ), The 8cience of Human Repro¬ 
duction Biological Aspects of Sex {Review), 359 
Parsons (late Sir Charlos), proposed memorial to, 488 
Partington (Prof J R ), A Text-book of Inorganic Chem¬ 
istry for University Students Fourth edition 
{Renew), 741 , Review of Physical Chemistry 
{Renew), 366 

Paaeo (A M), [M A Tubangui and], Life history of 
Kchinostoma ( Kuparyphivm ) liocanum, 799 
de PaasilM (A ), [Prof O Matignon and], Tho Ammonium 
Arsenates, 622 

Paster (S ), [G Truffant and]. Influence on Plants of the 
Application of Elo» trical Currents by Contacts, 883 
Patat (If ), [Dr O Herrberg, Dr J W T Spinks and], 
Bands of‘Heavy’ Acetylene in the Near Infra-Red, 
061 

Paterson (C C), The Electrical Engineer and the Free 
Electron (Faraday lecture), 443 
Pauli (Prof W ), und Dr E Valk6, Kolloidr heime der 
EiweisnkOrper Zweite Auflage (Band 6 of Haml- 
buoh der Kolluidwissenschaft in Einzeldarstcllungen. 
herausgegebsn von Prof W Ostwald) {Renew), 614 
Payman (Dr W ), and Prof R V Wheeler, Speed of 
‘Uniform Movement’ of Flamn m Mixtures of Carbon 
Monoxide and Oxygen, 267 

Payne (C J ), [B W Andersen and], Liquids of High 
Refractive Tndex, 66 

Payne (J M ), [J L Haughton and]. Alloys of Magnesium 
Research (1), 506 

Pardor (K ), [J Kocak and]. Photokinetics of Reactions 
of Broinination (8), 687 
Peake (H .1 E ), Tho term ‘Mesolithic’, 104 
Pearl (Prof R ), Constitution and Health {Review), 896 
Pearsall (Dr W H ), [L Loose, F M Willis and]. Carbon 
Assimilation by (’Morelia in Windermere, 643 
Pearee (R W B ), (L Harris, W Jost and]. Separation of 
Hydrogen Isotopes by Diffusion through Palladium, 
607 

Pearson (C E ), Viscous Properties of Extruded Eutectic 
Alloys of Lead-tin and Bismuth tin, 470 
Pearson (Dr E 8 ), title of Reader conferred upon, by 
London University, 301 

Pearson (Dr J ), appointed director of the Tasmanian 
Museum, 683, Maximum Pearl-yield of a Pearl 
Oyster Bed, 616 

Pearson (Prof Karl), appointed Heath Clark lecturer in 
London University for 1934, 840 , conferment upon, 
of title of Honorary Fellow of University College, 
London, 336, presentation to, 639, title of emeritus 
pr o f ess o r conferred on, 36 

Pearson (Sir Ralph), Markets for Empire Hardwood 
Timbers, 619 

Peers (Sir Charles), appointed a trustee of the London 
Museum, 646 

Peet (Prof. T E.), [death], 320 , [obituary article], 440 
Peierls (R ), [Dr. H. Bethe and], The " Neutrino”, 532 ; 689 
Pekkcr (M ), [A. A Richter, V. Ran can and], Control of 
“Yarovisation”, 227 

Psndse (C O), awarded a Rayleigh prise of Cambridge 
University, 469, awarded the Sheepshank* Exhi¬ 
bition of Cambridge University, 657 
Penfold (A R ), and F R Mormon, Essential Oils of 
Eucalyptus mwrantha, including a form noh in 
Piperitone, 302 

Pennell (Dr F W), presented with the George W. Car¬ 
penter prise of the Academy of Natural Science# of 
Philadelphia. 467 

Penney (W O ), Twisting-frequency m Ethylene, 586 


Penrose (Dr L S ). Mental Defect (Review), 373 
Percival (A S ), Mathematical Facts and Pormute 
(Renew), 84 

Percy (Lord Eustace), re-elected president of the Royal 
Institution, 679 

P4rex (J J.), [Q Sandor. A Bonnefoi and]. Precipitation 
of the Protein* by Neutral Salts, 39 
Pemer (A ), and Mile T Kouamine, Longitudinal Mag¬ 
neto-thermoelectric Effect* in Nickel and Iron, 622 
Parrot (R ), Action of Nitrosyl Chloride on some Aromatic 
Hydrocarbons, 883 

Perucoa (E ), Conductivity of Metallic Films in an Eleotnc 
Field, 471 

Peskett (O L ), [H J Folley and], Blood Composition in 
Relation to Milk 8ecretion, 142 
Petavel (Capt), Unemployment and Poverty in India, 
716 

Petors (Prof R. A.), [H W Kmnersley, J R O’Brien and). 
Activity of Crystalline Preparations of Vitamin B,, 
177 

Petit (O ), Discovery of the Skull of a Cat in the Sub-Foasil 
Deposit* of Madagascar. 75 

Petri (L ), Ionising Action of Freeh Vegetable Timue Pulp 
and Mitogenetic Radiations, 115 
Petrie (Sir Flinders), conferment upon, of title of Honorary 
Fellow of University College, London. 336, Exca¬ 
vation* at Gaxa, 1933-34, 942 , proposed presentation 
of a portrait of, 132 . title of emeritus professor con¬ 
ferred on, 3(1 

Pettersson (H ), and B Kullenberg. Observations of Water 
Trajectories in the Open Sea, 29 , and 8 Landberg. 
Measurements ot Submarine Daylight, 102 
Pettit (E ), and S B Nicholson, Radiation from Variable! 
Stars, 262 

Pejcolon (A ), [P Lassablifcre and]. Comparative Action 
of Raw Meat and of Calves' Liver on the Oeneral 
Nutrition, 75 

Phuup (A E ), Lower Uwanda Gold Bolt, 144 
Phemister (J ), Zoning in Plagioclase Feldspar, 841 
Philip (Mias U ). Spontaneous Crossing-over between X- 
and F-Chromosomes in Droeopkila melanogaeter, 726 
Phillips (C E ), and J D Grogan, Transverse Tests of 
Sond-oaat Aluminium Alloy Bare, 606 
Phillips (C W ), Prehistoric Lincolnshire, 799 
Phillip* (E G ), An Introductory Course of Mechanics 
(Review), 968 

Phillips (Dr E P ), Life and Living a Story for Children 
(Review), 388 , Teaching of Biology, 22 
Phdp (Dr J ), Genetics of Poppies, 036 
Phipers (A F.), [Prof I M Heilbron, H R. Wright and], 
Chemistry of the Brown Alg», 419 
Put (Prof J ), Kohlens&uro und Kalk EinfUhrung m don 
VeretAndms three Verbal tens in den Binnongei irUsscm 
(Review), 780 

Piaggio (Prof H T H ), Spearman's General Factor 
without the Indeterminate Part, 836 
Piocardi (G ), Detection of Europium, and Three Lines of 
Extreme Sensitivity, 118 
Pichon, Sulphides of Zirconium, 220 
Pick (W. H ), A Short Course in Elementary Meteorology. 
Fourth edition (Review), 706 

Pied (H), and Mile. M Falinski, Neutral Zirconium 
Nitrate, 923 

Piercy (Dr N A. V ), oonferment upon, of title of Reader 
in Aeronautics in London University, 840 
Piettre (M ), Trophic Aotivity of the Mammary Cell in a 
Period of Functional Repose, 884 
Pincus (G), and E V. Entmann, Can Mammalian Eggs 
Undergo Normal Development tn ntro f 980 
Pisarenko (N ), [J Hurgrn and]. Option! Constants of 
Alkali Metals, 690 

Pitt (F H G ), [W. D Wright and], Hue-ducnmmation in 
Normal Colour-vision, 642 

Pittard (J J ), Proportion of Gold in the Watercourses of 
the Canton of Geneva, 339 

Pledgo (H T.), Five Year Bibliography of Refrigeration, 

Pleaman (A.), awarded the Taylor gold medal of the Royal 
Aeronautical Society, 766 



NAME INDEX 


da Plessis (E K ), Natal's Nature Sanctuaries in Zululand, 
718 

Poohil (P ). [A Nikolaev, V Vdovenko and], Artificial 
Dehydration of Hydrated Salta by means of Solar 
Energy, 009 

Poir6e (J ), L’Algfebre et la trigonometric a la portAe do 
tous Tome 1 et 2 (Remew), 817 , L’Arithmttique k 
la portto de tous * nominee entiers, fractions, calculi 
approoh&f (Remain), 817. La g4ometrio k la portee 
do tous (Renew), 817 

Pokrovski] (O ), [M Romanova, A Rubzov snd]. Silver- 
plating of Mirror Surfaces by means of Cathode 


van der Pol (Dr. B ), Interference between High-powor 
Radio Stations, 079 
Polack, Anomalies of Colour Vision, 39 
Polanyi (Prof M), Reaction Raton of the Hydrogen 
Isotopes, 20 , [Dr B Cavanagh, Dr J Horiuti and], 
Enzyme Catalysis of the Ionisation of Hydrogen, 797 , 
[J Horiuti and], Catalytic Hydrogen Replacement 
and the Nature of Over-voltage, 142 
Polydoroff (W J), Ferro Inductors and Pormeability 
Tuning, 950 

Polynov (B. B ), Types of Erosion and their Distribution 
Aocording to the Geomorphological Conditions, 687 
Pongratz (A ), [K W F. Kohlrausch and]. The Its man 

Effoct (31), 024 

Pool (A ), appointed lecturer in Mental Diseases in Sheffield 
University, 208 

Poole (H H ), and Dr W R G Atkins, Some Measure¬ 
ments of the Brightness of Various Parts of < ho Sky 
liy moans of a Rectifier Photoelectric Cell, 38 
Poole (Dr J H J ), R J Moss, 440 , Thermal History of 
the Earth. 38 . 074 . [Prof H H Dixon and]. Prof 
J Joly, 90 

Poor (Prof J M ), [death], 039 

Pope (Sir William), Prof C Matignon, 001 ; William 
Barlow. 037 

Popenhoe (W P ). and W A Findlay, Transposed Hinge 
Structurea in Lamellihranths, 680 
Poponon (Mrs Dorothy H ), Kant logo de k>8 Caballeros de 
Guatemala (Review), 780 

P6pl (K ). [G Roller and], A Chlorme-rnntaining Lichen 
Constituent, 959 , Caprario Acid, 40 , a Lu hem Sub- 
stanoe Containing Chlorine, 808 
Porter (Dr T ), [obituary |, 242 

Portevin (A ), and P Bastion, Cost ability of Ternary 
Alloys, 471 

Portheira (L ), H Bteidl, and F Kfk'k, Orienting Investi 
gations on tho Influence of Ultra-short Waves on 
Flowers, 848 

Pettier (P ), and Milo A Raffy, Moohamsm of tho Death 
of Birds, the Plumage of which is Impregnated with 
Hydrocarbons, 023 

Pdarhl (G ), [Dr W Heitler and]. Ground State of C, and 
O, and the Theory of Valenoy, 833 
Poapelov (V ), Imaginal Diapause and Sterility of Butter¬ 
flies, 995 

Poultney (F C), [Prof R Whiddmgton and], Photo, 
graphic Intensity Measurement of Moving Electron 
Beams, 042 , and Prof R Whiddmgton, Small Angle 


Scattering of Electrons in Holium, 086 
Powell (Major John Wesley), centenary of the birth of, 442 
Power (J ), [obituary article], 002 

Prashad (Dr Bairn), and J Lai Bhadun, The Pearl Oysters 
of Indian Waters, 002 

Pratt (Dr D D ), [R Taylor, Dr D V N Hardy and], 
Chemical Syntheses under Pressure, 917 
Prawoohedaki (Prof R.), and Dr B Shzyitaki, Influence 
of Thyroid Preparations on the Plumage of Birds, 
960 


Preeoe (Sir William), oentenary of tho birth of, 204 
Preston (J 8), and L H McDermott, Illumination- 
response Characteristics of Vacuum Photoelectric 
celts of the Klster-Qeitel type, 426 
Preston (R. D ), [W T Astbury and], A Mercury-sealed 
Water-cooled Rotating X-Ray Target, 460 
Prtvost (C ), P Donselot and E Balia, the Raman Effect, 
Molecular Refraction and Constitution, 736 


Priestley (R E ), appointed a professorial follow of Clare 
College, Cambridge, 733 

Pnns (Dr J A ), Transitions to Optical Levels in the 
Argon L X-Ray Absorption Spectrum, 796 
Prokofjeva (A A ), Chromosome Morphology of some 
Fishes and Amphibians, 699 

Pruthi (Dr H 8 ), Hydrography of an Indian Tank, 384 
Pryde (J.), Recent Developments of Sterol Chemistry in 
relation to Biological Problems, 237 
Przibram (Prof. K ), Plasticity and Hardness of Alkali 
Halide Crystals (2). 730. [H. Haberlandt. Berta 
Kurilk and], Artificial Production of the Blue Fluor- 
esoenoe of Fluorite, 99, Fluorescence of Fluonte (2), 
969 , Synthesis of the Blue Fluorescence of Fluonte, 


Puekle (O S ). [L H Bedford and], A Velocity-modulation 
Television System, 203 

Pulley (O 0 ), Technique of Height Measurement of the 
Ionosphere by the Pulse Method, 670 
Purser (Prof F C ), [deethl. 381 


Quaglianello (Dr G ), Deposition of Fat in the Animal 
Body, 017 

Quarrell (A G ), [Prof G I Finch andl. Accurate Elootron 
Diffraction MoasuremenUi, 758, Crystal-structure 
and Orientation in Zinc Oxide Films, 74, [J S. 
Roebuck and], Crystal Absorption by Substrates. 28 
Quastol (Dr J H ), Narcosis and Mental Function, 110 
Quilico (Dr A ), Pigment of Aepergillua Spores, 680 


Tensors in Spaces of 
Race in (U ), [F Garelli and], Ethylacotamlide as a Cryo- 
scopic Solvent, and the Molecular Weights of Certain 
Cellulose Esters dissolved therein, 391 
Hadin (Dr P ), The Method and Theory of Ethnology s 
an Essay in Criticism (Renew), 707 
Radley (J A ), and Dr J Grant, Fluorescence Analysis in 
Ultra-violet Light (Review), 006 
Raff (Janet W ), Saw-flies of IhB Genus Perga, etc , 969 
Raffy (Milo A ), [P Portier and]. Mechanism of the Death 
of Birds, the Plumage of which is Impregnated with 
Hydrocarbons, 623 

Raglan (Lord), Tho Science of Peace (Review), 229 
Raha (P K ), [Prof D M Bose and]. Influence of Light on 
Paramagnetic Susceptibility, 208 
Rahimullah (M ), and Prof B K Das. The Aluunn-KOH 
Method of Staining Vertebrate Skeletons, 400 
Railing (Dr AH), Re-equipment of Collieries and Steel¬ 


works, 717 

Ramsay (J A ), appointed demonstrator in experimental 
zoology in Cambridge University, 881 
Rams bottom (J ), Ediblo and Poisonous Fungi, 70 
Rancan (V ). [A A Richter, M Pekker and], Control of 
“Yarovisation", 227 

Ranganathan (S R ), Colon Clasaification 3 Parts. 


(Review), 8 

Rank me (Prof AO), Behaviour of the EbtvO* Gravity 
Balanoe in Fluctuating Gravitational Fields, 74 i 
Simple Method of Demonstrating the Paramagnetism 
and Diamagnetism of Bubstnntes in Magnetio Fields 
of Low Intensity, 150 
Ranuin (Prof A ), [death], 623 

Ranzi (Prof I ), Ionospheric Investigations in Low Alti¬ 
tudes, 29 , Phase Variations of Reflected Radio- 
Waves, and a Possible Connexion with tho Earth’s 
Magnetio Field in the Ionosphere, 908 
Rao (A 3 ), and S Gopalnkrishnomurty, Spectrum of 
Trebly-ionised Bromine, 840, and K R. Rao, 
Spectra of Bromine v, vi and vu, 38 
Rao (B Ramo), and A firammall, Codiente in the Dart- 
moor Granite, 641 

Rao (G G.), and K M Pandalai, Rapid Method of Deter¬ 
mining Minute Quantities of Nitrites, 114 
Boo (Dr K. B ), and 8 O. Knshnamurti, A Perturbation 
in the Spectrum of 8e TI, 328, [A 8 Rao and], 
Spectra of Bromine v, vi and vn, 38 
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Rao (8 R ), and O Sivaramakrmhnan, A New Method of 
Determining the Magnetio SuaceptibUitiee of Qoaee 
and Vapours, 642 

Rasmussen (Dr Knud), [obituary article], 129 
Raven (Sir Vincent), [death], 320 

Rawlins (Prof T R ), Phytopathologieal and Botanical 
Research Methods {Remew), 160 
Rawiinaun (Ruth), [Prof J H Orton and]. The Floating 
Bamaclo on the North Cornish Coast in the Summer 
of 1933, 418 

Rawlinson (Dr W F), Wireless Reception in Naval 
Ships, 693 

Riy (Sir PC), Isomorphism and Chemical Constitution 
Constitution of Formic Acid and Formates, 646 
Rayleigh (Lord), olooted president of the Physical Society, 
468, Further Experiments in Illustration of the 
Green Flash at Sunset, 846 , Helium in Beryl, 09 
Raymond, A Method of Separating Antimony and Tin, 
960 

Raynor (G ), [W Campbell Smith and], A Rooont Sodi- 
montary Volcanio Tuff, 216 

Head (H H ), Zoned Associations of Antigorito, Talc, 
Aotinolite, Chlorite and Biotito in Unst, Shetland 
Islands, 641 

Read (Prof J ), Humour and Humanism in Chemistry, 
641 , The March of Inorganic Chemistry (Review), 
741 , and W J Grubb, Optical Isomerism of the 
Menthols and Menthylammes, 916 
Road (J ), and C C Lauritson, Blattering of Hard X-Rays, 
916 

Read (W. T ), Industrial Chemistly (Renew), 399 
Redman (L V ), and A V H Mory, The Romance of 
Research (Review), 696 

Redmayne (Bit Richard), olooted president of the Insti¬ 
tution of Civil Engineers , work of, 761 
Rood (H S ). and J. Dufrenoy, Histochemical Detection 
of Iron and Zinc in the Leavna of Citrus, 923 
Reilly (Prof J ), Allen 'h Commercial Organic Analysis 
Vol 10 Filth edition (Renew), 815 , P P O’Dono¬ 
van, and Miss H Murphy, Molecular Complexity of 
Amylose in Potato Starch, 390 
Reiraann (A L ), Tho Apparent Thermionic Constant A 
of Clean Metals, 833 

Reis (Johann Philipp), centonary of tho birth of, 18 
Renaud (P ), New Compound of Phosphorus, Nitrogen, 
Oxygon and Hydrogen, 771 
Reneoker (E ), Softening of Vitreous Bodies, 507 
Renouf (Prof L P W ), Zostera Disease on tho Coast of 
County Cork, I F 8,912 
Repettl (Father), Mioroseisma in Manila, 053 
Revans (R W ), Oscillations in an Ionised Gas, 109 
Reynolds (Miaa Dona L ), Eastern End of the Newry 
Igneous Complex, 467 

Rhodes (E ), and K C Bekar, Discoloration in Preserved 
Latex, 988 

Rhodes (Dr E C ), Elementary Statistical Methods 
(Review), 9 

Ribaillier (Mile M ), [A Grumbaoh and], Photolumin- 
eeoonoe of Potash and Soda, 267 
Richards (F S ), Integral Right-angled Triangles, 106 
Richards (Dr MB), [Dr J B Orr and], Assay of Vita¬ 
min A, 266 

Richardson (Dr EG), Lea appareils h, fll ohaud, 963 
Richardson (Prof O W ). Molecular Hydrogen and its 
Spectrum (Review), 887, [A K Demsoff and], 
Emission of Electrons under the Influence of Chemical 
Action, 226, Emission of Electrons in Chemical 
Resotion, 801 

Riohardson (T N), and K C. Bailey, Oxidation of 
Hydra*me by Potassium Femcyamdo, 698 
Richet (C ), Growth in Ten Years of the Towns and Peoples 
of Europe, Asia and Amorioa, 883 
Riehter (A. A.), V Ran can, and M Pekker, Control of 
“Yarovisation", 227 

Riokotts (Prof P. C.), Early Students’ Laboratories, 207 
Rideal (Prof E K), Speeds of Chemical Reactions in 
Biological Processes, 990 

Bigg (G ), Diffusion of Zina and Iron at Temperatures 
below the Melting Point of Zinc, 470 


Riley (Dr W A), and Dr O A Johannsen, Medioal 
Entomology a Survey of Insects and Allied forms 
which affect tho Health of Man and Animals (Remew), 
7 

Rinck (E.), Solidification Diagrams of Alloys formed by 
Two Alkali Metals, 114 

Ringuot (L. Lopnnce), [P Auger et], Variation du 
rayonnement ooamique suivant la Latitude, 138 
de Riols (J ), [J. Cabannns and], The Raman Spectrum of 
Water, 267 

Rippel (Prof A ), Vorloaungcn fiber Boden-Mikrobiologie 
(Review), 817 

Rissik (H ), Transmission of Power by High Tension 
Direct Current, 180 

Ritchie (Pmf J ), Ancient Houses of North Rona, 614, 
Crocodiles or Alligators T 835 
Roberts (J E ), Excitation of the Nitrogen Molecule by 
Electron Impact, 807 

Robertson (C L ), and N P SeUiok, Chimatology in 
Rhodesia and East Africa, 144 
Robertson (Dr G J ), and Dr J W H Oldham, Natural 
Interconversion of Isomeric Sugars, 871 
Robertson (M E ), [Dr D Jordan Lloyd and], Structure 
of Collagen Fibres and the Point of Attack by 
Proteolytic Enzymes, 102 

Robertson (Sir Robert), Proportion of Heavy Water in 
Natural Water, 611 , Sir Fredeno Nathan, 55; 
J J Fox, and A E Martin, Two types of Diamond, 
226 

Robinson (Dr P L ), [E E Aynsley and]. Influence of 
Oxygen, Sulphur Dioxide and Moisture on the Homo¬ 
geneous Combination of Hydrogen with 8ulphur, 723 
Robinson (Prof R ), and others, Strychnine and Brucine, 
BHB 

Robinson [Lange, Monheim and]. Heats of Dilution, 207 
Rocaz (Dr C ), translated by Dr I Jeffreys Wood, Pink 
Disease (Infantilo Acredyma) (Review), 707 
Rocquot (P ), [H Moureu andl. Product Resulting from 
tho Action of Ammonia on Phosphorus Ponta- 
chlunde, 187 , Transformation of Phosphorus Penta- 
mtnde into Phosphorus Mononitride. 905 
Rodgers (J. W ), [A J Bradley and]. Crystal Structure of 
tho Heusler Alloys, 300 , 877 
Roebuck (J 8.), [Prof G I Finch, A G Quarrell and]. 
Crystal Absorption by Subtrates, 28 
Roehr, Effect of Temperature on Energies of Photo¬ 
electrons, 220 

Roger (L ), [A Maublanc and], A Now Rust of tho Coffee 
Plant of the Cameroons, 735 

Rogers (Dr A. W ). elected president of the Royal Society 
of South Africa, 720 

Rogers (D F ), award to, of the Preoheville students’ 
prize, 609 

Rogers (J 8 ), edited by Prof T H Laby, Phymcs for 
Medical Students a Supplementary Text-book 
(Review), 373 

Rogers (Sir Leonard), Benefits to Animals from Animal 
Experiments (Stephen Paget memorial lecture), 61 
Roginskii (S ), and A Sbechter, Reoombination of Oxygen 
and Hydrogen Atoms on Metallio Surfaooa, 995 
Rolfe (Prof C W ), [death], 760 

RoHeaton (Dr J D ), Venereal Disease in Literature, 904 
Romanov (M M ), [O Vehr and], Some Alloys Resistant 
m Phosphono Acid, 587 

Romanova (M.), and A Ferohmin, Hyperflne Structure of 
the Rod Lino of Cadmium (6438), and the Green- 
Yellow (6649), and Green (6662) Lmea of Krypton, 
227 , A Rubzov, and G Pokrovski), Silver-plating 
of Mirror Surfaces by means of Cathode Spattering, 
698 

Romer (Prof AS), Vertebrate Paleontology (Review), 
814 

Roacoe (R ), Strength of Metal Single Crystals, 912 
Roee (Prof H J ), Concerning Parallels (Frazer lecture), 

Rosenberg (Prof GO), elected a foreign member of the 
Lmnean Society , work of, 751 
Roeenhain (Dr. W ), [death], 441, [obituary articles], 
674, 075 
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Rom (Dr J F. 8 ), The Gyroeoopto Stabilisation of Land 
Vehicle* (Review), 400 

Rom (Dr. Joan M.), title of Reader oonferred upon, by 
London University, SOI 

Romi (A ), Crystal Structure of Lanthanum, Oenum and 
Praseodymium Hydrides, 174, and A. Iandelli, 
Crystalline Structure of the Compound MgPr, 391 
Rossier (P), Relation between the Abscises of tba 
Extremities of Spectrogram* of FO Stars, 8471 
Relative Widths of the Lines of Hydrogen and of 
Calcium in the Spectrogram* of AO and FO Stars, 884 , 
Speotrographio Photometry of the F, Stars, 669, 
Total width of the Three Lines Hy, Ht and Ht + U 
m Spectrograms of the AO and FO Stars, 847 , Width 
of the Composite Line Ht + H in the Spectrograms of 
BO and FO Stan, 884 

RoughVey (TO), The Australian Oyster, 332 , The Cult 
of the Goldfish (Renew), 4S5 
Rough ton (F. J W.j, Kinetic* of Hannoglobm (4-7), 338 
RouUeau (J ), [R Audubert and]. Influence of Water in 
oertara Rectifying Contnot*, 427 
Rousset (A.), Molecular Diffusion of Light in Liquids, 807 
Rowe (J W F ), elected a fellow of Pembroke College, 
Cambridge 206 

Rowland (J. W.), and J. M. Hector, A Camera Method for 
Charting Quadrats, 179 

Rubinstein (A ), [I. Tchemiayev and], Reaction of 
Pyndine with Clove's and Gerard’s Salts, 924 
Rubsov (A ), [M Romanova, Q Pokrovski] and]. Silver- 
plating of Mirror Surfaces by means of Cathode 
Sputtering, 698 

Ruff (H R ), Electric Discharge Lamps, 206 
Rule (Dr H G ), [A R Chambers and]. Optical Rotatory 
Power, 910 

Rumpf (Mmo P ), Formation of Perchro mates in Solution, 
996 

Hupp (H M R ), The Genus PUrottyht (Orohidacoa), 
340 

Rushchinski] (A ), PoasibiUtieu of Obtaining by Synthesis 
Valuable Aromatio Aldehydes from Now 8ourcee, 687 
Rushton (Dr. W. A H ), appointed lecturer in Physiology 
in Cambridge University, 604 
Russell (A ), Baryte Crystals from the Manvers Main 
Colhory, Wath-upon-Deame, 840, British Mineral 
Collectors and Dealers in the Seventeenth, Eighteenth 
and Nineteenth Centuries (oontd ), 846 
Russell (Dt AS), Quaternary Intennetallio Compounds, 
217 

Russell (Prof H N ), and D. H. Menzel, Terrestrial 
Abundance of the Permanent Gases, 608 
Huasnll (Sir John), A Potato Research Station Advocated, 
867 , Chemical Factors in Plant Growth (Review), 
730; Prof Sven Odin, 438, Orga n is in g British 
Farming (Review), 3 

Rusaell-Wolls (Dr Barbara), Chemistry of the Red and 
Brown Algw, 661 

Rutherford (Lord), Helium and other Rare Gases, 826, 
The New Hydrogen, 481, The Periodic Law and its 
Interpretation, 666, [Dr. M L. Ohphant, Dr. P. 
Harteok and]. Transmutation Effects Observed with 
Heavy Hydrogen, 413 

Ryde (J. W), New Electric Discharge Lamps, 790 
Rygh (Dr O.), Occurrence of Antirachitic Vitamin in 
Green Plants, 266 , The Third Vitamin D, 633 


Sabine (Dr. P. E.), Architectural Acoustics, 877 
Sabinin (D ), Exchange Adsorption in Root Systems, 660 
Badron (C ), New Optical Method of Exploring a Field of 
BiduiMniional Velocities, 76 

Saenger [Cox, Wardlaw and]. Structure of some Platinum 
aiyj Palladi um C om pounds, 581 
Saha (Prof. M. N ), Fundamental Cosmological Problems , 
Scientific Organisation in India, 320, and D. 8 
Kothari, A Suggested Explanation of £-Ray Activity, 
N, and J. BTMukerjie, Inner Conversion in X-Ray 
Spectra, 377 

S a idmaa (J.), Technique of the MeaauranMnt of the 
Thermal Radiation of the Skm, 38 


Saun (H ), Thermal Expansion of Silver by X-Rays, 339 . 
[J. Weigh) and]. Thermal Expansion of Caloite 
Measured with the X-Rays, 847 
Saint-Max on (A ), and E Dureuil, Absorption Speotrum 
of the Diphenola m Alkaline Medium, 114 
Sakai (Tune), A New Genus and some Species of Crabs 
from Simoda, 062 

Salet (P.), Measurement of the Velocity of the Light 
coming from the Stars, 669 

Salmon (Prof E 81, and W M Ware, Plum Rust Fungus 
on Apnoot and Peach, 296 

Salt (G ), Experimental Studies in Insect Parasitism (1 
and 2), 266 

Salvaton (A ), Micro-determination of Bromine in Blood 
and Organs, 699 

Samoohvalov (K ). [N. Held and], Afaaorption of Organio 
Substances on Crystal Surfaces (2), 924 
Samuel (Prof R ), [Prof R F Hunter and]. Theory of 
Valency Based on Wave Mechanics and Band 
Spectra, 421 

Sandwon (S ), Replacement of a Bud by Roots, 680 
Sandon (Dr H.), Paeudopodial Movements of Foramim- 
fera, 781 

Sandor (G ), A Bonnefoi, and J J Fires. Precipitation of 
the Proteins by Neutral Salta, 39 
Saunicr (Mile D ), [M Lemarohands and]. Combinations 
of the Metalloids and Basic Oxides, 923 
Santholzer (Dr W ). and Prof F Ulnoh, Radio-Geo¬ 
logical Survey of Czechoslovakia, 461 
Saraawati (S K ), [H E Stapleton, N Chakravarti and], 
Indian loonography, 384 

Saratovkm (D ), [V Kusnetaov and]. Primary Crystal¬ 
lisation of Metals, 924 

Sarafiwld (L G H ). Safety in X-Ray Work, 766 
Satoh (Shun-ichi), Phosphoresoent Beryllium Nitride, 837 
Sattar (Dr. A ), Fungi Associated with Blight Diseases of 
certain Cultivated Leguminous Plants, 988 
Sauer (Dr C ), Pro-Conquest Mexico, 790 
Sauvageau (Prof C ), elected a foreign member of the 
Linnean Society , work of, 761 
Savage (R M ), Spawning Date of the Common Frog, 210 
Savefli (R ), Heleochloroplasts, 391 

Seville (C M ), Some Rainfall Variations, England and 
New England (U 8 A ), 658 

Schadlor (J ), [E Dittler and]. Meteorite of Prambaoh- 
kirchen, Upper Austria, 267 

Sohaifer (Prof C ), EinfUhrung in die theoretiache Physik. 
Bond 3, Toil 1 Elektrodynamik und Optik (Rsvtsw), 
743 

Schafer (Miss Brenhilda), Umforrmty m Bibliographic 
Particulars, 380 

Sehapiro (M ), [P Ivannikov, A Frost and]. Influence of 
Heating on the Catalytic Activity and other Qualities 
of Zino Oxide, 587 

Schilder (Dr F A ), Cypneaoea from Hawaii, 875 
Schlegel (Mile Hiltae), [P M Monval and]. Partially 
Miscible Pair Aniline-Water, 187 
Schloesberger (Prof H.), [Dr V Fischl und], Handbuoh 
dor Cbemotberapie Toil2-Metelldenvate (Review),893 
Schneider (G ), [A. Lepape, L. Moret andl. Mineralisation 
of the Thermal Waters of Aix-les-Bsfns (Savoy), and 
its Geological Signifloanoe, 996 
Sobokalsky (Dr Z. J ), Natural Conditions of Soil Form¬ 
ation m India, 681 

Sobonland (Dr. B F J), and H Oollens. Progressive 
Lightning, 160 , 637 , and B. Delatixky, Continuous 
Recording of Cosmic Ray Intensities, 339 
Sohnre (I), and H. Zwarenatein, Endocrine Factors m the 
Causation of the Crestimru* of Pregnsnoy, 27 
Sohrttd ingot (Dr. E.), elected an honorary member of the 
Academy of Sciences of the U 8.8.R., 628 
Sohfitte (Dr G ), Our Forefathers, the Gothomo Nations 
(Review), 160 

8ohwartse, and others. Extent of the Retention of 
Inge st ed Aluminium, 420 

Sohwara (Dr. E.), Ongm of African House Rats, 673 
Schwab pMu), [R. Lucas, A. Golds* and]. Thermal Variation 
of the Magnetio Double Refraction and Dispersion of 
Ethyl PhsnyWuocinate, 867 
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Soott (Dr D H ). [death], 167 ; [obituary article], S17 
8oott (Prof W. B.), awarded the Walker grand honorary 
pnxe of the Boeton Society of Natural History, 
work of, 824 

B6f6rian (D ), a Method of Producing the Spectrum of 
Atomic Nitrogen (Nl), 267 

Segrft (Prof E.), [E. Amaldi and]. Effect of Pressure on 
High Terms of Alkaline Spectre, 141 
Seidl (F ), Aotion of Radium Radiation and X-Rays on 
Pieso-quarts, 427 

Sekar (K C ), [E Rhodes and]. Discoloration in Prraerved 
Latex, 088 

Seligman (Prof CO), Infra-Red Photographs of Racial 
Types, 270, [H. C Beck and], Barium in Ancient 
Glass, 082 

Bollards (A W ), and J Laigret, Duration of the Immunity 
resulting from Vaooination against Yellow Fever, 735 
Sellick (N. P ), [C. L Robertson and], Climatology in 
Rhodesia and East Africa, 144 
Selous (E ), Evolution of Habit in Birds (Review), 001 
Senderens (J B ], Action of Sulphuric Acid, Cold or at a 
Moderate Temperature, on Aromatic Acids and 
Eaton,, 090 

Sen ter (Dr Q ), re elected deputy v ico-chanccllor of 
London University, 003 

S6on (M ), [C Matignon and]. Preparation of Ethylene and 
its Homologues by Cracking Heptane in tho Presence 
of Steam, 004 

Serbesca (P ), [G Bertrand and], Does the Daily Injection 
of Small Quantities of Aluminium favour Cancer 7 
770, Toxicity of Aluminium according to ite Mode 
of Entrance to the System, 606 
Sergeat (E ), Etienne Bergent, and A Cetanel, "Malaria 
Houses” and the "Instmut to Return to their Feed¬ 
ing Ground" in the Mosquito, 226 
Bergent (Etienne). [E Sergont, A Catanei and], "Malaria 
Housos” and the “ Iiwtin, t to Return to their Feed¬ 
ing Ground” in the Moequito, 226 
Serruys (M ), Reoording Piezo me trie Effects resulting from 
Knocking in Internal Combustion Motor*. 75 , R61e 
of Peroxides in the Knocking of Petrol Motors, 151 
Severit (Dr W ), Die anthropogeographische Bedeutung 
der Erdbeben, 800 

Seward (Prof AC), elected a foreign member of the Royal 
Swedish Academy of Sciences, 006 , Plant Life 
through the Agee a Geological and Botanical 
Retrospect Second edition (Review), 780 , Dr D H. 
Soott, 317 

Sewell (Lieut Col R B. Seymour), The John Murray 
Expedition to the Arabian Sea, 88 i 669 
Sexton (Mrs E W ), and A R Clark, New Developments 
in Oammaru* chevrtuxi, Sexton, 27 
Shand (Prof 8 J), Earth-Lore Geology without Jargon 
(Review), 48 

Sh a nks (W j.), [W Mather andl Detection of Diammee 
m Leather, 658 

Shapiro (H. A.), and H Zwerenstem, A Rapid Teat for 
Pregnancy on Xenaput Lains, 339 , 762 
Shapley (Dr Harlow), 694, awarded the gold medal of 
the Royal Astronomical Society, work of, 03, 
Linear Diameters of 125 large Galaxies, 508, pre¬ 
sented with the Rumford medal of the American 
Association, 422, and J Mohr, Variable Star Survey 
m an External Galaxy, 507 

Sharp (Dr B. B ), Neurological Effects of Syphilis ■ Diag¬ 
nosis and Treatment (Review), 435 
Shaw (A ), Determination of Free Silica in Goal Measure 
Rooks, 846 

Shaw (F J F.), [W McRae and], Plant Disease and 
Manunal Treatment, 420 

Shaw(S,r Nagier). The Drama of Weather (Review), 83 ; 

Sheohter (A), [S Roginakij and], Reoombination of 
Oxygen and Hydrogen Atoms on MetaUlo Surfaces, 

Shepgsrd^Mjjii'Edith M ), laopoda from the "Discovery" 

Sherrington (Sir Charles), The Brain and its Mechanism 
(Rede leoture), (Renew), 307 


Shipley (J F ), Protection of Power-transmission Plant 
from Lightning, 526 

Shire (E S ). [Dr M, L Ohphant, B M. Crowther and]. 
Disintegration of the Separated Isotopes of Lithium 
by Protons and by Heavy Hydrogen, 377 
Shishaoow (N. A ), and Mrs L I Tatannowa, Diffraction 
of Cathode Beam by Simultaneous Reflection from 
Two Different Specimens, 686 
Shkolnik (M ), Physiological Rflle of Boron, 660 
Shook (Prof C A ), [Prof E W Brown and]. Planetary 
Theory (Review), 740 

Shropshire (Rev D ), Ancestor Worship in Portuguese 
East Africa, 875 

Shuikin (N I), [N Zelinski] and], Hydration of the Furan 
Nucleus by Catalytio Osmium, 227 
Sidgwick (Dr N V ), Designation of Heavy Hydrogen, 256; 
elected president of tho Science Masters 1 Association, 
71 , Wavo Mechanics and Structural Chemistry, 520 
Siegbahn (Prof M ), and T Magnusson, X-Ray Spectre of 
the L-Senea of Silicon and Silica. 257 
Silberstein (Dr L ), Causality a Law of Nature or a 
Maxim of the Naturalist T (Review), 235 
de Silva (B L T ), Absorption of Calcium by Ttrminalia 
glabra, W and A , 210 

Simon (Sir F. D ), The Anti-Slum Campaign (Review), 477 
Simon (Prof Y ), Behaviour of Condensed Helium near 
Absolute Zero, 520 , [R Kaischew and]. Some Ther¬ 
mal Properties of Condensed Helium, 460, [N 
KOrti anil], Production of Very Low Temperatures 
by the Magnetic Method Supraconduotivity of 
Cadmium, 907 

Simpson (Dr O C ), Constitution of the Upper Atmo¬ 
sphere (Bodson lecture), 205 , World Climate during 
the Quaternary Period, 785 
Simpson (Prof J Y ), [death], 862 

Singh (Prof B K ), Optics in the Service of Chemistry, 701 
Singleton (F A ), and Nelly Hooper Woods, The Pelecypod 
Genus MxUha in the Australian Tertiary, 623 
Sion (Prof J ), La France m&iiterranAenne (Review), 780 
Sitte (Dr K ), [G Beik and), £ Emission of Positive 
Electrons, 722 

Sivaramakrishnan (G ), [8 R Rao and], A New Method 
of Determining the Magnetic Susceptibilities of Gases 
and Vapours, 542 

Skobeltzyn (Dr D.), Positive Electron Traeks, 23 . and 
E Stepanowa, New Source of Positive Electrons, 665 , 
Production of Positive Electrons by ^-Particles, 646 
Skomtao (Prof. 8 Y ), and L K Su, Anisotrophy of 
Spherical Sound Waves, 214 

Skoog [Thimann and], Aotion of Growth Substance in 
Plants, 617 

Skrabal (A ), Unstable Intermediate Products and 
Classical Chemical Mechanics, 624 
Sladden (Miss D E ), Transference of Induoed Food Habit 
from Parent to Offspring (1), 266 
Slade (Dr R E ), Industrial Changes and the Need for 
Adaptability, 844 

Sladovii (L ), Attack of Metals by Liquid, Binary, Organic 
Systems, 427 

Slater (I G ), Influence of Gases in an 8 per cent Copper- 
Alumuuum Alloy on Normal and Inverse Segregation, 
470 

Slater (Prof J C.), and Prof N H Frank, Introduction 
to Theoretical Physics (Renew), 872 
Shpher (Dr V. M), Manet Studies at the Lowell Obser¬ 
vatory, 10 

Shxyiiski (Dr. B ), [Prof. R. Prawochedski and], Influence 
of Thyroid Preparations on the Plumage of Birds, 
050 

Sloane (late T. G.), Australian Species of the Family 
Paussidss, 340 

Sloman (HA), Alloys of Silver and Beryllium, 506 
Blouka (Dr, H ), Leonids Observations from an Aeroplane, 
103 

Small (J.j, Superheated Water, 618 
Smith (Miss A Lorrain), Re s ea rch on Lichens, 262 
Smith (A F. Rawdon), [0. B. Hallplke and], The Hefan- 
holts Resonance Theory of Hearing, 614 
Smith (A. M-), Preservation of New Potatoes, 838 
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M ), Housing Conditions and Respiratory I Sreemvassya (M ), Insect Tra n s m ission of 8] 


Smith (DC), Colour Changes in the Isolated Seale 
Indooytee of Squirrel Fish, Holocentrut ascension is, 
Osbeoic, 1S1 

Smith (Eng.-Chpt. S. C), Scientific! Centenaries m 1934, 13 
Smith (Sir Frank K ), awarded the Faraday medal of the 
Institution of Electrical Engineers, 208 
Smith (Prof. G. Elliot), Prof Davidson Black, 521 , 
Evolution of the Mind, 341, 248 , resignation of the 
presidency of the International Institute of Psychical 
Research, 756 

Smith (Dr Kenneth M ), Recent Advances in the Study 
of Plant Viruses (Renew), 118 
Smith (Maloolm), Crocodiles or Alligators, #96 
Smith (Dr S ), and G M. Tunmia, Erginn, 579 
Smith (T.), Changes of Variables in Laplaco’s and other 
second-order Differential Equations, 622, Integrals 
of Products of Experimentally determined Magni¬ 
tude* , Condensed Tables for Colour-computation, 
686, Maximum Optical Paths, 830, SrUtaren, 
Struo or Streaks ? 791 

Smith (Dr W), [Dr P P Lanllaw, Dr C H Andre woe 
and]. Research on Influenza, 353 
Smith (W Campbell), and G Rayner, A recent Sedi 
mentary Volcanic Tuff, 216 

Smith (W W ), [Prof J Kendall, T Tait and]. Calcium 
Isotope with Mass 41 and the Radioactive Half- 
period of Potassium, 613 

8 mitten berg (J ), Absorption of Hydrogen by Nickel, 872 
Smolenski (K ), and W Kotlowski, Influence of Sucrose 
on the pH of Alkaline Solutions, 771 
Smythe (Dr W R), and Dr W C Michels, Advanced 
Electrical Measurements (Renew), 364 
Snell (Dr A H.), (Prof J 8 Foster and]. Stark Effect for 
the Hydrogen Isotopes, 588 

Snodgrass (R E.), Morphology of the Insoot Abdomen, 384 
Snow (Dr CP), appointed demonstrator in Chemistry 
in Cambridge University, 881 , IF P Bowden and |, 
Physico-chemical Studies of Complex Organic Mole¬ 
cules (1), 698 , and E Eastwood, Absorption Spectra 
of Aldehydes, 908 

Snyder (J O ), A New Species of Raima etlenieie, 763 
Sommervillo (Prof D M Y), [obituary article], 522, 
Analytical Geometry of Three Dimensions (Remew), 
967 

Bopwith (D G ), [H G Gough, H L Cox and]. Influence 
of the Interoryetalline Boundary on Fatigue Charac¬ 
teristics, 470 

Souhges (R ), Nutrition of the Angiosperm Embryo, 764 
SouiUet (AbM), LiUum candxdum ana its Varieties, 764 
Soule (Dr B A ), [Dr R K Me Alpine and], Qualitative 
Chemical Analysis (Retnew), 368 
Southern (R ), Food and Growth of Brown Trout in Lough 
Derg and the River Shannon, 806 
Sparrow (Mme Heltoe), [C NiooUe, P Oiroud and]. 
Exceptional Presence of the Murm Virus in the Urine 
of Rate Experimentally Infooted with this Virus, 471 
Spath (Dr L F ), Jurassic Cephalopoda of Kaohh (Culoh), 
692 

Spwal man^ C^R ), [H F Blum and]. Sunlight and Death 

Spear (Dr F. G ), and others, awarded an award by the 
British Empire Cancer Campaign, 563 
Spenoar (Dr. L J ), Surface Markings of the Henbury 
Meteorites, 575 

Specs (Wl Presidential address to the Association of 
Technical Institutions, 336 

Spier (Dr L.). Yuman Tribes of the Gila River (Renew), | 

SpiMmry (R. 8 J.), Copper Oxide Reotiflers in Ammeters 
and Voltmeters, 693 

Spinks (Dr. J W. T.), [Dr. G. Henberg, F. Patat and], 
Banda of ‘Heavy’ Acetylene in the Near Infra-Red, 


Spratt (Dr. E. R.), Chemistry and Physios i for Botany 
and Biology Students. Second edition (Renew), 707 
Sprehn (0 ), Tfie Trematoda, 875 
Squier (Maj.-Gm. O. 0.), [death], Ml 


Rae. Canada, 1932-33, 38. 490 j 617 
Stahl (Georg Ernst), bicentenary of the death of, 714 
Stamp (Sir Josiah), Ideal* of a Student (Renew), 157 
Stapleton (H. E), N. Chakravarti, and S. K Saraswnti. 
Indian Ioonography, 384 

Stark (Prof J ), International Status and Obligations of 
Science, 290, The Attitude of the German Govern¬ 
ment towards Scienoe, 614 

Stauffer (Prof C R.), [Prof W. H Emmons, Prof G. A 
Thiel, Prof I S Allison and], Geology (Renew), 276 
Steavenaon (Dr W H ), Suns and Worlds Introduction 
to Astronomy (Renew), 313 

Stebbwa (J), and A E. Whitford, Diameter of the 
Andromeda Nebula, 960 

Stcedmon (Miss E C ), A Description of some Trees, 
Shrubs and Lianee of Southern Rhodesia (Renew), 661 
Steer (W ), Nicotine Spray for the Apple Sawffy, 468 
Steers (J A ), An Introduction to the Study of Map Pro¬ 
jections Third edition (ffeinmo), 630 , Soolt Head 
Island, 681 

Stofansaon (V ), A New Arctic Island, 170 

Stoggerda (Dr M ), [Dr. C B. Davenport, Dr W Drager 

and]. Anthropometric Technique, 763 
Steidl (H ), [L Portheim, F Kflok and], Orienting Investi¬ 
gations on tho Influence of Ultra-short Waves on 
Flowers, 848 

Steiner (Dr W ), [H Epstein and], Hainan Spectre of 
Benzene and Hydrogen Iodide in the Liquid and 
Solid State, 910 

stekhoven, Jr (J H 8 ), [D Wulker and]. The Acantho- 
cephala, 876 

Stands] (N ). Presonoe of a Glycol in the Wax of the 
Tubercle Bacillus, 923 

stepaman (M), [A Bach. Z Ermoheva and]. Fixation of 
Atmospheric Nitrogen by means of Enzymes Extract¬ 
ed from Atotobacter, 699 

Stepanowa (E ), [Dr D 8kobeltzyn and], Now Source of 
Positive Elec trons, 585, Production of Positive 
Electrons by [1-Particle*, 946 

Stephen (Dr Karin), Psychoanalysis and Medicine a 
Study of tho Wish to Fall Ill (Renew), 374 
Stephens (A V ), awarded the Busk memorial prize of the 
Royal Aeronautical Society, 768 , elected a follow of 
St John's College, Cambridge, 769 
Stephenson (Mira E M ). Control of Chromatophores in 
Leander terrain*, 912 

Stem (C ), Translocations and Autosomal Non-disjunction 
in Droeophtla melanogatier, 772 
Stem (Dr KG), Uro flavin, Maltoflavin and Redox— 
Potentials of Lyoehromos, 178 
Stem (Prof. O ), [I. Estermann and], Magnetic Moment 
of the Deaton, 811 

Stetter (G.), [G Ortner and], Atom-disintegration with 
Radium B + C as Source of Radiation (I), 628 , Use 
of Pure Nitrogen for Ionisation Chambers, 40 
Steven* (L A), Upper-air Wind Roses and Resultant 
Winds for the Eastern Section of the United States, 

Steward (Dr F C), appointed University Reader in 
Botany at Birkbeck CfoUoge, 36 
Stewart (A B.), appointed assistant to tho professor of 
Bacteriology of St Andrews University, 224 
Stewart (M,), Ronay. a Description of the Islands of 
North Rona and Sola Sgeir, etc. (Renew), 899 
Stewart (Dr T. D ), Hair Dfirotfon in Man an«UApes, 987 
Steyskal (F. and K ), [F Gnengl and]. Conductivity and 
Solubility Relationships in the Two Ternary Systems 
Na-K-NH, and Na-Li-NH, between -40 s and 

StioUand '(L^H.), and D E. Green, Negative Oxidation. 

Reduction System of B, ooh, 678 
Stic! (Dr W), translated by A. Fi Rodger, Textile Elec 
tnflcatwn . a Treatise on the Appboatioo of Eleo- 

tricity in Textile Factories (Renew), 160_ 

Stinwon (J. 0.), Ekctnoal Condition of Hot Surfaces (6), 
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Btimson (J. FA, Tuamotuan Religion. 685 
8tirlu^(M. W.). ArohnologioalInve et i gaUon s In Florida, 

8took (B.), [Prof A Tsohirch undl, Die Ham Die 
botanischen nnA ohenuechen Grundlagen unsersr 
Kenntnuee Ober die Bildung, die Entwlcklung und 
die Zuaammensetcung der pflanallchen Exkrote. 
Dntto Anflage von Prof A Taohiroh • Die Hane and 
die Harsbohftlter Band 1 (Review), 478 
StookweU (W. P.), and L Breaseale, Arizona Cacti, 500 
Stock* (Prof. A.), [obituary]. 718 

van der Stok (Dr J. P.), [death], 718 j [obituary article], 
838 

Stone (J. F. 8.). Bronze Age Cephalotaphy in Wiltshire, 618 
8 tone ley (Dr R ), appointed a lecturer in Mathematics in 
Cambridge University, 424 

Stopea (Dr. Mane Carmichael), Roman Catholic Methods 
of Birth Control (Review), 6 

Storey (Dr H H), Transmission of Streak Virus by a 
Loaf hopper, 876 

8tanner (Prof C ), elected an honorary member of the 
Academy of Scienoea of the U S S.R , 528 , Short 
Wave Radio Echoes, 560 
Stranger (R ), Short Wave Radio Echoes, 560 
Stratton (Prof F. J. M ), Astronomy and International 
Co-operation, 264 , Complete Guide to Astrophysics 
{Review), 775 ( elected president of the Royal 
Astronomical Society, 254 

Street (R O ), resignation of lectureship in Liverpool 
University, 921 

Streeter (Dr 6 L ), Good Eggs and Old Age, 324 
Strodwiok (Mias Ethel), appointed a trustee of the London 
Museum, 78 

Su (L. K ), [Prof 8. Y. Skoratao and], Anisotropy of 
Sphonoal Sound Waves, 214 
Sums (Prof F. E ), Origin of Toktitee, 605 
Sngden (Prof 8 ). Determination of Dipole Moments in | 
Solution, 415 

Suk (Prof V.), Moravian Racial Types, 882 
Sully (C. W ), Future of Artificial Lighting, 334 , Street 
Lighting, 043 

Summers (IS), The Werewolf {Review), 433 
Suomalainen (P.). [Prof. A I Vurtanea and], Changes in 
the Lipolytio Aotivity of Different Organs during 
Tuberculosis, 532 

Sutton (T C ), Mechanism of Detonation in Lead Azide 
Crystals, 463 , and H L Harden, Purity Required 
for Surfaoe Tension Measurements, 846 
Svedberg and Eriksson, Action of Papain on Ovalbumin, 
618 

Swarta (F ), Cotalytio Hydrogenation of Tnfluoraoetio 
Anhydride. Tnfluoraloohol, 75 
Swietoslawmki (W ), Some Traprovementa of the Adiabatic 
Calorimeter used for the Measurement of Minute 
Thermal Effects, 771 
Swingle (Dr W T ), Maiae m China, 420 
Syara (P.), [Prof 8 K Mitre, B N Ohoee and], Effect of 
a Meteoric Shower on the Ionosphere, 533 
8ykea (C ), and H. Evans, Physical Properties of Iron- 
Ahimuuum Alloys, 390 

Sykes (Brig.-GenL Sir Peroy), A History of Exploration . 
from the Earliest Times to the Present Day (Review), 
666, awarded the gold medal of the Royal Empire 
Society, 645 

Symington (Miss Nina), bequest to the Anatomical 
Society of Great Britain and Ireland, 172 
Ssabo (Dr A. L.), [Dr. J Horhiti and], Reaction of Heavy 
Water with Metallic Sodium, 327 


Tandon (S. P), [Prof N R. Dhar, H. N. Biswas, A. K. 
Bhateaoharya and], Photo-Oxidation of Nitrite to 
Nitrate,,213 

Tilling (Dr A. V ), A Supposed Submarine Ridge Along the 
South-East Coast of Greenland, 826 
Tanner (Prof V ), elected a corresponding member of the 
Academy of Sciences of the U 8.S.R., 528 
Taranec (A.\ Some new Freshwater Fishes from the 
Russian Far East, 227 

Tarr (Dr H. L A.), appointed Investigator on Fool 
Brood Diseases of Bees, 286 

Tarrant [Gray and], Seoondary y-Rays of Nuclear Origin, 

Tatannowa (Mrs. LI), [N. A Shishsoow andl, Diffraction 
of Cathode Beam by Simultaneous Reflection from 
Two different Specimens, 686 

Tsusk (Dr M ), [A A Adler, P. de Fremery and]. Pro- 
gestin in Placental Extract, 293 
Tauaaky (Dr O.), elected a Research follow of Girton 
College, Cambridge, 921 

Tawde (N R), Intensity-Distribution m Molecular 
Spectra N„ Second Positive System, 542 
Taylor (Dr. E McKenzie), and others. Water-logging the 
Punjab, 220 

Taylor (Dr F. 8 ), A Short Organic Chenustiy (Review), 
369 

Taylor (G ), An Account of the Genus Meoonopeie. With 
Notes on the Cultivation of the Introduoed Species 
by F.. H M Cox (Review), 777 
Taylor (Prof G I ), Mechanism of Plastic Deformation 
of Crystals , Strength of Rock Salt, 922 
Taylor (H Dennis), awarded the Dud dell medal of the 
Physical Society , work of, 442 , Image-distortion 
and other effects due to the Glass-thickness in lens 
systems, 87 

Taylor (Dr H. M ), appointed a lecturer in Mathematics 
in Cambridge University, 424 , and E H 8. Burbop, 
Inner Conversion in X Ray Spectra, 531 
Taylor (J K.), [Prof R. Whiddmgton and], Excitation 
of the Neon Atom by Electron Impact, 807 
Taylor (Mary), The Appleton-Hartree Formula and Dis¬ 
persion Curves, etc. (2), 622 

Taylor (R.), Transformations m the Copper-Palladium 
Alloys, 506, Dr D. V. N Hardy, and Dr D. D. 
Pratt, Chemical Syntheses under Pressure, 917 
Tohailaotuan (M K ), Effect of Length of the Day upon the 
Chlorophyll Apparatus of Plants, 099; Formation 
and Decomposition of Chlorophyll in the Leaves of 
Winter and Spring Cereals, 587 
Tchakinan (A ), [A. Goaset, J Msgrou and]. Action of 
Various Elements on the Bacterial Tumours of 
Pelargonium, 770 

Tohenuayev (I ), and A Rubinstein, Reaction of Pyruline 
with Clove s and Gerard’s Salta, 924 
Te-Lou (Tohang), a New Mode of Ignition in the Internal 
Combustion Motor, 507 , Electric Ignition Sparks in 
Internal Combustion Motors, 226 
Temple (Prof G ), Quantum Theory of the Neutron, 426 
Thackeray (A. D ), Multipart Intensities m Stars, 729 
TheUier (B ), Permanent Magnetism of Fired Earths, 
114 

Thibaud (J ), and F. Dupri la Tour, Diffusion and Absorp¬ 
tion of Positive Electrons Traversing Matter, 622 
Thiel (Prof. G A,), [Prof. W. H Emmons, Prof. C. R. 
Stauffer, Prof. I. S. Allison and], Geology (Renew), 
275 

Thunann and Skoog, Action of Growth Substance m PUnts, 


Tabet (M.), [G. R. Levi and], X-Ray Examination of 
Eleotrolvtio Silver Dapoaiti 096 
Tait jT.), J KsndXw?W. Smith and], Calcium 

Isotope with Mass 41 and the Radioactive Half- 
Period of Potassium, 618 

Talbot (Henry Fox), Centenary of Photography Diaoovery, 



Thomas (D. E.), [W. J, Hams and], Geological Structure 
of the Lower Ordovician Rooks of Eastern Talbot, 
Victoria, 188 

Thomas (Dr Hamshsw), Meeosow Ptendosperms from 
South Africa, 69 

Thomas (Ivor), Coal in the New Era (Review), 868 

Thomas (J. 8.), [G P. Baxter and), Atomic Weight of 
Casiam, 958 

Thomas (P. E ), JTB. Fosse, P. de Grave and], Allan tom 
Poser—mg Rotatory Power, 586; Lssvorotatory 
Allan toin, 888 


ary, 981 
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* Standard Table of Logarithm* to Twenty Decimal 
Places. Part 6. Numbers 60,000 to 70,000 (Rev mw), 
360 

Thompson (B. H ), White Pelioans of Western America, 
644 

Thompson (Prof. D'Aroy W.), Fifty Yean Ago, in the 
Royal Society of Edinburgh, 034 
Thompson (E ), elec tod president of the Society of Chemical 
Industry, 403 

Thompson (Dr H ), Scottish Tunicate*, 180 
Thompson (H. W ), [E J. Bowen and], Photochemistry 
and Abrorption Spectrum of Acetone, 871 
Thompson (Prof. J McLean), and others. Publications of 
the Hartley Botanical Laboratories, Nos I, 2, 4, 6 
7 (Review), 704 

Thompson (N.), Effective Rotation Temperature of the 
Negative Glow in Nitrogen, 806 
Thomson (Prof G H ), The Theory of Two Factors 
versus the Sampling Theory of Mental Ability, 013 
Thomson (I. N.), Birds from the Hide (Review), 601 
Thomson (8ir J J ), Heavy Hydrogen, 280 
Thorndike (Prof E. L ), elected president of the American 
Association, 423 

Thornton (E.), Holley-Mott Continuous Counter-Current 
Wash cry and Petroleum Products, 60 
Thorogood (A. LAJG Barr and], Determination of Small 
Quantities of fluorides in Water, 668 
Thorogood (B K ), Proceedings of the American Society 
for Psychical Research. Vol 22 The Margery 
Mediumahip—The “Walter" Hands a Study of 
their Dcnnatoglyphios ( Review), 660 
Thorold, Direot Reading Universal Drawing Compass, 172 
Thorpe (Prof. J. F ), Institute of Chemistry, 366 , and Dr 
R. P. Linstead, The Synthetic Dyostuffs and the 
Intermediate Products from which they are derived, 
being the seventh edition of "Cain and Thorpe” 
(Renew), 104 

lm Thurn (late Sir Edward), proposed lectureship 
memorial to, 410 

Tillyard (Dr R J ), The Panorpoid Complex in the 
British Rhaetio and Lias, 261 
Tiramia (G M ), [Dr. S Smith and], Ergine, 670 
Tunonrn (M ), [Q. R Bisby, M C Jamieson and], Fungi 
found in Butter, 68 

Tinoker (Dr M A. H.), Sodium Chlorate as a Garden Weed - 
Killer, 617 

Tindale (N B ). Ghost Moths of Australia. 466 
Tisolius (Dr. A ), Diffusion of Water in a Zeolite Crystal, 
212 

Titley (A ), [H W Dickinson and], Richard Trevithick 
the Engineer and the Man (Renew), 432 
Tuwrd (H T ), appointed a Development Commissioner, 
366 , Science and the Industrial Depression, 70 
Tolansky (Dr B ), Nuclear Momenta of the Antimony 
Isotopes, 631 

Tomkeieff (8 I ), Minerals of Clay and Bauxite, 421 
Toplev (B.j, and H Eyring, Electrolytic Concentration of 
tm Hmw Hvdfoffen IiotODO. 292 
Toahmwal (G. R j/srSlB. D Pant, Ionospheric Height 
Measurement in the United Provinces of Agra and 
Oudh (Indue), 947 

Trapp (G ), A Foliar Endodermi* and the Function of the 
Bndodanms, 838 

Trehin (R.), Complementary Researches on the Absorption 
Spectra of Sodium Chloride in the Ultra-Violet, 923 
TnUat (J. J ), Electronic Diffraction by OJluloee Films, 
736, Organisation at Prmcipes de L’Enaeunement 
en U 8.8.R, 790 t Study of the Fatty Ester* of 
Cellulose by Means of the X-Rays, 187 
Tnnca (F ), Science and Democracy ; Adjusting the Laws 
of Advancing Mechanisation to the Objective ' 
Civilised Policy (Renew), 477 
Tromba (F.), Magnetic Properties of Metallic Cerium, 
Lanthanum and Neodymium at Vi ’ ~ 


Tronstad (Dr. L ) f Production of Large Quantities of 
Heavy Water, 873 
Trowbridge (Prof. AA [death], 603 


Trowell (O. A ), appointed demonstrator m physiology m 
Cambridge University, 604 

Trueman (Prof. A. E ), swarded the gold medal of the 
South Wales Institute of Engineer*, 136 
Truffsnh (G.), and S Psitac, Influence on Plants of the 
Application of Electrical Currents by Contacts, 883 
Tschennak (E.), Cultivation of a Native Oil-fruit not 
sufficiently valued, 848 

Tachirch (Prof. A ), und E Stock, DieHarae die botam- 
sohen und chrauachen Grondlagen unserer Kenntmase 
tiber die Bildung, die Entwioklung und die Zuaam- 
mensetxung der pflanxlu hen Exkrete. Dntte auflage 
von Prof A Tsohiroh Die Harse und die Harx- 
be halter Band 1 (Renew), 478 
Tu (Chang-Wsng), China Rainfall and World Weather, 
606. 764 

Tubangui (M. A), and A M Paseo, Life-history of 
EchmoMoma (Euparyphmm) iloeanum, 799 
Turnbull (Prof H W.), Prof D. M Y Sommorville, 632 
Turner (Dr. A. L.), Hiatory of the University of Edin¬ 
burgh. 1833-1933 (Renew), 896 
Turner (Dr D. M LThe Book of Scientific Discovery 
How Science his Aided Human Welfare (Renew), 
310 

Turner (F W ), Elementary Science in Secondary Schools, 

Tutin (Dr J.), The Atom (Renew), 862 
Tyrrell (Dr G W.), swarded the Neill prise of the Royal 
Society of Edinburgh, 888 


Ueno (8 ), and H Ikuta, Saturated Fatty Acids of Chrysalis 
Oil, 847 

Ulnch (Prof F ), [Dr. W 8antholzer and], Radio-Goo- 
logical Survey of Chechoslovakia, 461 
Underwood (A J V ), Plato Efficiency in Fractionating 
Columns, 729 

•Unwin (Dr J D), Sexual Regulations and Human 
Behaviour (Renew), 668 

Urey (Prof H C ), awarded the Willard Gibbs medal: 
work of, 284 , Heavy Hydrogen and Heavy Water, 
197 , F G Bnckwedde, and G M Murphy, Designa¬ 
tion of Heavy Hydrogen, 173 
Unon (E), A Functional Exchange between Organo- 

Magnesium Compounds and HakH "- 

807 


Urwick (Major L ), Management of To-morrow (Renew), 
828 

Usyskin [death], 204 

Uvarov (B. P ), The Locust Outbreak in Africa and 
Western Asia, 1926-31. and the same for 1932, 732 


Vahramian (A ), [K. Gorbunova and], Mechanical Activa¬ 
tion of the 8urfaoe of an Electrode, 660 
Vaidye (Dr B K ), Reference Chart for the Apparent 
Motions of the Sun, Moon and Planets, 88 


der Kc 


Zweite Auflage : 


Prof. W. Ostwald (. 

I Period Effect in Miller's Ether Drift 
Experiment, 768 

Van Herwerden (Dr Maria AA [obituary article], 677 
” -• nted president of the Pa 


Van Straelec (Prof V ), 
" ‘ b, 720 


831 


appointed president < 
i Dinosaur Skeletons 1 


e Pare 


Vantchak (B ), Formation of Organa of Sexual Repro¬ 
duction in a Species of the ‘Genus BaproUffma in 
Culture* vn t Hire, 923 
Vasenko [death], 304 

Vaudet (G.), Time of Discharge of a Battery of Con¬ 
denser* in a Metallic Wire, 807 
Vaufrey (R ), The Capstan Industry, 107 
Vaughan (Dr. T. W ), Amenoan Species of Fomninifera 
of the genus Stjn do eye Un a, 876; Biegeographio 
” * “ of the Orbitoid Foraminifem, 161 



NAME INDEX 


Energy, 690 

van Veen (Dr AO), Activity of Crystalline Preparation* 
of Vitamin B,, 1S7 

Veto (0.), and M N. Romanov, Some Alloy* Resistant in 
Phosphoric Amd, 687 

Venadsky (WJ, B. Brunovsky, and 0 Kunatsva, y-Meeo. 
thorium in Lemna, 161 


Warburg (Prof. 0.), elected a foreign member of the 
Royal Society; work of, 714 
Ward (A J), awarded a Smith's prise of Cambridge 
University, 460 

Ward (Capt. F Kmgdon), Some New and Rare Gentians, 


Venable (Prof. F Pd, [death], 6 

Venn (Or. J A.), The Foundations of Agricultural Eco¬ 
nomics together with an Eoonomio Histmy of British 
Agriculture during and after the Croat War Second 
edition (.Remote), 3 

Vemey (Prof E. B ), appointed Shield reader in Pharma¬ 
cology in Cambridge University, 434 

Vernon (Dr P. E ), appointed Pmaent-Darwin student in 
Cambridge University, 266 

Vlronnet (A ), Complete Evolution of a Heterogeneous 
Hass in Rotation, 76 

Vasselovskaya, Classification of Papovcr eomm/erum, L., 
802 

Viala (P ), and P Mam*is, Biology of Pumtltu medulla, 
968, Rapid Miorodetermmation of Phosphorus m 
Organic Products, 643 

Vinssss ds Regny (P ), Age of the White Chalk of Mount 
Caeale. near Palermo, 116 

Vincent (Prof T Swale), [death], 17, [obituary article], 
128 

Vines (Prof 8 H ), work of, at Oxford, 662 , [death], 668 ; 
[obituary article], 676 

Vinogradov, Atomic Composition of Plante in Relation to 
Atomio Number, 680 

Viola (T ), Baire’s Functions of the First and Second 
Classes, 391 

Virtanon (Prof A I.), and S v. Hausen, Effect of Yeast 
Extract on the Growth of Plants, 383, and P 
Suomalaineo, Changes in the Lipolytio Activity of 
Different Organs During Tuberculosis, 632 

Vogtherr (Dr K ), Dsa Problem der Oleiohseitigkeit* 
(Rsotsio). 631 

de Vnes (Dr O ), presented with the Colwyn gold medal 
of the Institution of the Rubber Industry . work of, 


and Agricultural Utilisation of Habitation Waste* 
by the Indore Prooesa, with notea on the Sanitary 
Aspoot by Lt -Col J R. J Tyrrell and Lt -Col M 
A Nicholson, 986 

Waddington (C H), [Dr J Needham, Dorothy M. 
Amphibian Organiser, 186 

Wald (G-), 18. Heoht and]. Influence of Intensity on the 
Visual Functions of DrotopMa, 304 

Walden (P ), Goethe ala Chenuker und Teohnikor (Ratnew), 


Walker (Sir Gilbert), awarded the Simms gold medal of 
the Royal Aeronautical Society, 766 , Meteorology 
and Gliding, 870 

Walker (W. C ), The B eginn i n g of the Scientific Career of 
Joaeph Priestley, 640 

Wall (Dr T F ). Abnormal Permeability Produced m a 
Steel Wire by lo a din g, 949 | Measurement, of the 
Frequency of Longitudinal Vibration of Non-Meg- 
netio Rods, 180| Travel of a Pulse of Strew in a 
Steal Wue, 418 

Welles (Dr E.), [Dr. A. Laogaeth and], A Source of Error 
in Photometry, 210 

Walmsley (T.), Design of Beam Arrays, 207 

Walsh (Dr J. W TX>nmary Standard of Light, 207 

Walton (Dr. E. T. 8 ), [Dr J. D Cockcroft, C. W. Gilbert 
and]. Production of Induced Radioactivity by High 
Velocity Protons, 328 

Wang (Dr, r. H.), [Dr, H R- Munn o and]. Effect* of Sun 
on Radio Taamtoa, 144 


Warden (R j, JJ. H. Field and]. Air Currents around the 
| Rook of Gibraltar, SOI 
Ward law [Cox, Securer and]. Structure of some Platinum 
and Palladium Compounds, 681 
Ware (W M.), [Prof E. 8 Salmon and], Plum Rust 
Fungus on Apricot and Peach, 290 
Warming (Prof E ), und Prof P Graebner, Lehrbuoh der 
Okalogiachen Pflansengeographie Vierte Aufiage. 
Lief 6 (Sohluadieferung) (tatu), 47 
Warren (Prof H. C ), [death], 320 

Washburn (Dr E W ), [death], 487 , [obituary artiole], 
712 , awarded the HiUebrand pnse of the Chemical 
Society of Washington, 628 

Washington (Dr H 8 ), [death], 167, [obituary article], 
667 

Waterhouse (G. A ), Australian Hesperuds) (4), 736 
Water*ton (D ), New Light upon Bishop James Kennedy 
(1400 1-1466), 303 

Watson (G), Psychology under Hitler, 96 
Watson (Prof ON), Scraps from some Mathematical 
Note-Books, 71 

Watson (H B ), [Dr W S. Nathan and]. Side Cham 
Reactions of Benxene Derivatives, 379 
Watson (W ), and Son*, Ltd , Catalogue of Miorosoopes. 
207 

Watt ( James), letter of, 322 

Watts (S S-). and B J Lloyd-Evan*. Measurement of 
Flame-temperatures in a Petrol Engine by the 
8pectral Line-reversal Method, 806 
Wavre (R ), Theory of Harmomo Function*, 339 
Wayne (Dr E. J ), appointed professor of pharmacology 
in Sheffield University, 469 

Weaver (J E ). and T J Fitxpatnck, Vegetation of 
Prairie*, 988 

Wedmore (K B ), The Helmholta Resonance Theory of 
Hearing, 983 

Weeks (Major R M ), Manufacture of Sheet and Plate 
Gian, 847 

Wehl (Prof ), Universe and Atom, 020 
Weigall (A. E P ), [obituary article], 68 
Weigle (J.), Now Recording Microphotometer, 884, 
Fred* ion Method for Measuring Rhombohedral 
Lattice*. 330 , and H. Sami, Thermal Expansion of 
Caloite Measured with the X-Rays, 847 
Weuhasr (Wayne), and Wayne W. Parrish, Men without 
Money the Challenge of Barter, and Scrip (Remap), 

Wcumann, August, 1834-1014, 64 
Weiss (Dr J.), Reaction Meohamam of Oxidation-Reduc¬ 
tion Proo e s se s, 640 

Weumann (C ), [V Heart, Y, Hi rah berg and]. Action of 
the Ultra-Violet Raya on Glyooeol, 838 
Weloh (M. B ), Equilibrium Moisture Content of Seasoned 

Wel«MProf. W. H.), [death], 077; (obituary article], 

WeUoome (Sir Henry), conferment upon, of LaCroix de 
Chevalier de la Legion d’Honneur j. awarded the 
Remington, medal of U>e Aroeywan Pharmaceutical 
Assoc i ation , work of, 628 

Wells (N. A.), sad C. E. ZoBell, AekromAua sr toktlvyo- 
dermxM, n. sp., 900 

Wsmer (Dr- Alice), Myths and Legends of tbs Bantu 
(Renew), 44 

Werner (Dr. F.), Results of a Zoologioal Study and Oolleo- 
ting Expedition to the Islands of the JEgtma Sea, 30; 
Reptilia Loriosla, 828 

Wertensteln (Prof L.), An Artificial RadiosUmaent from 
Nitrogen, 604 . 

Weatermann (Prof. D-), The African To-day (Rasww), 
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Oold-Copper Alloy*, 427 

Wessely (F.), and K. Dinjoiki, Action of Light on Sub- 
•tanoes of the Furoooumerm type, 960 

Weet (E. 0.), [D Henson and]. Constitution of Copper- 
Iron-Silioon Alloy*, 60S 

West (O D ), Mechanical Wave Model illustrating Aooustio 
and Electrical Phenomena, 38 

Weetcott (O F ), Historical Note* on Pumping Machinery 
Descriptive Catalogue, 207 

Western (R W.), How Scientific Research may best help 
in the present World Crisis, 680 

Wheeler (Prof. R V ), [M. J. Burges* and], Carbon Dioxide 
to Prevent Ignition of Firedamp by Sparks, 109, 
[Dr H F Coward and], Movement of Flame m 
Firedamp Explosives, 466, [Dr W Payinan and], 
Speed or‘Uniform Movement' of Flame in Mixture* 
of Carbon Monoxide and Oxygon, 267 

Whiddington (Prof R), New Transition Produced by 
Electron Impact in Helium, 642 , and F C. Poultnoy, 
Photographic Intensity Measurement of Moving 
Electron Beams, 642, Small Anglo Scattering of 
Electrons in Helium, 886 : E O Woodroofe, and J. 
E Taylor, Excitation of the Neon Atom by F.lectron 
Impact, 807 

Whiflen (W G ). [death], 677 

Whipplo (Q A ), A High-Vacuum Leak Device, 426 

Whipple (R S ). Statio Charge on a Galvo-Millivoltmeter, 

White (Dr D ), awarded the Charlos Doolittle Walcott 
medal and honorarium of the U 8 Academy of 
Sciences, 788 

White (E I), [J. A Moy-Thomas and], The Pectoral Fin 
of Cotlaranthua txngleyensu, 499 

White (Capt J ), [death], 203 

Whitefoord (Caleb), Two Hundredth Anniversary of the 
Birth of. 623 

Whitehead (G ), A Modem Outline of Evolution (Kevtsio), 


Andromeda Nebula, 960 

Whytlaw-Gray (Prof), and Coppock, The Constant 
Pressure Air Thermometer, 681 
Wiedemann (Gortmd), [O Brunner and], Components of 
Hornbeam Baric, 39 

Wiersma [de Haas, Kramers and]. Low Temperatures by 
Adiabatio Demagnetisation, 180 
Wigglesworth (Dr V B ), Cutielo of Rhodntw i, 261 , 
Factor* Controlling Moulting and ‘Metamorphosis’ m 
an Insect, 726 

Wightman Mountam, Ltd , Graph Papers, 808 
Wilberforee (L R ). Magnetised Ellipsoids and Shells m 
a Permeable Medium, 642 

Wiloo-c (H A ), (Mrs G S. Treleavon), The Woodlands and 
Marshland* of England (Review). 867 
Wild (Capt R P ), Clay Heads from Ashanti, 219 
Willey (Prof A.), The Unit Character in Genetics, 137 
Williams (Cleeton and]. Absorption of 1 cm Waves, 729 
William* (Dr E J ), Scattering of Hard Gamma Rays hy 
Lead, and the Annihilation of Positive Electrons, 416 
William* (Sir Howell), promised gift to Aberystwyth 
University College, 806 

William* (H ), Geology of the Society bland*, 220 
Williamson (A T ), [C N. Hinshelwood, J H Wolfenden, 
and], The Reaction between Oxygen and the Heavier 
Isotope of Hydrogen, 836 

Williamson (J W), A. British Railway behind the 
Soene* a Study m the Science of Industry (Review), 


Central Polynesia 2 Vols (Rseisw), 663 
WiUi* (F M.), [L Loose, Dr. W. H. Pearsall and], Carbon 
Assimilation by OUortUa in Windermere, 643 
Willi* (Dr. R. A.), The Spread of Tumour* in the Human 
Body (Renew), 743 

Willoughby (E. V ), Measurement of the Induotanoe of 
Iran-cored Choke* Carrying Direct Cwrent, 426 
Wilson (a L ), [Dr E D. Hughe*, Prof C. K ‘Ingold and], 
Chemical Separation of the Isotope* of Hydrogen, 291 


Wilson (F J ), [Prof T Alty and]. Height of the Aurora 
in Canada, 687 

Wilson (Dr H E C ), appointed profeesor of Biochemistry 
and Nutrition at the All-India Institute of Hygiene 
and Public Health, Calcutta. 266 
Wilson (J C ), Trichromatic Reproduction in Television, 
840 

Wirnpenny (R S ), Variations in North Sea Plankton, 600 
Winchell (Prof AN), Klomenta of Optical Mineralogy 
an Introduction to Microscopic Petrography Thud 
edition Part 2 (Remew), 123 
Wradelbandt (A ), Uniformity in Bibliographical Par 
ticulare, 791 

Windie (F. G ), Modern Coffee Planting (Review), 696 
Windeed (G ), History of Mathematical Time, 388 j 
Research and Industry, 286 

Wuler (Prof CO), [Prof H W King and], Hydraulics 
Third edition (Review), 169 

Wither* (R B ), and R A Keble, Palwoxoic Star-fishes of 
Victoria, 623 

Woducki (M K ), Prehistoric Goats of Poland, 384 
Wflhrl (R ), [O Brunner and]. Chemistry of Bark Sub¬ 
stance* (2), 427 ; p-Methoxy- and 3 4-dimethoxy- 
phenylurethanos, 39 

Wolf (K ), Bending Vibrations of an Elastic Strip, 969 
Wolfonden (J H ), [R P Bell and] Electrolytic Concen¬ 
tration of Diplogen, 26, [C N Hinshelwood, A. T. 
Williamson and]. The Reaction between Oxygen and 
the Heavier biotope of Hydrogen, 836 
Wolff (Prof L. K ), and G Ras, Effect of Mitogenetic 
Rays on Eggs of Drotophtla melanogaster, 499 
Wolsky (A ), Evolutionary and Mutative Degeneration of 
Eyes in Commands, 876, and Prof J 8 Huxley, His¬ 
tology of Eye Mutants in Gammorua, 799 , Structure 
and Development of Normal and Mutant Eyes in 
(lammarua ehevreuxt, 186 

Wood (Dr A B ), F D Smith, and J A MoGeachy, 
awarded a Thomas Gray pnso of the Royal Society 
of Arts, 328 

Wood (H O ). Long Beach Earthquake of March 10, 
1933, 108 

Wood (Prof R W), Raman Spectrum of Heavy Water, 

Woodman (Mias Dorothy), Co-ordination of State Scientific 
Services, 610 

Woodroofe (E O.), [Prof R Whiddington, J E Taylor 
and]. Excitation of the Neon Atom by Electron 
Impact, 807 

Woods (Nelly Hooper), [F A Singleton and]. The Pele- 
cypod Genus MiUha in the Australian Tertiary, 623 
Woodward (8ir A Smith), elected president of the Pabe- 
ont-ographical Society, 681 

Woolf (Dr. B ), awarded a Moseley Research Studentship 
of the Royal Society, 948 

Woolley (Dr CL), Exoavations at Ur, 443 , close of 
Exoavations at Ur, 606 , eleoted a member of the 
Athens!urn Club, 172 , The Veer’* Work at Ur, 763 
Woolnough (Dr W G ), Aerial Survey Operations in 
Australia during 1932, 36 

Wootton (H A ), and C. W R Hooker, A Text Book of 
Chemistry (Review), 867 

Won-all (R L ), The Outlook of Bcienoe Modern Materi¬ 
alism (Renew), 48 
Worthington (E ), [death], 167 

Wray (E Marjorie), Structural Changes in a Woody 
Twig after Summer Pruning, 807 
Wnght (C S ), appointed director of Scientific Research, 
Admiralty, 208 

Wright (E. E ), Velocity Modulation in Television, 846 
Wnght (Dr. G P ), appointed Sir William Dunn profeesor 
of pathology at Guy's Hospital Medical Sohool, 224 
Wright (H R ), [Prof 1 M Heilbron, R F Phipera and]. 
Chemistry of the Brown Alga, 419 
Wnght (W D,), Measurement and Analysis of Colour 
Adaptation Phenomena, 734; and F. H G Pitt, 
Hue-dmenmination in Normal Colour-Vision, 642 
Wright (W. P.), The Wnght Encyclopaedia of Gardening 
(Review), 311 

Wnght [Haraed and]. The Qumhydrone Electrode, 262 
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Wolf (T ), Die Faden-Elektrometer (Review). 506 
Walker (D ), end J H S Stekhoven, Jr., the Aoantho- 
oephala, 875 

WUet (Dr. O.), Sohichtung and Zirkulstion dee At- 
lentieohen Oceans Liof 1 Dee Bodenwssser und 
die CUiederung der Atlsntieehen Tiefeee, 484 
Wyman, Dielectric Coni ten te of Polar Solatione, 765 
Wynn-WiUuuns (C E ), Relay Memory for a Thyratron 
Counter, 586 


Yajuna (8), Formation of Vortex Rings from a Liquid 
Drop, 414 

Yokova (Yu), Japanese Decapods, 727 

Yothida (Y ), [J Ofaata, 8 Mont* and]. Electrical Measure¬ 
ment of Small Vibrations, 720 

Yosbimura (8 ), Limnological Reconnaissance of Lake 
BusyO, Hukui, Japan, 014 

Young (A P ), Leadership in Industry (Mather lecture), 
977 

Young (F G ), and M Mitolo, A Reducing Substance m 
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A Hundred Years Ago 

O N another page in this issue will bo found 
the names of some of the most notable men 
of science, engineers and inventors who died m 1834 
The list, although it is not an exhaustive one, u 
representative, anti recalls the aetivities of some 
of those who lived in the first third of the nine- 
| teenth century, a period which was marked by 
a great increase in scientific studies, in the number 
of scientific and technical journals and in the 
list of scientific societies It was, moreover, a 
period which ushered in those revolutions in trans¬ 
port and communication which will always render 
the nineteenth century memorable 
The year 1834 was perhaps not marked by any 
such epoeh-making pvent as the inauguration of 
regular steam navigation by Fulton m 1807, the 
discovery of electro-magnetism by Oersted in 
1819, or the opening of the Liverpool and Man¬ 
chester Railway m 1830, but the immense activities 
of the time are reflected in the pages of many 
publications, in the records of Patent Offices, 
and in the proceedings of Parliament The world 
was just beginning to reap the harvest sown m 
the eighteenth century by such men as Franklin, 
Cavendish, Black, Lavoisier, Arkwright and Watt, 
and men’s minds were filled with the po—ibihtiee 
of still richer rewards to be gained The achieve, 
raonts of our own days, it must be said, far surpass 
the visions of 1834, but there are many incidents 
of that time worth recalling, and during the 
present year we propose to record some of the 
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happenings—scientific, industrial and social—of 
1834 such as would have been noticed in the 
columns of Natubb had it been founded in that 
year instead of 1800 

A picture of the world of science in 1834 present* 
many interesting details and includes many 
notable men In Great Britain, among the out- 
standing men of science were Brewster, Lyell, 
Hcrschel, Dalton, Whewell, Babbage, Faraday, 
Wheatstone, Forbes, Murchison and Graham, 
ahroud, among the most distinguished were 
Am11'rc, Arago, Liebig, Oersted, Hansen, Gauss 
and Humboldt In 1834, Sir John Hcrschel, at 
the Cape, was engaged on his survey of the Bouthem 
heavens, Faraday at the Royal Institution was 
invcstigatmg the action ot the voltaic cell, 
Wheatstone at King’s College was determining the 
velocity ot clcctucity , Liebig at Giessen was 
making his laboratory the Mecca for young 
< hemists, while Darwin m the liuagle was exploring 
the coasts of South America 

A century ago scientific societies were multiply¬ 
ing apace and the British Association, then three 
years old, largely through the efforts of J D 
Forbes, in 1834 held its meeting at Edinburgh 
Sir Thomas Brisbane was the president a hundred 
years ago and among the distinguished visitors 
from abroad was Arago The notable scientific 
1 looks of the year included Baden Powell’s “History 
of Natural Philosophy”, Prout’s “Bridgewater 
Treatise” on chemistry, Arago’s “Astronomio 
Populairc” and the first part of Becquerel’s 
“Traits dc I Elretneit6 et du Magnetism”. It 
was also m 1834 that the French railway engineer 
Clapcyron published m the journal of the ficole 
Poly technique his memoir “Theone m^camque 
de la chaleur”, which was destined to lead Kelvm 
to search for a copy of Sadi Carnot’s essay of 
ten years earlier 

At the same tune, m the world of practical 
engineering great advances were being made m 
many directions Improvements were being 
introduced m the manufacture and working of 
iron and steel, m the construction of machine 
tools and in the building of iron structures The 
Stephensons, Locke, Brunei, Rastrick and others 
were engaged on the plans for the London and 
Birmingham Railway and other lines , Hancock, 
Marerom, Church and Scott Russell were attacking 
the problem of applying steam to road vehicles, a 
promising line of invention the success of which 
was prevented partly by the railways and partly 
by legislation, and shipbuilders and marine 
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engineers were planning to build steam vessels 
capable of crossing the Atlantic under all con¬ 
ditions of weather. Mails and passengers were 
even then carried to Alexandria by steam, and 
steam vessels were found in all waters, but a 
voyage across the Atlantic was still done under 
sail, occupying sometimes bix or eight weeks 

The grow mg interest m all these matters is 
shown by the records of patents and by the 
establishment of journals appealing mainly to the 
enginoer and mechanic One of the journals of 
a century ago which combinod m its pages accounts 
of the work of men of Bcienoe with descriptions of 
machines and engineering practice was the 
Mechanics’ Magazine, Museum Register, Journal 
and Gazette, briefly known as the Mechanics' 
Magazine, published first in 1823 In the preface 
to the first volume its editors said that 

“the object proposed by this publication at its 
outset was one of entire novelty and no inconsider¬ 
able importance A numerous and valuable portion 
of the community, including all who arc manually 
employed in our different trades and manufactures 
had begun for the first time, to feel the want of 
a periodical work, whioh at a prioe suited to their 
humble means, would diffuse among them a better 
acquaintance with the history and principles of 
the arts they practise, oonvey to them earher 
information than they had hitherto boen able to 
procure of new discoveries, inventions and im¬ 
provements and attend generally to their peculiar 
interests as effected by passing events.” 

The successful way in which the journal fulfilled 
these objects led Dr. Birkbeck, at the opening of 
the London Mechanics Institution—now the 
Birklwck College—to declare that the Mechanics' 
Magazine was “the most valuable gift which 
the hand of science had yet offered to the 
artizan” 

The recognition by the editors of the Mechanics' 
Magazine of the interdependence of abstract 
science and meohamcal progress was but a sign 
of the times Soientifio thought was invading 
many departments of human endeavour, and the 
advancement of science was seen to be a matter 
of national importance. It was this that had led 
to the founding of the British Association The 
gibes and sallies with which the birth of the 
“Parliament of Science” was greeted have long 
been forgotten, but in recalling the events of that 
time we shall be reminded of the benefits which 
have come from the labours of some of its founders 
and stimulated in our attempts to further the 
welfare of mankind. 
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Organising British Farming 
The Foundations of Agricultural Economics together 
with An Economic History of British Agriculture 
during and after the Great War By Dr J A 
Venn Second edition Pp xx + 600 + 20 plates 
(Cambridge At the University Press, 1933 ) 
'25s net 

A N old French proverb asserts tliat there are 
>■ three ways in which a gentleman may lose 
his money without dishonour on wine, on horses 
and on agriculture The British farmer, whether 
gently born or not, has had muoh experience of 
the last of these methods, but he n perhaps 
inadequately consoled by the reflection that he 
has not lost honour For some five or six years 
now, large classes of farmers have either failed to 
make a profit or else have actually lost money, 
and there are great sections of the country where 
farmers are heavily in debt to the banks or the 
merchants, and will have some difficulty m getting 
out Happily the Government is fully alive to the 
situation, and tho strenuous advocacy of the 
Minister of Agriculture has enabled schemes for 
the improvement of agriculture to Ixs developed 
and pressed forward which ten years ago would 
have seemed quite impossible 
Tho fundamental troublo is the marketing and 
distribution of the produce The scientific worker 
tan hold himself blameless so far as the immediate 
difficulties are concerned, though of course he has 
actually caused trouble by opening up for cultiva¬ 
tion regions which fifty years ago were waste and 
produced nothing However, it is widely recognised 
that this question of production would right itself 
if only tho marketing and distribution were more 
effective 

The Government schemes now being put into 
operation involve much organisation of the 
industry, both for production and marketing 
The essential feature is that the organisation is 
to be done by the industry itself, and not by the 
State The advantages claimed are that the 
consumer ib assured a supply of fresh food of good 
quality at reasonable pneo, and has, moreover, the 
knowledge that more labour is being used on the 
land, and therefore more people remain self- 
supporting and are kept from the various public 
assistance funds, than on the old methods. The 
farmer, on the other hand, is assured of a market 
at a pnoe which has some relation to tho minimum 
wage forced on him by law. It is too early to see 
how the schemes will work out, but among country¬ 


men there is a general tendency to give them a 
fair trial. 

A new factor in the situation is that townspeople 
are to-day much more interested in British agri¬ 
culture than over before in our time, and they are 
prepared to give up chenshed ideas in order that 
agriculture may have a chance of success This 
has put a new responsibility on the shoulders of 
the farmer and the agricultural export a high 
standard of efficiency m agricultural production 
and distribution must be maintained, and tho 
worker must be given a fair share of whatever 
prosperity comes to the countryside 

Fortunately, at this critical stage m the history 
of British agriculture, Dr Venn has brought out 
a second edition of his well-known “Foundations 
of Agricultural Economics’’ The first edition 
appeared ton years ago , but this has been so 
completely revised and so greatly extended that 
it has Ix-come a new book In the meantime, a 
considerable amount of new material has become 
available in the form of various Government and 
other nqiorts, and moreover Dr Venn has travelled 
widely and greatly enriched Ins agneultural ex- 
l>erience The result is a book which wu can 
unreservedly recommend as a great success 

After a description of the various methods of 
land tenure, past and present, and of certain of 
the more si-nous proposals for expropriation, the 
author passes to a consideration of the relation 
between size of holding and farming efficiency 
Good summary tables are inserted showing the 
main facts very clearly Cereal production and 
sheep farming emerge as the special prerogative 
of tho large farmer and pig keeping as that of the 
small-holder, but the mam facts are shown in the 
following figures — 





umv 


'T 
10 1 
7 l 
5 B 
4 S 



In this table lieB the crux of the whole discussion 
about small-holdings Are we to aim at higher 
output per man with low capital charges, small 
number of workers and low output per acre , or 
shall we prefer higher output per acre with its 
accompanying higher capital charges, greater 
density of settlement but lower output per man 1 
If we decide on fostering the system of lower 
output for the sake of the greater numbers of 
people settled on the land, who is to bear the 
burden of the difference between the £187 as the 
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manual output from the small farm, and the £215 
as manual output from the large farm 7 At 
present the capital charges of the small farms are 
largely borne hy the State the cost ol this Dr 
Venn estimates at nearly one million pounds per 
annum The difference in return as compared with 
the largo farm is borne by the small-holder and 
his family, and a hard life they often have m com¬ 
parison with the worker employed on the largo farm 

So long as those arrangements can be* maintained, 
of course the small-holder is likely to survive, for 
there are always men who prefer independence to 
paid employment. Dr Venn shows, however, that 
the attractiveness of the agricultural wage earner’s 
position is steadily increasing, and never in his 
long history has he been so well off as to-day 
labour costs, which fifty years ago amounted to 
20 por cent of the farm outgoings, amount to-dav 
to 38 per cent, while expenditure on materials, , 
livestock and implements, formerly more than [ 
50 por cent, now is 30 per cent of the total Rent j 
has fallen from 17 per cent to 13 per cent and I 
rates on fanned land from 1 8 per cent of out- ! 
goings to nothing It is shown, too, that fann j 
workers frequently lieeomo tenant fanners or I 
occupying owners 

Home interesting relationships an- brought out I 
between the yields of crops and the conditions of ! 
cultivation The yield of < crcals in different l 
countnes vanes inversely with the area grown | 
The yield of potatoes, on the other hand, vanes 
dirootly with the density of population This 
generalisation will be new to many agneultunsts, 
but the diagram on p 124 is very convincing 
Dr Venn can find no evidence that this is a 
question of size of holdings ho attributes it to 
the greater use of spade husbandry and the be tter 
supplies of fertilisers and manures in densely 
populated countries , but one may ask whether 
the climatic and other physical conditions that 
make for dense human populations are not also 
those that best suit the potato crop ? 

Throughout the book there are many stimulating 
suggestions for the investigator in agricultural 
economics Why, for example, should there lie a 
marked fall in wheat acreages every ninth year 
from 1877 onwards—masked only in 1922 but 
brought out again in 1931 7 

Some interesting chapters follow on the record- 
ing of the amount of agricultural production, one 
of the most difficult problems confronting the 
agricultural expert It is relatively easy in Great 
Britain to estimate the quantities of food imported, 


but exceedingly difficult to know how much is 
produced here Farmers rarely weigh their pro¬ 
duce estimates are by eye. Dr. Venn gives 
reasons for thinking the official estimates are too 
low, and the disparity between the recent estimates 
of pigs available for bacon production in the near 
future, and the number actually offered by farmers, 
is still frosh in the public mind by reason of the 
revision it entailed in the quota permitted to 
Denmark He prefers the estimates of the Times, 
but agrees that the method proposed (and in 
point of fact now being investigated) of weighing 
the produce of certain selected areas is the 
soundest and will give the best results if it can 
be put into operation 

The book concludes with an interesting account 
of the changes in British agriculture during the 
War and afterwards, and it gives a good summary 
of the measures now proposed for its improvement 
E J Russell 

Social Life in Old Israel 

Incienl Hebrew Social Life and Custom as indic¬ 
ated in Law, Narrative and Metaphor (The 
Sehwcic h Lectures of the British Academy, 
1931 ) By R H Konnott (Published for the 
British Academy) Pp vi + 114 (London 
Oxford University Press, 1933) 6s net 
U VERY period has its special interests and 
^ similarly the sciences their special fashions 
During tho last century, interest m the Old Testa¬ 
ment was predominantly theological and historical, 
from the point of view of Christian theology and 
tho history of tho Christian religion , we, however, 
in our times have learnt to look at parts of the 
Old Testament from a social aspect For us, 
life has changed and its centre has been trans¬ 
ferred to the economic and social sphere Prof 
Kennett’s book is pointing to this direction, and 
we have good reason to tender our grateful admira¬ 
tion to this eminent scholar and our thankB to 
Prof Burkitt for having published the manuscript 
after Prof Kennott’s death The author has 
limited his skilful investigation to the Scriptures, 
and it is amazing what a brilliant picture he has 
given us from tho somewhat scanty indications 
scattered over the whole Old Testament In this 
small study he again shows his supreme intimate 
knowledge of the Scriptures and his great gift of 
vivid description 

The Hebrew people were a nation of peasants; 
agriculture was the basis of the social life. The 
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customs and habits were first and foremost rural; 
therefore most of the book deals with the life of 
the ooun try side. We can almost see the Hebrews 
in their houses, at their meals and at work. We 
follow them from birth to death , watch them in 
their rejoicing and mourning It is obvious that 
the social classification should find its expression 
in the way of housing, clothing and food The 
power class houses, for example, were built of 
unbaked bricks, or unhewn stones cemented with 
clay, whereas the houses of the rich and wealthy 
were of hewn stone and not seldom had painted 
or inlaid walls Parables and metaphors teach us 
that the poor shared their one-roomod house with 
the cattle As throughout the Orient, the flat 
roof played an important rdle and also served 
sometimes as a foundation for summerhouses for 
tho wealthy people. Houses with upper floors 
contained separate bedrooms and often accommo¬ 
dation for guests Royal palaces, of course, were 
distinguished by a richer architecture and orna¬ 
ments and had store-rooms, even wine-cellars 
Wine leads us on to tho water supply, perhaps 
more precious, and certainly most important, for 
tho Orient What we read here of the Hebrews 
of old will be confirmed by every traveller in the 
Near East Wells are rare and a privilege of the rich 
Usually, we find a cistern hewn in the rock. Wo 
know that Jerusalem was supplied with water from 
outside by a subterranean conduit (Siloah Tunnel) 
which was very important m times of war and siege 
Wo read of bods, tables, pottery, lamps and 
other household utenBils, of how the people cleaned 
and ground the com. The nomads lived mostly 
on milk , tho non-nomadio majority on bread 
baked into loaves both leavened and unleavened 
Were the com short tho poor man ate "a portion 
of green herbs”—even roots and wild vegetables 
served as food Strongly flavoured vegetables wore 
the rule, whereas cucumbers, for example, were 
considered a luxury. There was also animal food, 
mainly mutton and goat. Locusts, a frequent 
plague m Palestine, were a common food Grapes 
took the first place amongst various kinds of 
fruit, figs and pomegranates were frequent 
Banquets wore held on special occasions, such as 
the circumcision of newly-bom sons, a wedding, 
etc., accompanied m early tunes by sacrifices It 
is amusing to hear that the portion served to each 
guest corresponded to the esteem m which he was 
held and to the honour the host wished to pay him. 

With regard to olothing, there was a great variety 
amongst the rich. Girdles were the most oommon 


‘garments’, they were of various shapes, from the 
belt to the apron, and of course were used 
to gather in the ooat. A tunic was generally 
worn next to the skin , the upper classes wore a 
long robe as an outer garment The material 
consisted of wool, flax and linen, spinning and 
weaving were practised at home. The various 
colours mentioned indicate that dyeing was 
known Sandals were worn covering the front 
part of the foot only. A covered head was a 
privilege of tho nobles and the dignitaries Women 
used various sorts of oosmetics Prof. Kennott 
states that the status of women was not equal 
to that of men, but we may say that Jewish 
women were much more highly respected than 
any other Asiatic women , eminent women are 
known and the female characters of the Old Testa¬ 
ment show that the Hebrews knew and appreci¬ 
ated the virtues of a good woman. Usually the 
Queen Mother had a considerable influence. 

Music and dancing were a part of religious 
oeremomes as well as a natural expression of 
human joy, and there is no indication of their 
origin in ‘‘nature-worship superstition”, as Prof 
Kennett w inclined to think. 

As to the occupations of men, first of all was 
tho warrior, next came the owner of flocks and 
herds The majority, however, earned a liveli¬ 
hood by agriculture, but their social position was 
considered as somehow inferior. The plough and 
yoke were the chief implements. The land was 
divided into portions, and accumulation m one 
hand to tho disadvantage of others was forbidden 
by law The social justice of old Israel, never 
surpassed, is to be seen in the laws oonoorn- 
rng the land and its distribution , for example, the 
command to leave the comer of tho field to the 
poor in harvest timo as well as to divide the land 
anew m every seventh year, tho yoar of fallow 
coinciding with the release of tho slaves Land, 
vineyards and gardens,cultivated by the peasantry, 
supplied the necessary food for the population, and 
workers in wood and metal, mechanics, etc., 
provided the other necessities of life Luxury 
trades (goldsmiths, jewellers, perfumers) wore also 
represented m the towns A chapter on the 
administration of justice and law and the verifica¬ 
tion of a ‘trial by ordeal’ amongst an Arab tribe 
of the present day conclude this interesting book. 

This is not tho place to discuss and appreciate, 
the scholarly value of tins work for bibhoal researoh, 
but it may be reoommended to those interested m 
the life described m the Old Testament. 
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The Problem of Population 
Roman Catholic Methods of Birth Control By Dr 
Mane Carmichael Stopes Pp xv+235 (Lon¬ 
don . Peter Davies, Ltd , 1933 ) ft* net 
N this book Dr Mane Stopes is mainly 
occupied with her quarrel with the Roman 
Catholic Church, the authontics of whioh have 
actively opposed her campaign on behalf of birth- 
control. But Dr Stopes succeeds in showing that 
that Church is not so obscurantist as some of the 
religious bodies more nearly allied to it. For, 
as she points out, the Church does sanction certain 
methods of contraception, and her complaint is 
that these methods are obsolete, since they are 
ineffective and physiologically undesirable 

It is not our purpose to discuss the relative 
merits of more modem methods, and in particular 
of the method which Dr Stopes advocates, though 
in passing we may remark that a great stndo 
forward was made when it was discovered that 
one of the most effective contraceptives was 
ordinary soap and water Rather we would wish 
to point out that whatever method may ultimately 
be adopted, some form of control is absolutely 
neoessary unless the throe great calamities, war, 
pestilence and famine, described by Tertullian 
as the divinely appointed agents in regulating 
population, are agam to recur 
The biologist feels doomed to play the rdlo of 
Cassandra . he sees catastrophes approaching but 
is fated for the most part to prophesy to deaf cars 
It is gradually becoming clear that populations of 
mammals, birds, and fish at least, and probably 
of all other animals as well, undergo periodic 
enormous increases, followed by devastation by 
multiplying enemies and disease until they are 
again reduced to their natural dimensions One 
of the best-known instances of this is the recurring 
plagues of lemmings, which, urged on by a wild 
impulse of migration which always supervenes on 
overcrowding, emcigo from the forests which are 
their natural home, and devastate the cultivated 
lands These hordes of rats are harassed on their 
course by crowds of their natural enemies such as 
hawks and weasels, and they are decimated by 
disease The last survivors plunge into the Atlantic 
and swim towards the west vainly seeking for the 
lost Atlantis that has drifted away from them 
More familiar phenomena are, however, due to the 
same cause A succession of good ‘fishing years’ is 
followed by others when the yield is poor It has 
been shown that ‘poor years’ do not result from a 


lesser production of spawn What determines a 
good or a poor year is the number of eggs which 
survive In a word, it is not the birth-rate but the 
survival rate which determines the size of the adult 
population The survival rate in turn is due to 
the food m the form of diatoms, etc , available for 
the young when the yolk-sao ib exhausted A 
lucky year in which plenty of diatoms were avail¬ 
able has produced a population of herrings whioh 
have supplied the fishermen with abundance for 
sixteen years 1 When we recollect that all the 
efforts of modern philanthropy are directed to 
increasing the human survival rate, the effect of 
increasing the herring survival rate gives us serious 
matter for thought 

In the Middle Ages, and until as lately as two 
hundred years ago, the growth of population in 
England was kept in check by very similar 
agencies as those which now control the popula¬ 
tions of herrings Then, out of every five children 
born in London, three died before they were five 
years old Indeed, the sudden increase in popu¬ 
lation which began in the latter part of the 
eighteenth century, and which has usually been 
attributed to the so-called ‘Industrial Revolution’, 
has been Hhown by Miss Buer to have been largely 
due to vaccmation and better drainage. 

England is now the most thickly populated 
country in the world with 486 people to the square 
mile, our better classes are restricting their 
families, but the least skilled go on recklessly 
breeding, and we frequently read of railway 
workers with eleven children indignantly demand¬ 
ing houses to contain them, of men on the dole 
with thirty shillings a week producing nino 
children FooliBh and sentimental optimists point 
to our Dominions, large rod patches on the maps, 
as homes for this increasing population They 
forget that more than a half of Canada is an icy 
tundra, and three-quarters of Australia a burning 
desert It is true that the backbono of the popu¬ 
lation of both these countries is made up of the 
descendants of hardy British emigrants; but 
these emigrants settled long before the days of 
doles and social services 

In tho last resort it would appear that wars are 
always due to racial pressure. Politicians may be 
foolish and arrogant, but they dare not risk wars 
unless supported by the people behind them. A 
feeling of over-population and being ‘hemmed in' 
has obsessed Germany for a long time: the 
reviewer heard it forcibly expressed by a German 
friend m 1892 Since the War the over-population 
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of Germany has been, proclaimed by Herr Hitler. 
Japan is about the size of the British islands, but 
only about one tenth of its area is arable. The 
population is 61,000,000, and is increasing by one 
mil lion a year. It is scaroely necessary to look 
further for causes of the recent Chuio-Japanese 
war Because catastrophes such as those which 
occur in the animal kingdom do not take place 
every twenty or thirty years amongst human 
populations, the short-sighted ridicule the idea 
that they ever will occur, but the most superficial 
study of history proves that the optimists are 
wrong It seems to us that the most stupendous 
task that lies before our rulers in England is the 
regulation of population; to see that no one is 
permitted to bring into the world children whorX 
he cannot support, and that we should breed from 
the thrifty and competent and not from the idle 
and shriftless _ E W M 

Insects and Man 

(1) Medical Entomology By Prof Robert Matho- 
son. Pp xui+489 (London . Baillifero, Tindall 
and Cox, 1932 ) 29s 

(2) Medical Entomology . a Survey of Insects and 
Allied Forms which affect the Health of Man and 
Animals. By Dr. William A Riley and Dr 
Oskar A Johannsen. (McGraw-Hill Publications 
in the Zoological Sciences ) Pp xi+476. (New 
York McGraw-Hill Book Co , Inc , London ■ 
McGraw-Hill Publishing Co .Ltd , 1932 )27« net 

HILE medical entomology is mainly con¬ 
cerned with the parts played by insects 
and ticks in the transmission, causation and spread 
of disease, its limits have to go farther afield It 
needs to embrace all kinds of stinging creatures, 
species with vesicating and urticatwg properties, 
and other forms which function solely as inter- 
modiary hosts of human parasites. The growing 
subject of myiasis requires full exposition and, 
to-day, the utilisation of dipterous larvsc as healing 
agents m oases of chroruo osteomyelitis oan 
scaroely be passed over. A modem textbook will 
also need to discuss the rdle of Oscinid flies in 
connexion with conjunctivitis . the httle-known 
diseases of turalcemia and onchocerciasis, together 
with the growing importance of mites ( Trombicula , 
etc), and of sand-flies in relation to obscure 
tropical and subtropical diseases The literature 
in these diverse fields grows with such rapidity 
that few, excepting professed medical entomo¬ 
logists, oan keep properly abreast of current, 
developments Thu task is rendered the more 


difficult owing to the range of periodicals, mono¬ 
graphs and government publications that have to 
be consulted. 

(1) Dr Matheson’s book is to be commended 
as a handy and up-to-date manual He has 
explored his subject with thoroughness and pro¬ 
vided a clear and orderly presentation of facts 
and theories, He has, in fact, written a thoroughly 
sound and comprehensive introductory text which 
should appeal to the entomologist, medical man 
and student alike The bibliographies at the ends 
of the chapters greatly onhance its value, and its 
two hundred or so illustrations are clear and well 
chosen, none of these latter is a familiar ‘old 
stager’ The book is singularly free from omissions 
and misprints, but we think that its utility may 
be restricted owing to its somewhat high price 

(2) Messrs Riley and Johannsen oxpl&in in the 
preface of their book that it is a revision of their 
earlier manual entitled a “Handbook of Medical 
Entomology”, published in 1915 It differs from 
its predecessor in that the subject matter has 
been rearranged while the text has been extended 
and much new knowledge incorporated In a 
compass of little more than 450 pages, practically 
every known disease or affection connected 
directly or indirectly with insects or other arthro¬ 
pods is taken into account The essential facts 
respecting the etiology of such diseases are clearly 
presented while preventive and remedial measures 
are adequately discussed. 

On the entomological side, very full taxonomic 
keys servo to identify the different species of 
insects, etc , that are involved, while their habits 
and measures of control are also dealt with On 
the other hand, the book is much less informative 
as regards the structure and physiology of the 
essential parts and organs directly concerned with 
disease transmission by insects The reader, for 
example, will have to go elsewhere for information 
on the mouth-parts of a mosquito, Stomoxys and 
Qlosnna. Little is said about the complex feeding 
apparatus pf the house-fly and its allies, and a 
proper understanding of this subject is necessary 
m order to appreciate the rfile such insects play in 
relation to disease organisms Apart from omis¬ 
sions of this kind, the book oan be recommended 
as a sound and up-to-date exposition of its subject 

The works of a large number of authorities have 
been drawn upon in its preparation It is, how¬ 
ever, disappointing to & many names quoted 
are omitted from the list of references and that 
their spelling is not always correct. A. I). ,1. 
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Die TienveU der Nord- und Ostsee Begrundet von 
G Gnmpo und E Waglor HerauBgegeben von 
G Grfmpe laef 23 Toil l.b Budogische 

Oeschichte der Nord - und Ostsee, von Sven 
Ekman , Teil 2 c, Ttniinntdce (Nachtrage), 
von E Jorgenson und A Kahl, Ted 2 c, * 
Ctluila libera et ectocommensaha, von A Kahl, 
Toil 10 g a • Mysidacea, von C Zimmer; Tell 
10 g« Cumacea, von C Zimmer. Pp 40 + 27- 
140+29-120 (Leipzig Akademisohe Verlags- 

gesellsehaft m b H , 1933 ) 24 gold marks 

Thk twenty-third usuo of “Dio Tierwolt der Nord- 
und Ostsce” m full of interesting matter Dr 
Ekman’s survey of tho biological history is excel¬ 
lent, doahng chiefly with the late and post-Glacial 
hwtory of the North Sea fauna and of the Baltic 
fauna and of preaent-day relicts Dr Zimmer’s 
accounts of tho Mysidacea and Cuntacra cover a 
largo number of species with details of their 
biology, anatomy and systematics, much of tho 
special biology being based on his own investiga¬ 
tions 

The largest part is occupied by Dr Kahl’H 
monograph on the Viliata (free and ectocommensal) 
ThiB includes not only those forms which are known 
from the area, but, because of the probable cos¬ 
mopolitan distribution of many species, it also 
embraces those from the seas and brackish waters 
of the world 700 species are here described with 
notoH on the general characters, biology and 
habitat Original instructions for collecting and 
a short paragraph on tho culture of these interesting 
Infusoria ore added Out of 117 pages, 100 are 
taken up with tho systematic account, which con¬ 
sists of keys to the orders, sub-orders, families and 
genera and, under each genus, a list of Bpecies 
with short diagnoses. Full-page figures containing 
many drawings, as well as text figures, illustrate 
these To describe so many forms in so small a space 
is an achievement which must have involved an 
enormous amount of work, only possible from one 
who knows his subject very thoroughly In Dr 
Kahl we have such a specialist and ho is to be 
congratulated on the result, which will 1 h> helpful 
to all workers 

Colon Classification By S R Ranganathan 
Part 1 Rules of Classification , Port 2 • 
Schedules of Classification, Part 3 Index to the 
Schedules (Madras Library Association Pub¬ 
lication Senes, 3) Pp xiv H28 (-130 H 106 
(Madras Madras Library Association, Lon¬ 
don • Edward Goldston, Ltd , 1933 ) 15* net 

Tn* interesting library classification code set 
forth in this book by the Librarian of the Univer¬ 
sity of Madras differs from others m that instead 
of showing a class subdivision for ovory topic, the 
schedules contain standard divisions arranged into 
groups according to function or characteristic, and I 


Reviews 

the class-mark of any topic Is obtained from a 
combination of the appropriate divisions of the 
various groups arranged in a specified order, the 
connecting links between the different groups being 
a set of special deviooa of which the most important 
is the oolon from which the system derives its 
name It is rightly claimed that the schedule 
thus produced, whilo secunng as great a degree 
of minuteness for the classification, occupies a great 
deal less space in print, but it has the disadvantage 
that the class allotment of every book necessitates 
reference to several sections before its correct 
place is found. 

The classification, though dictated to a certain 
extent by tho needs of the system, has been well 
done, and tho scheme is both elastic and compre¬ 
hensive, while at the same tune providing for 
sensible variations to meet local circumstances 
Tho schedule for Indian literature has been very 
fully worked out Tho class-mark for Natubi 
under the scheme would bo Am 561 M 68, and 
that for the book itself regarded as tho classifica¬ 
tion code of the University of Madras Library, 
251 33 - 441119 N33 A G 

A Textbook of Biochemistry • for Students of 

Medicine and Science By Prof A T. Cameron. 

(Churchill’s Empire Series ) Fourth edition Pp. 

xi -(556 +2 plates (London. J, and A 

Churchill, 1933 ) 15* 

This is the fourth edition of a work which is based 
on lectures given to studonts of medicine It is 
divided into six sections of which the first is intro¬ 
ductory and physical, dealing with the con¬ 
ceptions of catalysis and hydrogen ion oonoentra- 
tion Section 2 describes the constituents of the 
food stuffs, sugars, fats, protoms, etc Section 3 
treats with the chemistry of digestion, the circula¬ 
tion and tho excreta, Section 4 with all that is 
comprised under the heading “Intermediate Meta¬ 
bolism”. Section 6 handles quantitative meta¬ 
boil sin, and the final section introduces the student 
to immunology and pharmacology To do all this 
within the compass of 600 pages is a feat; at the 
same time one cannot help reflecting how much 
the medical student is expected to mastor, 
especially when some of the complex formula are 
examined In this edition such subjects as the 
endocrine principles, the vit amins and the sterols 
have received increased attention as the knowledge 
of them has progressed The author has wisely 
incorporated reoent work even at the risk of seeing 
Borne of it retracted ; in this oonnoxion he might 
well have made reference to that of Hilditch on 
the constitution of the fats. 

As a minor correction we might note that 
strophanthin is no longer regarded as containing 
rhamnoee and mannose, but oonaists of glucose 
and a unique sugar, cymaroae. The book merits 
oontmued success. 



NATURE 


January 6, 1934 


Plant Distribution in the Aberystwyth Distnct • 
including Plynhmon and Coder Idns. By Prof 
Lily Newton. Pp. BO+8 plates (Aberystwyth . 
The Cambrian News, n d ) n p. 

Thk scope of this book is to give a readable 
ecologioal account of a distnct which, as Prof 
Salter nghtly remarks m his preface, has been 
much neglected by botanists Accounts of the 
physical features and geology of the district, and 
a brief section devoted to the ecological study of 
plant distnbution, precede descnptions of the 
vanous types of maritime, lowland and upland 
vegetation of the area bounded by Aberayron and 
Tregaron on the south and Plynhmon and the 
Barmouth estuary and Cader Idns on the east and 
north Descnptions of the submerged forests of 
Cardigan Bay and of the old lead-mining areas and 
their ecological significance are included and a 
comparison given of the two mountains, of which 
Cader Idris is the more varied and fionstically 
richer. 

Quantitative data as to plant frequencies and 
soil and light conditions are excluded from the 
treatment of the plant associations, and both 
English and Latin names are given for the species 
cited Too bnef a section dealing with factors 
influencing distribution emphasises the relation 
between altitude and plant distribution, but 
scaroely does justice to the rftle of soil factors 
The book should be useful as a general ecological 
survey of the district and as a basis for more 
detailed investigation of its constituent plant 
associations 

The Cultivated Conifers in North America com¬ 
prising the Pine Family and the Taxads Suc¬ 
cessor to The Cultivated Evergreens By L H 
Bailey Pp ix+404 +48 plates (New York 
The Macmillan Co , 1933 ) 37s 6 d net 
Although this book deals very largely with the 
conifers that can be grown out of doors in North 
America, the information it contains will be found 
to be useful to people in other countries also 
Moreover, the range of conditions existing m 
North America is such that the majority of conifers 
from other regions thrive in one or another part 
of the continent, therefore comparatively few 
kinds are omitted. 

The work is dividod into two parts , the first 
is devoted to systematic descriptions of the genera 
and species hardy in North America, and the 
second to the cultivation of conifers for decorative 
purposes. A very useful feature of the first part 
will be found in the very good keys to species that 
accompany the descnptions of the larger genera 
The second part of the book deals with cultivation, 
propagation, the selection of kinds for different 
positions, pests and diseases Amongst name 
alterations, the name of the Douglas fir has been 
changed back to Pseudotsuga Douglasu from P 
taxifolia without explanation. If such a change 
^ ere neoessary, a reason should have been gives. 
Presumably P. taxifolia is regarded as a homonym. 


Elementary Statistical Methods By Dr. E 0. 
Rhodes (London School of Eoonomics and 
Political Soienoe • Studies in Statistics and 
Scientific Method, No 1 ) Pp v +243. (London : 
George Routledge and Sons, Ltd , 1933 ) 7 s 6d. 
net. 

If this first volume of a new senes of studies 
gives a true indication, the series is designed to 
introduce statistics to a public for which no 
language can be too elementary, no remark too 
obvious, no emphasis too crude The attempt is 
significant, for stability of democratic government 
may well depend on the possibility of suoh an 
introduction, and when the experiment is made 
in the popular press, the journalist will bo fortu¬ 
nate m having an authoritative model Dr 
Rhodes describes excellently the precautions with 
which the raw material of a statistical inquiry 
should bo oompiled, the nature of simple and 
weighted averages, the meanings of median and 
quartile and of deviation and dispersion, the use 
of graphs, and the analysis of timo senes by means 
of a moving average There is a wealth of numeneal 
and graphical illustration, but the index does not 
conform to any reasonable standard. E H N 

Broadcasting By Hilda Matheson (The Home 
University Library of Modem Knowledge, No 
168 ) Pp 256. (London. Thornton Butter- 
worth, Ltd , 1933 ) 2s Od net 
This book is written by an author fully con¬ 
versant with the subject That radio communica¬ 
tion is not unmixed good is generally admitted, 
and that its possibilities have as yet only partially 
materialised is patent to all who have watched ita 
development Anything that tends to bring about 
rapprochement between the nations is welcome. 
The suggestion offered, that radio in the home may 
increase the sum of laziness, must be noted, but 
this may be more than balanced by the broadening 
outlook of rural communities Finally, it may be 
quoted, that “Broadcasting will only mechanise 
men, if it becomes the tool of a mechanistic 
State” P L M 

100,000 Whys a Trip around the Room. By 
M Urn Translated by Beatrice Krnkead. Pp. 
138 (London • George Routledge and Sons, 
Ltd , 1933 ) 3a 0d net 

Those best know how little they know, who are 
credited with knowing everything, and it may 
be that M llm’s small guide to general knowledge 
will serve m lessening to a sbght degree the load 
of ignorance which so many carry “Knowledge 
comes, but Wisdom lingers”, so that even when 
our learning is the greater, by reason of the 
assimilated contents of this book, our wisdom 
may be not one whit increased Both text and 
illustrations are likely to appeal most to the 
immature section of the general pubho to whom 
M Bin offers his book The translation merits 
full praise. 
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Planetary Photography* 


By Da V. 

T HE Lowell Observatory was founded w 1894, 
by the late Porcival Lowell, who maintained 
and directed it during hia lifetime and endowed 
it by hw will, that it might permanently continue 
astronomical research and in particular that of the 
planets For nearly four decades now, it has been 
occupied with planetary investigations It is 
situated at Flagstaff, Arizona, because, of the 



numerous places he had tested, it was here that 
Lowell found the conditions best for planetary 
studies. The major instruments of the Observatory 
are. (1) 24-inch aperture Clark refractor of 32 feet 
focus, (2) 42-moh Clark reflecting telescope, (3) a new 
13-inch photographic telescope, (4) 15-inch Petit- 
didier reflector, and in addition several smaller 
instruments, together with a number of spectro¬ 
graphs, special cameras for photographing the 

* Tram » dfeooune entitled "FI*not Stodlw at tin Lowell Ob- 
iterator} , mrtnd at the Eoral IiutltuUon oo it 


M Slither 

planets, radiometric apparatus for use with the 
42-moh reflector, for measuring the heat of the 
planets, and such laboratory equipment as is 
needed in the work earned on 

During the first decade, the work at the Observa¬ 
tory was mainly visual observations of the planets, 
then it was extended to include their speotro- 
graphic study, and during the second decade 
diroot photography of the planets was added and 
has been continued since, giving a permanent 
record of them to the present tune. During the 
past decade, their heat measurement has also been 
made a regular part of the observational pro¬ 
gramme In short, whenever it has been possible 
to apply new moans, they havo been made use of 
in order that the planets be studied from every 
possible point of view 

During the early years of the Observatory, 
Ijowoll was able to observe Mercury and to con¬ 
firm Schiaparelli's conclusion that the planet 
constantly keeps its Bame face to the sun, as our 
moon does to the earth Thus its small mass and 
the intense lieatuig by the sun long since dissipated 
its atmosphere Venus proved more difficult, and 
with very faint surface markings, its length of 
day was left somewhat uncertain, while from all 
considerations it appeared that this planet also 
keeps the same face constantly toward the sun, 
for even the spectrograph showed no evidence of 
a day shorter than a few weeks. Spectral studies 
of Venus have failed to give any evidence of an 
earth-like atmosphere, no bands of oxygen or 
water being found, although it might have been 
exjiected that Venus would be tho planet most 
like the earth 

From this non-committal and veiled planet we 

K to the best observed of all. Mars, which has 
attracted wide interest Martian seasonal 
change shows itself clearly m the polar caps, 
which alternately increase and decrease, and m 
tho blue-green markings which darken in the 
growing season and pale again as winter 
approaches, the great ochreish expanses, changing 
little from winter to summer, exoept as influenced 
by light spots and clouds The shrinking of the 
polar cap with summer’s coming is to be seen in 
Fig 1, where are shown five photographs of the 
same face of the planet showing particularly the 
upj>er hemisphere, but made at Martian seasonal 
dates With the contraction of the cap the 
shaded areas darken and enlarge, as may readily 
be seen m the photographs 
Dark rifts appear m the melting oaps, always at 
precisely tho same time and the Bame places each 
Martian year, which clearly prove the caps to be 
deposits on the planet’s surface. Irregularities of 
the surface must cause this patchy melting of the 
caps to be repeated always with most punctual 
harmony to the Martian calendar. Such features 
of the melting oaps are to be seen in Fig 1. The 
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melting cap ia bordered by a dark oollar, and 
u more disposed to be regular m outline than 
the forming cap, which ia irregular in outline and 
indefinite, and to begin with is erratic storm clouds 
only. An autumn cap appears at the opposite 
side of the planet to the polar oap 
The behaviour of the caps means that Mars 
has an atmosphere, for that is the only vehicle 
whioh does such transportation of subetanoe 
Occasionally, when Mars is so placed that we look 
a little into its night sky, we see on it a bright 
streak of light due to a cloud high in its atmo¬ 
sphere, catching the sunlight, while the surface 
is dark beneath it Suoh allow us to measure 
their height above the Martian surfaoe, and a fine 


measurements made at Lowell Observatory by 
Coblentz and Lampland. 

While there is room for difference of opinion 
as to the interpretation of the canals of Man, 
their existence as true markings on the planet 
has been dearly established, for they have been 
photographed and have been seen by nearly all 
skilled observers who have observed the planet 
carefully with powerful instruments The Lick 
astronomers Schaeberle, Campbell and Mussey of 
the early observers, and Trumpler more reoently, 
all drew the canals Because changes take place 
in the planet’s features m quite short time intervals 
sometimes, observers may seem to disagree and 
yet both be right. 
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one in 1903 was fully 15 miles high, whereas 
clouds are rarely more than 5 miles above the 
earth Hence Mars must have quite a considerable 
atmosphere, and the spectrograph at Flagstaff 
showed it to contain water and oxygen, but no 
strange substanoes. Thus it closely resembles that 
of the earth, but is less dense, because the Martian 
surface gravity is only throe-eighths of ours 
There is, therefore, good proof that the polar caps 
of Mars are snow. Long ago someone suggested 
they might be frozen carbonic acid gas, but 
Faraday himself showed experimentally the con¬ 
ditions of pressure and temperature required to 
solidify this gas; conditions which wo are sure 
cannot prevail on Mars 

Lowell, some years ago, deduced the tempera¬ 
ture of Mara from a full evaluation of the factors 
involved, suoh as albedo, the behaviour of the 
caps, etc , and arrived at a value of 48° F. This 
has recently been confirmed by the radiometrio 


Lowell regarded the canals as strips of vegetation 
along artificially produced water courses, for they, 
like the larger blue-green areas, darken when the 
time comes for seasonal growth m vegetation , 
and this led to the belief that vegetable life, and 
henoo also probably animal life of some degree of 
intelligence, exist on Mars 
Jupiter has reoeived much study at the Lowell 
Observatory What we see on Jupiter are mostly 
atmospheric features, apparently nothing of a 
solid surface appearing Usually so muoh detail 
is present that the visual observer, owing to the 
planet’s rapid rotation, has difficulty in recording 
properly in drawings and notes all he is able to 
see under good observing conditions. In these 
circumstances the aid of photography haa been 
very important, and a photographic record of the 
planet, as oomplcte as possible, has been kept at 
Flagstaff since 1905. Fig. 2 indicates the nature 
of the Jupiter markings and gives some idea of 









their rapid and sometimes extensive changes, 
which give some hint of the very great activity 
present on the planet 

Spectrum analysu of the light of Jupiter has 
revealed a great number of dark bands m the red 
and infrp-red, due to the selective absorption of 
its atmosphere Most of these are yet unidentified, 
but ammonia is present, and possibly also methane 
gas. The most remarkable quality of the planet’s 
atmosphere is its rapidly increasing absorption 
into the longest wave-lengths, which must affect 
the radiation in a decided manner 
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and the other the rings themselves as seen dark 
against Saturn (Fig 3). 

Spectrum analysis of Saturn’s light Bhows 
much the same absorption bands as were found 
for Jupiter (except that those of ammonia are 
weaker m Saturn), so their atmospheres are much 
alike Tho rings show no atmosphere, but are 
meteoric The met that the cloud bolts of Saturn 
ore so much weaker than those of Jupiter is 
doubtless due to the former having a very great 
seasonal disturbance owing to its highly tipped 
axis This factor is practically absent from Jupiter, 
and so allows its clouds to form and con- 

- tinue strongly belted parallel to the equator, 

whereas for Saturn the soasonal disturbance 
tends to destroy such belts 

While UranuB and Neptune ore each more 
than sixty times the volume of the earth, 
their great distances, nineteen and thirty 
times our distance from the sun, give 
them only tmy discs even in tho largest 
telescopes, and markings on them are very 
difficult of observation Hence to get the 
rotation of Uranus the Bpectrograph was 
employed , it showed the planet’s day to 
be 10 7 hours, and the rotation to be m 
the direction in which the satellites revolve 
Tho spectrum analysis of these two 
planets has also taught us much as to 
their atmospheres They bear resemblance 
to those of Jupiter and Saturn, but show 
much more intense and numerous absorp¬ 
tion bands, the strongest of whioh are 
present m the two latter planets This 

_| atmospheric band system is much more 

intense in Neptune than m Uranus , in 
short, the bands increase from Jupiter to 
Uranus and again from the latter to 
Neptune, somewhat with the distance of 
tho planet from the sun 

Fig 4 shows the spectra of these four 
planets compared with that of the moon, 
and gives a good idea of the manner in 
which tho absorption bands increase from 
Jupiter to Neptune It w of interest to 
note that the ammonia band clearly 
evident in Jupiter, a little way to the left 
of C, is weak m Saturn, Uranus and also 
in Neptune 


Fra 3 Photographs of Situra 

Saturn has been regularly observed at Flagstaff, 
visually, photographically, and speetrographically 
Lowell studied theoretically tho planet’s law of 
mass distribution, the polar flattening and relation 
of satellites to divisions in the ring system, leading 
to new results Photographs of the planet and 
rings m light of different colours show some sur¬ 
prising changes, sometimes from year to year. It 
waatfound m 1921, when the earth and sun were 
very near the plane of Saturn’s rings, that, con¬ 
trary to previous belief, the rings could always be 
seen, and that the rings caused two dark lines 
across Saturn’s ball, one the shadow of the rings 


This study of the planets at the Lowell 
Observatory, m addition to many results not 
given here relative to the several planets, has much 
emphasised the differences of the two mam groups 
of planets • Earth, Venus, Mercury and Mare, and 
the giant group—Jupiter, Saturn, Uranus and 
Neptune The first group are comparable with the 
earth in size, in density, in energy they receive from 
the sun and in atmospheres, bo far as they show any 
at all The other group are much larger bodies, 
but of much lower densities, and have a very 
different type of atmosphere, while the solar 
energy they receive is much leas than the earth’s 
share—ranging from 1/26 for Jupiter to 1/900 for 
Neptune. But these studies indicate that these 
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planet* may be much more effectively utilising I important break between the two group* 
this small energy gift from the sun than does the planets between Mars and Jupiter, and emphi 


nearer group of planets, for their atmospheres, 
as their spectra show, are as blankets retaining 


the need of its further study, and perhaps from 
I theoretical grounds as well, for when we know 



energy of the longer heat-waves, and may let little what has happened to produce the asteroids and 

or none pass out m the heat spectrum available cause this vast change in the planetary bodies, 

to observers on tho earth we Bhall better understand tho past of the solar 

These studies further direct attention to that system 


Scientific Centenaries in 1934 
By Eng -Capt Edgar C. Smith, obd.bi 


T HE records of the past year contain accounts 
of many commemorations of the centenaries 
of notable men such as Wren, PepyB, Priestley and 
Trevithick. In some instances the oelebrationa 
included the arrangement of interesting exhibi¬ 
tions, the delivery of lectures and the erection of 
memorials, but in every case they reminded the 
world of its benefactors and brought to light 
new information regarding the lives and work of 
those commemorated If the sole value of the 
practice of commemorating centenaries were that 
it reminded us of great achievements it would be 
justified, for most men are like Emerson who said * 
“I cannot oven hear of personal vigour of any 
1 bind, great power of performance, without fresh 
' resolution.” Then, too, we are all debtors of tho 
dead, appropriating from their labours what is 
pure gram, rejecting what has proved to be chaff 
■ and utilising their discoveries and inventions for 
furthering our immediate ends 
I In looking forward onoe again, it will be found 
that the centenaries falling within 1934 recall 
names worthy in every way to be placed beside 
those brought to mind during the past year. In 
their own time, and m their particular spheres of 
activity, few men held higher positions among 
their fellows than Mendelfen, Langley, Weismann,, 
and Haeckel, who were all bom a century ago, or 
i Jacquard and Telford, who died in 1834. But they 


only built on the work of their predecessors, and 
in commencing a short review of the scientific 
centenaries of 1934, it is of interest to go back to 
the revival of learning and the days of the 
Reformation. The outstanding figure in the 
science of those days was Copernicus (1473-1543), 
one of whose contemporaries was Otto Brunfels, 
who died on Novembor 23, 1534, four centuries 
ago The son of a German cooper, Brunfels was 
m turn a Carthusian monk, a Lutheran preacher, 
a schoolmaster at Strasbourg and a doctor in 
Berne His study of horbs caused him to be 
called a revivor of botany and his name was 
afterwards given to a genus of plants by Plumier. 
The year of Brunfels’s death saw the birth oi 
another German botanist, Joachim Cameranus 
(1534-98), son of the learned scholar who re¬ 
formed the University of Leipzig The pupil oi 
Melancthon, Cameranus reoeived the degree oi 
M D at Bologna m 1562, then settled in Nuremberg 
and there formed one of the earliest botanical 
gardens. A French botanist of a hundred years 
later was DomrDodart (1634-1707), physioian to 
Louis XIV, a member of the Pans Academy of 
Soienoes and one of the oompilers of the 
“M&noires pour s6rvir & l’histoire dee plantea” 
published in 1676. 

It was but natural that the early botanists 
should be recruited from the ranks of the 
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physician*, from which came also some of the early 
chemists Among the medical men of the seven¬ 
teenth and eighteenth century whoso names are 
indelibly in sen bod on the roll of scientific worthies 
is Georg Ernst Stahl, the bicentenary of whose 
death occurs on May 14 In 1693, at the age of 
thirty-three years, he was appointed professor of 
medicine, anatomy and chemistry in the newly 
established University of Halle and in 1698 ho 
enunciated the famous phlogiston theory which, 
embraced in Germany, spread to Sweden, Franco 
and England and continued an orthodox article 
of faith until overthrown by the experiments of 
Lavoisier In 1716 Stahl removed to Berlin as 
physician to the King of Prussia, Frederick 
William I (1688-1740), and there he died Two 
less famous men who died in 1734 were the French 
mathematicians Thomas Fantet de Lagny (1660- 
1734), a foreign member of the Royal Society and 
for many years royal hydrographer at Roeheloit, 
and Peter Polinierc (1071-1734), who it is stated 
was the first person appointed to deliver lectures 
on experimental philosophy in the University ot 
Pans 

The year 1734 also saw the birth of many 
individuals who ac hieved distinction in science and 
engmeenng These included Edward Waring 
(1734-98), FRS, for thirty-eight years Lucasian 
professor of mathematics at Cambridge, whoso 
“profound researches were not,” it was said, 
“adapted to any form ol communication by 
lectures” , Wolfgang, Baron do Kempelen (1734-- 
1804), the Hunganan statesman and mechanician, 
who devised an automatic chess player, which was 
exhibited m London, and a process ot printing 
books for the blind m embossed type , the French 
agriculturist FranciH Rosier (1734-1793), who in 
1771 founded the Journal de Phynque el d’Hvsloxre 
Naturelle , Thomas Henry (1734-1816), FRS, 
the chemist, who was first secretary, and later on 
president of the Manchester Literary and Philo¬ 
sophical Society, and Robert Mylne (1734-1811) 
the engineer and architect who is buned in St 
Paul’s Cathedral close to Wren Mylne dosigned 
the Gloucester and Berkeley Canal, the Eau 
Brink Cut at Lynn and the first Blackfnars 
Bridge, the third bridge to span the Thames at 
London. For a very long period Mylne was the 
surveyor of St Paul’s 

Turning to the deaths and births of just a 
hundred years ago, the list, without being exhaust¬ 
ive, contains many familiar names In 1834 died 
Jean Nicholas Peter Hachette (1769-1834), a pro¬ 
fessor at the Ecole Polytcchmquo, whose develop¬ 
ment of the descriptive geometry of his colleague, 
Mongc, proved of great value to the constructors 
of machinery in France , the German astronomer 
Karl Ludwig Harding (1776-1834), who m 1804 
discovered Juno, the third asteroid, and the Swiss 
physicist Charles Gaspard do la Rive (1770-1834), 
who like his son Auguste de la Rive was a friend 
of Faraday On February 20, 1834, Alois Sene¬ 
felder (1771-1834), the uiventor of lithography, 
died in Munich; on August 7 Joseph Mane 
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Jacquard (1752-1834), the inventor of the loom for 
figure weaving, died near Lyons; on August 19 
General Henri Joseph Paixhans (1783-1834), a 
pioneer in the improvement of artillery, passed 
away at Metz, and on September 2, Thomas 
Telford (1757-1834), the great civil engineer, died 
m Westminster Telford’s roads, canals, bndges 
and docks are to be found m many parts of Great 
Bntain After the death of Rennie he was the 
recognised head of the onginoenng profession, and 
in 1820 ho was elected the first president of 
the Institution of Civil Engineers, a position 
he held until his death He was buned m 
the nave of Westminster Abbey and & statue 
of him is to be seen there in St Andrew’s 
Chapel 

So far, all those mentioned have belonged to 
the western nations of Europe, but of men of science 
horn in 1834 the list may well begin with the 
names of Langley, Young and Powell, of the 
United States Samuel Pierpont Langley (1834- 
1900) will always be remembered for hiH important 
theoretical and practical investigations on aero¬ 
nautics, but he was also distinguished as a phy¬ 
sicist and astronomer, and for many years was 
secretary of the Smithsonian Institution His 
contemporary, Charles Augustus Young (1834- 
1908), of Pnnceton University, was also an 
eminent astronomer, while Major John Wesley 
Powell (1834-1902) was, from 1879 until 1902, 
Director of tho United States Bureau of Ethnology 
and from 1881 until 1894 Director of tho United 
States Geological Survey < 

These three eminent men were bom m the 
eastern States of America , the birth of tho great 
Russian chemist, Dmitn Ivanowitsch Mendel6eff 
(1834-1907), carries us to tho plains of Siberia, to 
Tobolsk, where his father was a schoolmaster. 
Mendel6eff was bom on January 27 (os) or 
February 8(»s) and died m 1907 on January 20 
(o s ) or February 2 (n a ) His life and work were 
tho subject of a memorial locture delivered to tho 
Chemical Society m 1909 by Sir William Tddon 
Two of Mendclfeff’s contemporaries, bom m 
Germany and famous as chemists, were Carl 
Schorlemmer (1834-92) and Hermann Johann 
Philipp Sprengel (1834-1900) both of whom, how¬ 
ever, spent the greater part of their lives in 
England, Schorlemmer being tho colleague of 
Roscoe at Owens College, Manchester Sprengel 
was famous for his invention of the improved 
mercury air pump and for his work on explosives. 
Another German man of science bom in 1834 was 
Philipp Reis (1834-74) a pioneer of the telephone 
whose apparatus was used so early as 1866 by 
D E Hughes when leoturing before the Emperor 
of Russia, Alexander II 

Leaving the ranks of tho workers m physical 
science for those of the inventors and engineers, 
mention may be made of Daimler, Wedding, 
Preece, Woodbury, Vavasseur and Perkins, who 
were ail bom m 1834. Loftus Perkins (1834-91), 
the grandson of Jacob Perkins, was a pioneer in 
the use of high-pressure steam at sea, and in 1880 
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built the yacht Anthracite, which crossed the 
Atlantic uung steam at 350 lb per sq m ; Joseph 
Vavasseur (1834-1908) is remembered for ins 
improved method of controlling the recoil of large 
guns, while Walter Bentley Woodbury (1834-85) 
was the inventor of Woodburytype and other 
developments in photography Sir William Preeoe 
(1834-1913) was widely known as a distinguished 
electrical engineer , Gustav Hermann Wedding 
(1834-1908) was both an honorary member and 
Bessemer medallist of the Iron and Steel Institute ; 
while Gottlieb Daimlor (1834-1900) will always be 
remembered as the colleague of Langen, Otto and 
Maybach, and as the first to construct a high¬ 


speed internal oombustion engine suitable for rood 
vehicles 

In conclusion, passing roferenoe may be made 
to the approaching centenaries of the birth of Sir 
John Lubbock, first Lord Avebury (1834-1913) 
which falls on April 30, 1834, whose writings on 
primitive man and on bees and ants delighted a 
targe circle of readers , of August Weismann 
(1834-1914) the German biologist, bom on Janu¬ 
ary 17, 1834, who was the first to think out a 
coherent thoory of heredity, and of Ernst Heinrich 
Haeckel (1834-1919), born on February 16, 1834, 
who has been spoken ot as “probably the most 
influential advocate of Darwinism” 


Experiments in 

I T has lecently been reported in the daily Press 
that an attempt is shortly to be mode by 
balloon asoent to reach higher altitudes than 
61,000 ft (pressure 50 mm ) claimed to have 
been reached by Prokofiev and his companions m 
the USSR balloon It is to be recalled that 
observations were made by Regcncr in 1932 using 
self-registering apparatus attached to rublier 
balloons up to a pressure of 22 mm It was reported 
that the American balloouists Settle and Fordney 
reached a pressure last autumn of about 64 mm , 
whilst the minimum pressure from the records of 
the Belgian flights of Cosy ns, Kipfer and Piccard 
was 73 mm 

The new attempt represents a departure from 
the previous methods m that the observers arc to 
travel in an open basket but will themselves be 
completely scaled in flexible rubber suits To 
prevent those from ballooning at low external 
pressure the suits, adequately supported, will bo 
exhausted down to the minimum that a man can 
withstand with oomfort if he bo supplied with 
sufficient oxygen The advantages claimed are 
that the great saving m weight by the absence of 
the heavy gondola of the previous flights will 
enable the observers to roach greater heights The 
apparatus has already been tested with safety up 
to an external pressure supposed to correspond to 
a height of 90,000 ft —roughly that attained by 
Rcgener’s balloons These preparatory ground 
experiments are being conducted by an American, 
Mr M E Ridge, with the advice of Dr J S 
Haldane, at the works of Messrs Siebe, Gorman 
and Co Ltd at Lambeth, London It is assumed 
that tho ballooning of the suit at the greatest 
height attainable will not incommode the occupant 
even though he himself is under a very much 
reduced pressure The observer will bo enabled to 
move about freely and make meteorological and 
othor observations with instruments in contact 
with the atmosphere 

It is true that from the point of view of record 
breaking, this saving in weight is an important 
feature, for it was made clear by Dr. M Cosyns, 
when lecturing in En gland a short time ago, that 
the only practical limits imposed turned on the 


the Stratosphere 

very awkward elongated cigar shape of an ex¬ 
tremely large envelope whon filled with hydrogen 
only to a small fraction—one fifth or one tenth— 
of its capacity on the ground The whole risk liea 
with the possible entangling ot the practically 
parallel ropes supporting tho gondola When onoo 
off the ground the mishap cannot be rectified So 
great was the risk that, in tho last Belgian asoent, 
the balloon was purposely filled with twice as 
much hydrogen as was required in order to keep 
the ropes apart, the Riirplus being discharged en 
route 

Tummg now to the instrumental observations, 
it must bo remarked at the outset that the values 
of J, the rate of production of ions per cubic 
centimetre by the cosmic rays, obtained by tho 
Belgian observers, lie within the limits of those of 
Regoner anti agree well with them Those of the 
stratostat USSR are said to agroo slightly better 
with the Belgian than with Rogener’s results 
Other interesting experimental results from the 
Russian source are that tho composition of tho 
air is the same at the lowest pressure reached as 
on the ground, the relative humidity fell from 
92 per cent on the ground to 42 per rent on the 
borders of the stratosphere and that, contrary to 
expectations, gradients of temperature over a few 
degrees were experienced within the stratosphere 
It is noticeable, however, that previous observers 
have attempted rather too much on each flight, 
but commenting on tho new departure and its 
relation to previous methods, the barotbormo- 
graph looks after itself, as does the recording 
electrometer for obtaining the potential gradient. 
Perhaps a small advantage would bo obtained 
here in manipulating the leads strung out from 
tho cor. Tho Kolhorster ionisation chamber 
failed to work on the Belgian flight due to 
the deposition of body moisture on the insula¬ 
tions, but the advantages of exposing the battery, 
insulators, electrometers, etc , to the rigorous con¬ 
ditions of the stratosphere are doubtful. Spectro¬ 
meters for recording the sun and sky. light, 
pyrheliometer for determining the solar constant, 
air samplers and camera can all be worked m tits 
open. Eyes and eon roust unfortunately always 
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be enclosed. The deep purple of the sky noticed 
by both the Belgian and the Russian observers 
must always be seen through glass 
Of all the observations likely to be made, the 
greatest promise oomes from the projected Wilson 
chamber experiments by Dr. Cosyns that were 
mentioned in Nature of November 25, p 812 
The need for a further examination of cosmic 
rays w urgent, for their origin remains unknown 
The interesting effect accentuated in the Belgian 
flights was the difference in the behaviour of 
the ionisation chamber and the Geiger counter 
as standardised on the ground with 7 -rays 
from radium and used in the upper atmosphere 
The relative indications of the counter increase 
at a greater rate than those of the ionisation 
chamber, and in the highest altitudes reached, 
the activity of one has become thneo that of the 
other The greater attenuation of tho 10 ns along 
the track of the cosmic ray than along that of tho 
standardising p-ray acoounta for the comparative 
falling off of the indications of the ionisation 
chamber, whilst the counter goes on no matter 
how small the disturbance This result, however, 
is deceptive, for as the ground experiments of 
Blackett and Occhialim have abundantly Hhown, 
only a very inadequate part of the life-history of 
a cosmic ray may be obtained from tho study of 


a localised portion of the trade of one of the 
secondary partides The intrinsic ionisation per 
oentimetre along the track with its secondaries and 
tertianos may be just as high as along that of a 
p-ray It is well known that, of all the instruments, 
the Wilson chamber set for photographing P-rays 
and coemio rays is most deboately poised. Small 
variations in temperature conditions and expansion 
ratio with water or alcohol vapour as indicator 
upset the observations Suoh an instrument, if it is 
ever constructed for the purpose, must be used in a 
closed gondola, on account of its heavy coils for 
obtaining the requisite magnetic field and extra large 
chamber for taking m as much as possible of these 
simultaneous happenings, the non-iomsing links, 
the tracks radiating forwards from diffuse centres 
consisting of neutral partides and positive and 
negative electrons and the localised heavy bursts 
of ionisation supposed to bo associated with the 
complete destruction of a chance heavy molecule 
Apart from the investigations m pure science 
for which such heroic efforts have recently been 
made and are likely to be made in the future, the 
reported change in tactics has reopened the 
question of the feasibibty of employing suoh a 
flying suit in an open aeroplane flying the strato¬ 
sphere It is claimed that the control will be easier 
than from a completely sealed cockpit. 


Obituary 

Mr H R A Mallock, frs 


W HEN Mr. Henry Reginald Armilph Mallock died 
on Juno 20,1933, we endeavoured to find par¬ 
ticulars of his earner upon which a suitable obituary 
notice could bo based, but were unsuccessful He 
was an esteemed contributor to our correspondence 
columns, yet, on account of his dislike for publicity, 
few personal details were known concerning him, 
and no one felt able, therefore, to ileal adequately 
with bis life and work Dr f! V Boya has, 
however, since contributed to the Proceedings of the 
Royal Society an appreciutivo account of Mallock’s 
upbringing and some of the products of his fertile 
brain and mechanical ingenuity We give below 
an abridgement of this obituary notice and are 
glad thus to be able to place on record a tribute 
to a great physicist and engineer 


Arnulph Mallock, tho youngest son of the Rev. 
William Mallock, was bom at Chcnton Bishop, 
on March 12, 1851 After leaving school he 
entered St Edmund’s Hall, Oxford, and when he 
left Oxford he assisted his uncle, Mr W Froudo, 
of Chelston Cross. Torquay, m working out the 
beautiful gear of the original ship model 
. In 1876 Mallock wont as assistant to the 
late Lord Rayleigh. He had some doubt whether 
his mechanical skill would be sufficient to enable him 
to meet Lord Rayleigh’s requirements It would 
seem that his misgivings were unnecessary for two 
reasons. He was in fact an accomplished mechanic, 
capable of the finest instrument construction if he 


had suitable tools, and Lord Rayleigh was such 
a genius m devising means almost absurdly simple 
for conducting experiments of tho most crucial 
character The time spent under that benign 
influence must perhaps have been the most precious 
of all in encouraging Mallock, if indeed he needed 
encouragement, in confidence m first principles 
where difficult problems were to bo met 

Mallock was fortunate m having lived among 
a group of brilliant men in tho engineering world 
—Brunei, Froudo, Tower, of sphenoal engrno 
fame, Baker, Metford and others—and with his 
very great mechanical skill and considerable 
mathematical ability and ingenuity, was ready to 
attack and solve problems as they arose 

Perhaps the class of expenment for whioh 
Mallock showed especial genius was any m whioh 
the smallest movements, tremors, bendings or 
stretchings had to be determined He designed 
and either made himself or designed and super¬ 
intended the construction, by the firms of 
Troughton and Sims or Adie in particular, of the 
beautiful instruments with which he examined 
tremors duo to tho underground railway, disturb¬ 
ances of St Paul’s Cathedral, problems oonneoted 
with tho Forth and Tower Bridges and many 
more As a civilian member of the Ordnance 
Committee he wrestled with many of the problems 
of ballistics 

Mallock was also interested in many problems 
in optics, and in particular he was nkillad in dis¬ 
section under the microscope and wrote many 




papers on the eyes of insect* and the eyes of 
spiders. For his microscopical mountings Mallook 
made use of Styrax, on which he contributed two 
letters to Natubh in 1024. His optical interests 
naturally drew him to experiment, as so many 
have done, with the brilliant colours of butterflies’ 
wings and the metallic hues of beetles. 

So long ago as 1874 Mallook notioed a oolour 
henomenon not very conspicuous, but ready to 
and for almost everyone As is well known, two 
sheets of wire gauze or perforated zinc laid one j 
over the other give rise to patterns of the watered 
silk type but without colour. If, however, only 
ono pieoe of fairly fine gauze be used and the other 
is the reflection m an ordinary looking-glass on 
which it is laid, the patterns are seen as before, but 
now they are coloured mainly with tempered steel 
colours The simple explanation is given in the 
Proceedings of the Royal Society in 1918, and it 
is followed by a note on the colours of tempered 
steel 

Mallook was associated with Mr Metford in the 
design of rifle bullets and in ascertaining their 
trajectories He also earned out experiments on 
the extreme range of nflo bullets with Lord 
Cottesloo An interesting example of his ingenuity 
and painstaking research is to be found m his 
apparatus for measunng the growth of trees. For 
this purpose ho adopted an instrument which he 
had formerly used for observing changes m the 
dimensions of oracks on St Paul’s and other 
buildings Another of his enterprises was the 
design and construction with his own hands of 
a machine for ruling diffraction gratings This 
machine is now at the National Physical Labora¬ 
tory 

These notes refer to a few only of Mallook’s 


contributions to physical science out of a great 
number Fifty-six of his papers appeared in the 
Proceedings of the Royal Society and eighty-nine 
contributions from him wore published in Natubx. 

In 1904 Amulph Mallook married Helena Maria 
Caroline Finlay, of Castle Toward, Argyllshire. 
In his last years with rapidly increasing blindness 
her devotion did muoh to alleviate his distress, 
for his mmd and interests remained acute but 
first his belovod microscope and gradually all 
print ceased to be available to him. 

Wx regret to announce the following deaths : 

Dr Howard Ayers, president of the University 
of Cincinnati from 1899 until 1904, formerly 
professor of biology in the University of Missouri, 
on October 17, aged seventy-two yeiu-s. 

Prof Erwin Baur, director of the Kaiser Wilhelm 
Institut fiir Zuchtungsforchung, Berlin, on Decem¬ 
ber 2, aged fifty-eight years 

Prof Edwin 8. Crawley, ementus professor of 
mathematics m the University of Pennsylvania, 
known for his work on the geometry of curves, 
on October 18, aged seventy-one years. 

Mr Edward Evans, formerly in charge of the 
science classes at Burnley Municipal College, 
author of “Botany for Beginners”, on December 
23, aged seventy-eight years 

Prof J Cossar Ewart, F R 8 , formerly rogiua 
professor of natural history in the University of 
Edinburgh, a pioneer in animal breeding research, 
on December 31, aged eighty-two years. 

Prof T Swale Vincent, formerly professor of 
physiology, University of London, an authority 
on the ductless glands, on December 31, aged 
sixty-five years 


News and Views 


New Year Honours 

Thk New Year Honours List includes the following 
names of scientific workers and others associated 
with scientific work • K C V O.: Sir Richard 
Glazebrook, ohairman of the Aeronautical Research 
Committee, 1908-33 Knights Dr 8 C. Cockerell, 
director of the Fitzwilham Museum, Cambridge; 
Mr. G. Evans, principal of the Imperial College of 
Tropical Agriculture, Tnnidad; Dr. Kenneth Lee, 
chairman of the Industrial Grants Committee, Depart¬ 
ment of Scientific and Industrial Research ; Col. C. E 
Merrett, president and trustee of the Royal Agri¬ 
cultural Society, State of Viotoria; Prof. Robert 
Muir, professor of pathology, University of Glasgow ; 
Dr C. T. Hagborg Wright, secretary and librarian 
of the London Library. OJS.I • Brigadier R H. 
Thomas, lately Surveyor-General of India. O M.O. • 
Prof. R. E. Alexander, direotor of Canterbury 
Agricultural College, Lincoln, near Christchurch, 
New Zealand; Mr. A. Holm, lately director of agri¬ 
culture, Kenya. CJ.E .: Lueut.-Col. A. D. Stewart, 
director of the All-India Institute of Hygiene 
and Public Health, Calcutta; Lieut-Col. Ram 


Nath Chopra, profossor of pharmacology. School of 
Tropical Medicine and Hygieno, Calcutta O B.E : 
Mr. J. S Buchanan, deputy director of technical 
development, Air Ministry, Mr. R G Hatton, 
director of the Horticultural Research Station, East 
Mailing, Kent O B E Mr O. H J Adlam, senior 
science master, City of London School, Mr. M. C. C. 
Bonington, lately divunonal forest officer and forest 
development officer, Andamans, Mr. C Coles, 
principal of Cardiff Technical College; Mr. D. 
Mackay, for servioo m oonnexion with scientific 
exploration and survey m the interior of Australia; 
Prof. W. Makower, professor of soienoe. Royal 
Military Academy; Dr. P. D Straohan, superin¬ 
tendent, Leper Settlement, Botsabelo, Basutoland; 
Mr. H B. Thomas, deputy director of surveys, 
Uganda Protectorate ; Mr. A. H. Unwin, conservator 
of forests, Cyprus. MR.E .. Mr. A. 8. Buckhunst, 
assistant m the Plant Pathological Laboratory, Har- 
penden; Mr. B. J. Hartley, distnot agricultural officer, 
Tanganyika Territory; Mr. C. A. Pinto, curator in 
the Zoological Gardens, Lahore, Punjab; Mr. M. J. S. 
Rosair, extra assistant conservator of forests, Burma. 
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Science News a Century Ago 

Whin we were arranging for the publication 
during 1934 of notes on topics anil events of scientific 
interest week by week a century ago, and of industrial 
changes or incidents in publio affairs having contacts 
with scionoe, we invited several contributors faimliai 
with particular fields to send us occasional notes for 
thiH new “Calendar” of past occurrences One of those 
contributors, who has sjtocial knowledge of social 
and political subjects, has carried his mind back to 
the beg tuning of the year 1834, and has sent us what 
might have been editorial comments upon some 
matters then under discussion The (olumns of 
“Science News a Century Ago", which we projxwo 
to publish throughout tho year, will not usually be of 
the nature of comments but rather selected notes from 
jiapers or other publications during 1834 There is, 
however, so much of interest in our correspondent’s 
retrospective remarks on the first day of that year 
tliat we have no hesitation in reproducing thorn 
below The notes accurately represent tho otmospheio 
at the time, and they remind us, among other tlungs, 
that the United Mates hail its gold problem then as 
now, and also that Empire communication as we 
know it to day had no existence then 
January i, 1834 

“It is nutiiral on New Year’s day to look both 
backward and forwaid—to take stock, anti ovon to 
speculate as to the future This coming ycai will 
bnng tho commencement of the fifth year of the 
roign of His Gracious Majesty King Willuun IV , 
and it finds that eminent Whig, Kail Grey, who 
some two years ago piloltsl the Reform Bill to the 
Statute Book, still m tho suddle os Prime Minister 
Perhaps tho most notable piece of legislation during 
the year which has just clos««d was the enactment 
of the abolition of slavery in Great Butain and its 
Colonics, despite tho opposition of that using hope 
of the younger Tories, Mr William Ewart Gladstone, 
MP for Newark Probably a (entuiy hence this 
measure will ho regarded os one at the 1 widest and 
moat enlightened effoits of the Reformed Parliament, 
ua well as onn of its 0111 lies! Who can tell T” 

"Looking abroad, wo cannot fail to be interested 
in what goon on in the United States of America 
Thoir rt'Cent severance I10111 tho British sovereignty, 
and their close tins of consanguinity, militate against 
indifference to their welfare in this country Like 
most young communities, they have thoir own 
troubles to face , ..nd, economically, tho welfare of 
the whole world lias been adversely ufleoted by tho 
prolonged Napoleonic wars Wo find the jnnch boro, 
even yet, most acutely, but our economic fabric is 
more firmly established than thoirs. It is an object- 
lemon in the far-reaching effects of these factors that 
this overseas community, situated so far from tho 
seat of the Napoleonic conflagration, is nevertheless 
so seriously affected American citizens continuo to 
be agitated by the contest which began last year as 
to the legality of the oonduct of their President in 
withdrawing the publio deposits from tho National 
Bank. Meanwhile, the importation of gold into tho 
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States lias assumed unprecedented proportions 
a moo January, 1833 Somo there are who attribute 
all these happenings to a republican form of govern¬ 
ment , but that is probably too sweeping a generalisa¬ 
tion Tho States arc young, vigorous, and are as 
yet devclopod to nothing like thoir full extent On 
the other hand, many believe that they have bofore 
them a futuro tho bnlhanoe of whioh has never been 
matched m the Old World Time alone can show. 
Anyway, these happcnmgB are of absorbing interest, 
and make us increasingly impatient for the arrival 
of each sailing packet with mails In some quarters 
this impatience takes the form of suggesting that 
matters would bo improved if the new motive agent 
—tho steam engine-could be brought to such a 
state of perfection an to replace sailing ships by 
steam ships but that day is not yet, and tho 
Atlantic is a turbulent pieco of water to bn con¬ 
quered by no now an invention ” 

Centenary of Philipp Reis, 1834-1874 

On January’ 7 occurs tho centenary of the birth of 
the Gorman physicist, Johann Philipp Reis, one of 
tho earliest pioneers of tho telephone Row was bom 
in Gelnhausen, and died at Friedriolwdorf near 
Horn burg on January 14, 1874 at the early age of 
foity years Left an orphan, ho had to struggle 
against many difiicultios and it was while an ap¬ 
prentice to a painter that he laid the foundation of 
his knowledge of chemistry and physics Eventually 
he was offered a post as a teacher at tho Institut 
Gamier in Knedrichsdorf, which he had attended as 
a boy. Tt was in his own pnvato workroom that ho 
made tho apparatus which ha called tho “Tolophon". 
Hw work was based on tho true theory of telephony, 
and he probably designed ten distmot forms of 
transmitter and four forms of receiver On October 
26, 1861, he exhibited his apparatus before the 
Physical Society of Frankfort-on Main and a year or 
two later lectured on it at Giesson His apparatus 
was also placed on the maikot, and when D E. 
Hughes went to Russia in 1888 in connexion with 
his printing telegraph, ho took one of Row’s telephones 
with him and exhibited it to tile Emperor Alexander 
II at Ciarsko Zelo. Blit in spite of the correctness of 
his views and his ingenuity, Rois failed to impress 
others of the value of his invention Towards the 
ond of tho ’sixties he was attacked by consumption 
and this led to hw early death Ho passed away 
entirely unnoticed, but after the telephone came into 
common use his country at temp tod to make some 
amends for the neglect ho had suffered, and the 
Government erected a monument over his grove in 
tho oemotcry at Friednchsdorf Hw biography waa 
written in 1883 by Silvan us Thompson, and on 
January 7, 1884 tho Electrotoehnisohe Gesellsohaft 
of Frankfort held a special mooting followed by a 
banquet to commemorate the fiftieth anniversary of 
hw birth. 

Science and Piychical Research 
It was suggested in a leading article in Natubjb of 
December 23, that investigations in the field of 
abnormal psychology, and the alleged physical 
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phenomena said to aooompany particular states of 
mental dissociation, might appropriately bo token 
up by a department of a university or other respon¬ 
sible scientific institution as subjects of post-graduate 
research. Since then we have received a circular 
relating to the formation of a body with the title of 
the International Institute for Psychical Rosoarch, 
“for the furtherance of knowledge in regard to 
psychic phenomena” Tho president is Prof Elliot 
Smith, and two of the vice-presidents are Prof 
Julian Huxloy and Prof E W MacBride The 
chairman of the executive committee w Mr J Arthur 
Findlay, a well-known business man in (Glasgow, 
whose book “On the Edge of the Ethenc”, published 
last year, described a senes of sittings with a Scottish 
"direct voice” medium Judging from this book, 
Mr Findlay has little conception of the cuticol 
attitudo of science towards tho evidence which he 
presents and the explanations he gives of the phe¬ 
nomena he describes In tho words of our reviewer 
of his book “But from reading Mr Findlay’s 
records the scientific method might be thought not 
to oxist Ho soems to liavo no appreciation ot tho 
implications underlying many of his remarks , no 
desire to Bee tho phenomena described in accurate 
and scientific terminology ” 

Perhaps the men of science who have become office 
liearers in tho new organisation will be able to sco 
that whatever Investigations are undertaken am 
more in accord with what science demands than arc 
those tho explanations of which are accepted by 
Mr Findlay In any event, wo need scarcely say 
that we do not regard the new body as satisfying 
the conditions of psychical n'search in a university 
or similar institution referred to in the leading article 
m our issue of December 23 Its aims and intentions 
do not seem to ua to differ essentially from those of 
tho Society for Psychical Research or from Mr 
Harry Price’s National Laboratory for Psychical 
Research 

The Sea-Fish Commission 

In accordance with the provisions of dec turn 5 of 
the Sea-Fishing Industry Act, 1033, the Secretary of 
State for Home Affairs, tho Secretary of State for 
Scotland, and tho Minister of Agiiculture and 
Fisheries, have appointed a Sea-Fish Commission 
consisting of tho following Sir Andrew R Duncan 
(chairman), Viscount Wolmer, M P , Mr Francis 
Beattie, Mr Edwin Fisher, and Mr Lawrence Neal 
We note with regret that no man of science has 
found a place on this Commission, notwithstanding 
that some of its functions make scientific knowledge 
desirable—particularly piaoicultural knowledge .To 
emphasise this desirability, it may bo mentioned 
that the functions of the Committee will mcludo tho 
investigation of matters relating to the storage and 
treatment of fish after landing , and it is also inevit¬ 
able that pre-landing problems will call for investi¬ 
gation, It is most disappointing that the tendency 
to ignore scientific workers in the personnel of various 
kinds of commissions and oommitteos should still 
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persist, it is the more difficult to understand when we 
remember that some members of the Cabinet have 
hitherto shown themselves to be scientifically 
minded 

“Codex Smaiticus" 

An appeal to tho public for tho amount nocessary 
to acquire the “Codex Smaiticus” for tho British 
Museum could not fail to meet with a generous 
response, especially when backed by the offer of the 
Oovemmont to provide an amount equal to that 
raised by public subscription up to a limit of £50,000 
Thu uniquo place of the Bible in English life and 
literature renders it peculiarly appropriate that of 
the two oldest and most valuable sources of the Qreek 
text, the "Smaiticus” and tho “Vatioanus”, ono 
should find an abiding resting place beside the latei 
“Aloxancirmus" in the British Musoum, while the 
other lies in Rome Tho price to he paid to Russia 
is undoubtedly large, oven though tho mothod of 
payment will lighten the burden , but it cannot be 
held too high for the enhanced prestige whioh it will 
confer on Britain's greatest national museum and 
the increased opportunities it will afford British 
scholarship in biblical studios, which already stands 
high The crowds which throngod tho British Museum 
in tho days following the Christmas holidays, for a 
brief glimpse of the manuscript—by tht» end of the 
week there had been 20,000 visitors—and tho readi¬ 
ness with which small subscriptions poured in, were 
an eloquent testimony of tho oxtont to which the 
imagination of tho public outside scholastic and 
learned circles had boon touched by tho intorost of 
this document of almost uniquo importance in tho 
history of civilisation 

Archaeological Exhibitions at the British Museum 

Two loan exhibitions wore opened on January 4 
in the Dopaitmont of British and Modioval Antiqui¬ 
ties, British Museum, at tho head of tho main stair¬ 
case, containing respectively pro-Crag flints from 
Suffolk and pilmohths from the Raised Beach and 
Coombn Rock of Sussex Mr Reul Moir’s exhibit is 
intondod to show at least four periods, indicated by 
different patmations, for tho rostro-cunnatos and 
other typos from the Bone-bod at the base of the 
Crag , and one example in particular, which has a 
sandy doposit adhering, w held to prove its flaking 
prior to the Diestian deposits of tho Lower Pliocene. 
Excavations by Mr. ,T B. Calkin at Slindon Park, 
between Cbichoster and Arundel, have produced a 
scries of worked flints which can be dated goologioally, 
ns some (mostly rolled) were found in the upper level 
of tho Raised Beach there (surface level 130 ft 0 D.), 
others on tho top of the Beach and in the lower part 
of the Coombo Rook above it Sufficient specimens 
have been found to prove tliat the Raised Beach 
dates from late St. Aobeul times, and the Coombe 
Rook covered a Levallois working-floor as at North- 
fleet The Raised Beach a little south, at a height 
of 80-90 ft. OD, has not produced enough to 
establish its identity. 
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Archeological Exploration m Penu 

Much as it may bo regretted that the British School 
of Archeology m Iraq (Gertrude Boll Memorial), 
m accordance with the decision announced at tho 
end of lost season, will not itself bo responsible for 
expeditions of ardueological exploration m its spocial 
province, pending more satisfactory arrangements 
under the antiquitios laws of the country, the an¬ 
nouncement of the grant of £500 from the funds of 
the School to Sir Aurel Stein towards the cost of 
excavating mounds in south-western Persia will 
afford archaeologists some measure of consolation for 
tho suspension of activities in northern Iraq The 
archaeological work which Sir Aurel proposes to 
carry out with tho assistance of this grant is in con¬ 
tinuation of certain investigations which ho has made 
during tho post two seasons m south eastern Persia, 
where a number of early sites wore examined He 
will oovor a field in which it is anticipated that much 
needed evidence will be obtained bearing on tho 
relations of the curly culture of Elam and possibly, 
it is hoped, tho relationship of the Indus valley civilisa¬ 
tion to tlwt of western Asia—at the moment tho 
most intriguing of the problems of Middle Eastern 
prehistory It is also announced that tho British 
School has made a grant of £100 towaida tho expenses 
of tho short soason of excavation at Ur which is now 
opening 

Prehistoric Art in the Libyan Desert 

Should preliminary announcements bo confirmed 
by subsequent examination of tho ovidence, a 
further link in the relations between tho prehistoric 
art of northern Africa and the Bushman art of South 
Africa is afforded by discoveries mado by Dr Leo 
Frobemus in the Libyan Desert Dr Frobomus, 
who has just returned from his eleventh expedition 
to Afncu, reports, according to a Frankfort dispatch 
in tho Txmta of December 28, that ho has discovered 
in tho Auwennt massif a centre of supplies for tho 
stone implement factories of various parts of North 
Africa, with ovidenco in the form of rock thawings, 
atone tools and traces of potteiy of two distinct 
cultural periods, the older coming from Lower Egypt 
in the north, tho later, of a character hitherto un¬ 
known, coming from the south Moving south to 
tho oasis of Bclunah in northern Kordofan, Dr 
Frobemus discovered a now southern culture with 
a ooramie industry dating from between 6000 and 
4000 B c in an area which ho regards as having boon 
tho valloy of a third or ‘Yellow’ Nile On tho route 
to this centre, 44 stone implement factonus were 
discovered as well as several hundred rock-drawings, 
representing men and animals engaged in various 
activities It is maintained that those discoveries 
throw a new light on the relations of the art of North 
Africa, East Spain and South Africa, while the dating 
of tho ‘factories' makes it possible to determine tho 
direction of culture drift 

Presentation to Sir Herbert Jackson, K.B.E., F.R.S. 

Thb Council of the British Scientific Instrument 
Research Association hold on informal luncheon at 
tiie Connaught Rooms on December 21 m honour 


of Sir Herbert Jackson, who oocupied the position 
of Director of Research of the Association from its 
beginning in 1018 until July 31, 1033. Some thirty 
members of council and fnends, representing all 
aides of the scientific instrument industry, attended. 
After the luncheon, Sir Herbert Jackson was pre¬ 
sented with a gold minute-repoater watch and a vase 
of carvod white jade, and Lady Jackson received a 
pair of ivory-backed brushes and a mirror. Mr. 
Conrad Beck, m proposing the toast of Sir Herbert 
and l>ady Jackson, spoke of tho valuable work which 
Sir Herbert Jackson had done and of the friendly 
relations which had existed between Sir Horbort and 
all the members of the Association Sir Frank Smith 
and Mr. H. T Tizard both referred to the wide 
range of Kir Herbert’s activities and to tho wealth 
of helpful suggestion which he oould invariably 
bring forward m discussions on non-techmcal as well 
as on technical matters In the remarks made by 
Mr R S Whipple, Mr F. Twyman and Mr. J. 
Haaaelkus, special tribute was paid to Sir Herbert’s 
power of inspiring solf-confidenoe in those with whom 
he enmo into contact, and to the onoouragement he 
had always given to instrument makers not to be 
satisfied with an instrument that was good enough, 
but to produce an instrument which was really out¬ 
standing High tribute was juud also by all the 
speakers, to Lady Jackson, who shares tho affection 
in which Sir Herbert himself is held Sir Herbert 
Jackson, after thanking the council and members of 
the Association for their expressions of appreciation 
and for their gifts, referred to the assistance and 
co ojioratum which he had received from the industry 
itself, and to the spirit of enterprise which animated 
tho industry without theso it would havo been 
possible to do but little 
The Physical Society'* Exhibition 

Tub catalogue of the Annual Exhibition of 
Scientific Instruments and Apparatus to be held at 
the Imperial College by the Physical Society on 
January #-11 is an octavo voluroo of 184 pages, 
tlie trade section occupying 148, the research and 
experimental soction 26, and the index to tho trade 
section. 5 pages Reference to the exhibits, the stands 
and the firms exhibiting has been greatly facilitated 
by the number of tho stand and the name of the 
hrm being printed at the head of each page A 
considemhlo number of illustrations are provided, 
but there is still a number of firms satisfied with 
showing little more than the outside appearanoe of 
a piece of apparatus, for example, a box on tho top 
of which are a handle for carrying, a small window 
and a few terminals, instead of a diagram of its 
mechanism or a view of its interior As a contrast, 
the descriptions in tho research and experimental 
section are full of tho information which a potential 
user of an instrument or a method requires in order 
to determine whother it will suit his purpose. In 
tho trade section, instruments whioh have not been 
exhibited previously are marked with an asterisk and 
on tho stalls with a rod star. Many of them are 
connected with branches of physios whioh have in 
recent years become important m industry, for 
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example, detector* of dangerous gases m air, X-ray 
equipment, colorimeters, valves and photoelectric 
oells. Others introduce new methods into old fields, 
for example, an engraving machine which seems likely 
to displaoe etching, a gas tube which looks an electro¬ 
static charge away if the potential exceeds a fixed 
value, a polish measurer working photoelectncally, 
and an optical tube of small diameter for examining 
the inside surfaces of long tubes. For this device 
the name “mtroscope” has boon invented Other 
now names are “grapher” for recorder, "hygro- 
graph”, “opacimotor", “stomwgraph" and “stormo- 
guide” for forms of barograph, any of which may 
at some future date find places m a new Oxford 
dictionary. 

The late Mr. W. W. Ouless, R.A. 

Thk death of tho distinguished portrait painter, 
Mr W. W. Ouless, on December 25, at tho age of 
eighty-five years, recalls his skill in tho portrayal, in 
muoh faithfulness, of many well known men of 
science An oil painting of Charles Darwin, a treasured 
possession of the family, was exocutcd in 1875, 
and a replica by the artist himself hangs in Christ's 
College, Cambridge Considered by Darwin’s children 
to be an outstanding presentment, it was etched very 
successfully by M. Raj on. It is recorded m the “Lifo 
and Letters" that the portrait was finished, at tho 
end of March 1876 , that Darwm felt the sittings a 
great fatigue in spite of Mr Ouloss’s considerate 
desire to spare him so far as was possible. In a letter 
to Sir Joseph Hooker, Darwin remarks, "I look a 
very venerable, acute, melancholy old boy ; whether 
1 really look so I do not know ” Another portrait 
by Ouless was of Sir William Bowman, FBS (1818- 
1892), eminent in ophthalmic surgery. Bowman’s 
admirers at home and abroad specially engaged tho 
services of Ouless for this work, whilst at tho same 
time they arranged for a reprint of all his scientific 
treatises, with Prof. Burdon Sanderson and Mr 
Hulke as supervisors of tho issue. In 1928 Ouless 
painted a portrait of Sir Arthur Keith 

Asiatic Society of Bengal 

On January 16, 1934, the Asiatic Society of Bengal, 
which was founded under tho name of the "Asiatiok 
Society”, on January 15, 1784, by Sir William 
Jones, will reach the age of a hundred and fifty 
years. The Society was founded to inquire into tho 
history, civil and natural, the antiquities, laws, arts, 
scienoes and literature of Asia, and during its long 
existenoe its usefulness has spread far and wide, and 
it has to its credit a wonderful record of achieve¬ 
ments Tho president and counoil of the Society 
have decided to colebrato, on January 15, the 
150th anniversary of this foundation. The anniversary 
programme will consist of a conversazione in the 
Indian Museum, and a banquet in the hall of the 
Society, followed by a special anniversary meeting 
to reoeive addresses from learned societies and to 
elect a number of honorary anniversary members of 
the Society. In oonnexion with the centenary 
celebration in 1884, a volume depicting the progress 


of letters and acienoe during the preoeding hundred 
years was published; and it has been deoided to 
undertoko the preparation of a special volume on 
similar lines covering tho period of the last fifty 
years 

The Electronic Organ at Poste Par men 
Among the many applications of tho thermionic 
valvo is tho invention of a new typo of organ, whioh 
makes use of valve-produced electrical oscillations 
converted into sound through the agency of a loud¬ 
speaker Many types of such ‘electronic’ organs are 
being developed m different parts of tho world and 
somo of those are already boing used for broadcasting 
purposes An illustrated description of this typo 
of organ installed at tho 1‘oste Parisian broadcasting 
station given in the Wireless World of December 
22 This organ has throe manuals, oach of four and 
a half octaves, together with two and u half octaves 
of pedals, making a total of about two hundred nates 
For each of these notes a three-electrode valve is 
provided with its oscillatory circuit, comprising a 
fixed condenser ami an iron-cored inductance, tuning 
bung effected by a screw adjustment of the iron core 
Another two hundred valves are fitted in tho amplifiers 
which food thirteen loud-speakers A number of 
auxiliary instruments, mostly pneumatically operated, 
are fitted to produce tho various noises and ‘effects’ 
required in connexion with broadcasting programmes 
A notable feature of tho now instrument is tho 
‘swell’ action, which is controlled by a pedal'-operated 
rheostat applied to the whole of the organ, and not 
only to one or two manuals as in the case of the 
normal organ The oscillations produced by the 
first valves are very rich in harmonics and by switch¬ 
ing m various filter circuits tho quality of the tones 
emitted can be varied to a considerable extent 
Tho whole instrument n very compact and, for 
broadcasting purposes, the loud-speakers are not 
required in circuit smoo it is obviously unnecessary 
to convert the electrical into acoustical energy in 
ordor to control a wireless transmitting station 

Stream-line Form in Motor-Can 
Expxbimknts earned out on models in a wind 
tunnel by R. H. Heald, of the U S Bureau of Stan¬ 
dards, shows that tho trend towards stream-line form 
m the construction of modem oars leads at high 
speeds to a substantial saving of power and therefore 
of petrol. The tests show the air resistance of the 
1033 oar is more than twioo that of a completely 
stream-lined car of the same frontal area. Aooording 
to a mail report from Science Servioe, tho teste were 
made on models ranging from one quarter to one 
fifteenth natural size with wind velocities varying 
from thirteen to sevqnty miles per hour. Some of the 
models were of oars of the past, but two represented 
cars which may be used in the future Tho 1933 
model had disk wheels, exposed bumpers, fenders, 
head-lights and a spare tyre. One of the models of 
the motor-oar of the fliture had a wind-shield whioh 
made an angle of 43° with the horuontal, the ohaaaia 
was rounded at the too and back and the lines were 
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smoothly moulded. The other model had tho whole 
upper part rounded, wax blunt at tho front and 
tapered at the back Mr. Heold compute ftom his 
results that, at 60 miloe per hour, the 1022 Sedan 
requires 27 h.p to overoome air resistance , 26 h p is 
taken by the 1028 Sedan and 18 h p for the 1083 
model Hie two stream-lined models took 8 and 8 h p 
respectively At 48 miles per hour it was found tliat 
tho horse power oxpondod on air resistance won 
halved and at 78 m p li it was doubled Mr. Heald 
concludes that the 1033 motor, shorn of its projecting 
bumpers, head lights and spare tyre, and fitted with 
a rounded top and sloping wind shield, would c on- 
sumo 10 h p less at 60 m p li anil 20 li p less at 
70 m p h 

Earthquake Insurance in New Zealand 

Account n»i to a message published in tho Timet 
of December 21, the Judicial Committee of tho 
Privy Council in New Zealand has decided that, 
under tho Workers’ Compensation foi Accidents 
Act, i ompensation could be claunisl for tho death 
or injury of labourers engaged in their occupations 
during the lecent Hawke’s Bay earthquake The 
insurance companies stated that their liability in the 
event of a great disaster would be so serious that 
they could not undertake the risk The Government 
accordingly introduced a measure to remove em¬ 
ployers’ liability in such caws in future This proposal 
being opposed, a compromise was reached limiting 
the total liability of the com]suiies to £50,000 in a 
single earthquake or in a senes of earthquakes lasting 
for seven days 

Teaching of Biology in South Africa 

Aw address by Dr 13 P Phillips on "Tho Teaching 
of Biology”, rend to tho South African Biological 
Society, appears in the Society’s Pamphlet No 6, 
1033 Dr Phillips advocated an introduction to 
biology in the schools hy easv stages, which would 
give pupils an insight into biology as a concrete 
whole and not as isolated facts His scheme, tieginnmg 
like many other*, with the differences between Jiv mg 
and non living, leads gradually tuid finally to know¬ 
ledge of elementary human physiology, and includes 
information on the groat generalisations of biology 
Tho discussion which followed showed a widespread 
feeling that biology is not satisfactorily taught in 
schools, and Dr Jonse placed hut finger upon the 
weak spot in the present system when ho mode a 
plea for better trained teaciiorH in biology 

Lovibond Comparator with B.D.H. Indicators 

Included in tho "Catalogue of BDH Fine 
Chemical Products”, recently received fioin the 
British Drug Houses, Ltd , London, N 1, is a leaflet 
describing the Loviboiul comparator for use with 
B.D H indicators. Tho apparatus consists of a metal 
ease, opening like a book, and furnished at the bat k 
with an opal glass screen and two partitions to take 
the tent-tubes containing tho liquid under examina¬ 
tion. Tt)P standard colour glasses, nine in number, 


are fitted into a fiat diso which may be rotated in 
tho front half of the ease, whioh contains two holes, 
in front of the tost tubes. By rotating tho disc, a 
colour glass is brought into view m front of one 
test-tube, containing tho liquid only , through the 
other hole the test-tube containing liquid with tho 
conect amount of appropriate indicator added is 
visible simultaneously Tho colour comparison can 
thus be quickly mode The pH value of the colour 
appears at a third hole m the front of tho caso 
Discs are available for different indicators of pH 
2 8-0 8 anil also for BDH Universal indicator, 
pH 4-11 

Eclipses of the Sun in 1934 

Therf will be a total eclipse of the sun on February 
13 14, which is invisible at Greenwich The sun will 
nso eclipsed over Borneo, and the path of totality runs 
across tho Pacific Ocean without orossing any land 
except a few very small islands Oroluk Island, 
Losap Island and Wake Island lie on tho path of 
totality No Butish expedition has been organised 
to observe the eclipse from any of these small islands 
In Bonnsi tho eclipsed sun will, of course, be so low 
down that no useful spectrosuopio observations can 
bo made The second solar eclipse which will take 
place in 1034 will be an annular eclipse on August 10, 
also invisible at Greenwich Tho track crosses South 
Afrua horn MosHamedoa to Inliumbane 

Announcements 

A ( onfehknce on atomic phyBics will bo held in 
1934, under the auspices of the Physical Society It 
will be ojxsied by Lord Rutherford, and will probably 
extend over two days at leant, some of the meetings 
being held in Isindon and some in Cambudgc 

We regret that in referring to "Street Traffic 
Flow” by Mr Henry Watson in Nature of December 
30, p 087, tho price quoted was 31* net Messrs 
Chapman and Hall, Ltd , inform us that tho price of 
the book is 21* net 

Aitucations lire invited for tho following appoint¬ 
ments, on or before the dates mentioned —A junior 
teshnical assistant for the Directorate of Ordnance 
Factories, War Office—Tho Permanent Under¬ 
secretary of State (C 4), Tin* War Office, London, 
S W 1 (Jan 10) A chief technical assistant to the 
oloctricity undertaking of tho Metropolitan Borough 
of Poplar —The Town Clerk, Council Offices, High 
Street, Poplar, E 14 (Jan 10) A principal of tho 
Croydon Polytechnic and Evening Institutes—The 
Education Officer, Education Office, Katlianne Street, 
Croydon (J an 31) A specialist serologist in the Union 
of South Afnca—Tho Secretary, Office of tho High 
Commissioner for the Union of South Africa, Trafalgar 
Square, London, W C 2 (Feb 6) A principal of the 
Grimsby ToehmcaJ Evening School—Tho Secretary, 
Education Offices, Grimsby A chemist under the 
Sudan Government, at Khartoum—The Controller, 
Sudan Government London Offloe, Wellington House, 
Buckingham Gate, London, S W 1 
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Letters to the Editor 

[The Editor doet not hold himself responsible for 
opinions expressed by his correspondents Neither 
con he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature No notice is taken 
of anonymous communications ] 


Positive Electron Tracks 

I CmuK-Joiaor, Anderson uiul Noddenneyor, 
Meitner and Philipp have been able to observo 
positive electrons produced by tho hard y rays of 
thorium C m lead and other elements. An attempt 
to explain tho phenomenon has lieon made by 


The table below contains the values measured for 
four photographs 



•Reproduced In Fig l 


Tho good agreement of tho ealeulatod and the ob¬ 
served data is much in favourof the second assumption 
In tho fourth case, the first assumption does not 
hold at all, sinee it requires tho collision to be accom¬ 
panied by an increase of onorgy 

It is interesting to note 



that, in tliroe (ones out of 
lour, the ratio c + /c_ gives 
approximately tho same 
value, something between 
2 anil 4, the same as m the 
ease observed by Ouno- 
Johot It appears as if, 
on tho average, the posi¬ 
tive electron were en¬ 
dowed with a considerably 
greater i >norgy For heavy 
elements, as in Cuno- 


Opponheimor and Plosset, who consider it us a kind 
of photo-effect from tho levels of negative energy, 
the absorption of a quantum of light onorgy resulting 
in tho formation of two material particles, a negative 
and a positive electron A pair of these electrons, 
formed m the gas of a Wilson chambor, is to be soon 
on one of the photographs published by Curie- 
Joliet* 

So early as 1931, I myself observed similar coses 
in the course of mv researches on tho Compton 
offoot. In this, the hard y-rays of thorium C' were 
used and a Wilson chamber placed in a magnetic field 
One of several pairs of stereoscopic photographs 
which show the phenomenon is reproduced as Fig I 

The origin of tho track which is to be soon in tlw 


Joliot’s experiments, the energy appears to he divided 
into nearly espial parts 

The study of the senes of photographs, including 
the four cusos of the above table, showed that the 
total number of Compton electrons corresponding to 
tho lino 2920 ekv is ulxiut 700 It may be smd that, 
m tho case of light atoms (nitrogen, in particular) 
tho number of electronic pairs is of tho order of I per 
cent of the Compton electrons, in good accordance 
with the value computed by Opponheimer and l’lesset* 

In general, tho above-mentioned facts are in fairly 
good agreement with the computations of these 
authors os well ns with Curip-Joliot’s results con¬ 
cerning the variation of the offect with the atomic 
number of tho element 


middle of Fig 1 can be interpreted in 
two diflerent ways . 

1 The track may be due to u 
single negative cleotron which first 
moved along the are of tho larger 
circle (counter clock-wise), lost most 
of its onorgy in a non-elastic collision 
(Krammer’s jump), then suffered a 
deviation by about 180° and finally pur¬ 
sued its way along a curve of smaller Flo t Stireowoplc photogrsptu of doctrooio trsolo. 



radius, of whioh a whole turn is shown 


2 Tho two branches may belong to two electro ns 
of different sign issuing from the same point (winch 
is marked by an arrow) and doviated by the magnetic 
Held m opposite directions. 

In the case illustrated in Fig 1, as well ns in three 
other analogous oases, the radius of the electronic 
tracks can be determined with comparative accuracy ; 
therefore wo are able to verify whether tho energy 
is such as can be doduoed from theoretical considera¬ 
tions on the assumption that the effeot is due to 
photons of the line hi “ 2920 ekilov*. 

As is well known, the sum of their kinetic energies ’ 
is: 

hi - 2 me’ *> 1900 okv I 


Tho data of Cune-Joliot soom to indioate that 
tho ratio, number of pairs/number of Compton 
electrons, is proportional to the atomic number, 
as also follows from the Oppenhenner-Flosset 
theory 

II The stereoscopic photograph reproduced as Fig. 
2 represents apparently a ease never observed before, 
namely, a pair e+ -1 produced by a P partiolo 
On the left ib seen tho track of the primary partiole 
(e_), at the end of thiB truck, marked by an arrow, 
two now tracks can be observed belonging to com¬ 
paratively slow electrons emitted in opposite 
directions and deviated by the magnetic field in a 
different way. Eadh of the two electrons p osse s ses 
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an energy of about 100 ekv. The energy of the primary 
electron ilooa not allow of very accurate evaluation, 
but it is sure to approach some 1200 e v. (E) Tho 
energy balance is thus seen to be correct. 

E = 2me* -f- c.f -f- c— 

(After eolliHion, tho kinetic energy w carried only 
by ono of tlm two nogative electrons whioh take part 
m the process ) 

During the impact, the impulse of the primary 
particle u wholly poaflod on to the nucleus and the 
latter acquires sufficient energy to produce several 
ionisations At the intersection of the throe tracks 
there is to be aeon a distinct thickening due, perhaps, 
to tho ‘recoil’ of tho nucleus 

Among my remauimg photographs, I have one 
very similar to that of Fig 1, but it is loss to bo 
relied upon, since, on it, the electronic track lies on 
tho boundary of the illuminated region 

The total length of the electronic tracks 1 have 
hithorto examined amounts to several hundreds of 
metres Tho probability of tho effect is thus soon 
to bo rather high , in any event, it is much above 
tho corresponding theoretical value found by Furry 
and Carlson* 

Assuming tho above interpretation and Dirac's 
conception of tho positron to bo correct, an intense 
‘annihilation radiation’ Hhould be expected to take 
place from the anticathodo under the action of an 
electronic Imam if the velocity of tho electrons 
exceeds 1000 ekv 

D 8komci,tzyn 

Physical Technical Institute, 

I-oningmd 

Nov 0 


1 I Curie and F Jollot, J Fky, , 4 , 42B 1943 


^H^Ojppunh 


nor and M 8 hwart, /•**« Rif , 44 . 63 , 1933 
d J V CarUon, /-*». H» , M, 237, 1933 


Combinauon of Proton and Neutron 

8omk time ago. experiments were mode, in col Inborn 
tion with Dr. I, H Gray, m winch tho scattering of 
neutrons by various materials was detected, with the 
aid of a high pressure ionisation chambei containing 
nitrogen' Tho results wore on tho whole compatible 
with the view that the observed ionisation was duo 
to neutrons scattered in all directions by elastic 
collisions with nuclei, and various experimenters have 
confirmed this* Measurements made with paraffin 
wax and liquid hydrogen (tho latter kindly provided 
by Dr P Kapitza) showed, however, tho surprising 
result that radiation was freely emitted at angles of 
120°-180° to the direction of the incident neutrons 
It is clearly impossible for neutrons to be Hcatteml 
at angles greater than a right anglo by single elastic 
collisions with protons, and calculation shows that 
multiple scattering cannot explain the observed 
effects 

Recently tho experiments liavo been resumed, and 
the scattering in the backward direction from paraffin 
has been measured in terms of the ionisation pro¬ 
duced in two high-pressure chambers fillod with 
argon and hydrogen A given mtensity of gamma- 
radiation produces an ionisation current twelve 
times greater in argon than m hydrogen, while for 
neutrons the ratio is rather less than unity Accord¬ 
ingly it was possiblo by comparing measurements 
in the two gases to distinguish between gamma- 
radiation and neutrons When allowance was made 


for the carbon present in the paraffin (by observation 
of the scattering from graphite) the results showed 
that the radiation scattered from hydrogen was 
entirely gamma-radiation Absorption measurements 
extended up to a thickness of 3 tom of lead inchoated 
tliut tho scattered gamma-radiation was hetero¬ 
geneous and of mean quantum energy of two to four 
million volts. 

No mechanism is known to account for the back¬ 
ward scattering by hydrogen of the hard gamma- 
rays present in tho radiation from tho souroe of 
polonium plus beryllium, and experiments with 
thorium C* gumma-rays failed to show any scattering 
under similar conditions The most plausible way 
of explaining the results is to BUppoaa that in some 
of tho collisions between the neutron and proton, 
tho particles combine to form H*, the heavy isotope 
of hydrogen The combination will result m the 
i'mission of onorgy m the foim of gamma-radiation, 
and assuming that momentum is conserved, the 
amount of radiation will be roughly equal to half 
the kinetic onorgy of the neutron plus the mass 
defect of the H* nucleus (about one million volts, 
taking the mans of tho noutron as L 0067) Tho 
energy deduced oxponmentally for the gamma- 
radiation would agree with a noutron onergy of two 
to six million volts This is of the right order, for 
the majority of tho neutrons from beryllium and 
polonium have onergiex botwoon two and four 
million volts, and some have more. 

It is to bo expected that U* nuclei produced in 
this way could be observed in tho expansion ohambor 
us short tracks confined to directions within a few 
dogi ura of tho direction of tho neutrons It is possible 
from the present data to make only a vory rough 
calculation of tho number of such traoks compared 
with tho mimbor of recoil protons, but it is estimated 
that Iho proportion may be as high as one quarter 

Those experiments have been made with tho active 
support of Dr J Chadwick, to whom 1 am much 
indebted 1 wish especially to thank him for pre¬ 
paring the polonium source, and for suggesting the 
interpretation of the experiments 

D. E Lea. 

Cavendish Laboratory, 

Cambridge 
Dec. 22 
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Cosmic Ultra-radution and Aurorae Bo real es 

Records of the ionisation in a closed vessel, 
caused mainly by tho cosmic ultra-radiation, have 
been obtained at Abisko in northom Sweden (lat. 
68° 21' N ) during two periods • October 1929-July 
1030 and September 1032 July 1933 1 . During the 
first period, a Kolhdrstor apparatus, plaoed within 
an iron shield 0-11 cm. in thickness (free opening 
upwards), was used, during tho seoond period, a 
Steinko apparatus, plaoed within a lead shield 10 am. 
in thickness m all directions, was used. Every seoond 
fortnight the Steinko apparatus recorded, however, 
with the shiold open upwards The results of both 
periods have been oomp&red with simultaneous 
observations of the aurora) boreales and also, for the 
first period, with the simultaneous magnet 10 records 
of the Geophysical Observatory of Abisko*. 

The ionisation found during auroras of different 
types and of different extension over the sky of the 
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first period is shown in Table 1. It is s6ea that the At the present time, I cannot eee any other 
ionisation increases during aurora and also with their explanation of the above mentioned “apparent 

extension to the southern part of the sky The contradiction” between 1929-30 and 1932-33 than 

material of the first period is unfortunately not that some connexion exists botwoon the ionisation 

great, but the indication m Table 1 of an increase and the sunspot period The last sunspot maximum 

of the ionisation during aurora is strongly supported occurred at 1928 4, and the relative numbers for 

1929 and 1930 wore 65 0 
and 35 7 respectively. For 

1932 the relative number 
was 11 1, and the sun¬ 
spot minimum oocurred m 

1933 

Tho mechanism of the 
relation of terrestrial mag¬ 
netism to cosmic ultra- 
radiation is still unknown, 
but as we now know no 
causo why the ultra-radia- 

by the similar increaso of tho ionisation during tion should behave m opjiosite ways during magnotio 

magnetic disturbances in the same period, which was storms at sunspot maxima and sunspot minima, it 

shown in an earlier paper’. seems to me more probable that tho cosmic ultra- 

A catalogue of 757 observations of aurora boroalos radiation always decreases during magnetic storms, 

(1,134 noted auroral phenomena), carried out mainly and that the observed increase of the ionisation in 

at Abisko from tho end of August 1932 to the end 1929 -30 is caused by an increased influence from the 

mm at sunspot maxima This influence 
may be oither an increased penetrating 
radiation from tho sun itself, capablo of 
roachmg sea-level, or, possibly, an in¬ 
creased secondary radiation of tho cosmic 
ultra-radiation, caused directly or in¬ 
directly by tho solar corpuscles, which to 
some extent produce tho aurora. 

Certain phonomona observed by other 
investigators* socm to support this expla¬ 
nation. Also the minor decrease of the 
ionisation for tho open shield during 
Tl* mimhera ire pain of lom/r c /nr In tlr of 1 atm rnwurB magnetic storms at Abisko in 1932-33, 

The number* within paranthrm are numben of reconi* N-North, 8 -South mentioned above, may bo due to a 



Tible 1. 



The numbem am pain of iona/c o-/»ec In air of I atm pr 
Tin numben within pares these* are numben of reoords 


of March 1933, will be published elsewhere 1 , and the 
catalogue contains also tho simultaneously recordod 
values of tho ionisation m the Steinke apparatus 
Nemo results of the comparison botwoon simultaneous 
auroral observations and records of ionisation are 
buefly collected in Table 2 , further results are found 
in tho above mentioned catalogue 
As is seen in Tablo 2, tho ionisation in 1932-33 
decreaeed during aurora and also with their extension 
to tho southern honoon and with the intensity of 
the aurora (scale: 0-4) It is cunous that this 
decrease, expressed os a percentage of the ionisation 
with a clear sky and no aurora, is greatest when the 
vossel was shielded from above by a lead shield of 
10 cm. thickness, that is, for the harder radiation 
V. F Hess and R Stoinmaurer' have found mainly 
a decrease of the ionisation during magnetic storms 
m the period September 1931-March 1933 from thoir 
records at Hafelekar, near Innsbruck Like tho 
results from the seoond period at Abisko (groat 
auroral displays being al wayB accompanied by magnetic 
disturbances, which probably cause the change of 
the ionisation) this is m “apparent contradiction” 
to the results from the first period at Abisko Study- 
mg Table 4 of the exhaustive paper by R Stein- 
maurer and H. Graziadei 1 , we find that m 1931 there 
were 4 increases and 1 decrease during 5 magnetio 
storms, but in 1932 there were 3 increases and 15 
decreases during 18 magnetic storms. Thus the 
material from Hafelekar indicates a change from 
mainly increasing to mainly decreasing ionisation 
during magnetio storms in 1931-32. 


remaining 

radiation from the 
ionisation. 
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primary or secondary soft 
sun, tending to increase tho 
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Electrolytic Concentration of Diplogen 

We have recently made some preliminary investiga¬ 
tions of the effect of various factors on tho efficiency 
of the concentration of diplogen by electrolysis in 
alkaline solution The diplogon-hydrogen ratio at 
various stages was determined by specific gravity 
measurements after repeated distillation. These 
measurements were carried out in pyknometere of 
5 e.c. and 25 o o. capacity with an estimated aoouraey 
of one part in a hundred thousand. In calculating 
the diplogen concentrations, we havo used Lewis’s’ 
value for the speoifto gravity of pure D,0 and 
Bleakney and Gould’s 1 estimate of the D/H ratio 
in ordinary water. 

We have investigated the mfluecoe of the following 
factors: (a) the not Ore of the cathode metal, (6) the 
concentration of the electrolyte, (e) the temperature 
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of the electrolyte, ami (d) the current density at the 
cathode We havo expressed the efficiency of tlio 
separation by the factor a, defined by Lewis and 
Macdonald* bj means of the equation 

d In D ocrflnH (1) 

A correction wan made for evaporation and the 
maximum error in our values of a is estimated to 
be i 0 05 The following lesults woie obtained 

Elf« t of t’atlioik HlUlI 

Htagi ofconicntrxtlon D/H U X -0 3 i»r uut 
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> lf< rt nr Currant Density 
uf mini ntratliin D/H * 0 05-0 15 per u 
tlii I mlvti ( iirrant Hi naitv 
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1 inrr.nl NaOH 0 07 


Tlie most striking feature of theso results is that 
the factor a is unexpectedly insensitive to the i 
conditions of electrolysis Neither the temperature j 
nor the nature of the cathode mi tnl appears to have ■ 
any effect on the efficiency of separation, and it w | 
doubtful whether tlic small difference obsorvod in 
tho current density experunents is greater than the 
experimental error 

It may ap]>enr strange that the efficmnoy is not 1 
affected by the differences in hydrogen over j 
voltage of the metals employed Such a state of 1 
affairs is, however, in accordance with the theory of 
ovor-vultago advanced by (Juniry* Ho denves tlio I 
following expression for the rate of discharge of | 
hydrogen ions at an inert electiodc 


In »h 


K , - A \ + tV 
ykT 


I log T + constant 


leads to our observed separation coefficient (which 
agrees with that found by Lewis*), if y is given tho 
plausible value of 1 4 It may bo noted that on the 
basis of equation (3) the influence of temperature on 
a over the temperature range studied is just within 
our present experimental error, but could be observed 
with a slight increase in accuracy. 

Tlio above results are provisional, and moro 
ocouroto investigations are in progross. 

H P. Bill, 

J H WoUTKNDEN 


Physical Chemistry Laboratory, 
Balliol College and Tiwity College, 
Oxford 


'OIL wl« ami R T MatUunalil J 4inra ( ktm Soc , U, 5057 , 

# * \V lltvakm'v anil A 1 (liiulll. Phf ttrv , 44 . SS5 , 1935 
> (I N Ural* and R T Macdonald, J Cktm Pkm . 1, 341, 1935 
« U W Uiirnrv, Proe Ron Sot , A. 1M. 117 . 1911 
*A Slimnun and II hj rtng, J ('hem Pkyi , 1, 345 , 1931 


Catalytic Hydrogen Replacement and the Nature of 
Over-voltage 

Iv Nature of December 10, 1033, J Horiuti and 
M Polony i stato that thoy have found that the 
loplacoment of heavy hydrogon m water imilor tho 
catalytic influence of platinum block is faster in pure 
water than m either acid or alkaline solutions, and 
suggest that those observations “seem to settle tho 
question” of tho nature of tlio inertia which is 
responsible for the hydrogen over voltage at platinum 
electiodes Theio are, however, a number of uthor 
possibilities besides the two mentioned by Horiuti 
and Polanyi 1 need only mention onB, namely, 
that the effect of tho acids and bases may be merely 
to cause u partial coagulation of the particles of the 
platinum, thus reducing tho area availablo for the 
catalysis Until such possibilities havo boon excluded, 
no definite conclusions os to the mechanism of tho 
process can legitimately be drawn and it certainly 
appears to be extravagant, to suggest that the 
experiments settle tlio question of tho hydrogen ovor- 
voltage 

J A V Butler 

University of Kdinburgh 


where «h m tho current density, K % is tho neutralisa¬ 
tion energy of an 11,0+ ion in its lowest energy 
stats- by an electron, J£, is the work function of tho 
metal, t is tho electronic charge and l’ is ttm applied 
cathodic potential, y ls 11 correction factor a little 
greater than unity The discharge of diplogen from 
the ion DH t O+ at tho sumo cathode is governed 
by an exactly similar expression except that the 
value of E t will bo different in tlie two cases Tho 
nature of the cathode should therefore havo no 
effect on the ratio mi/ih, in agreement with our results 
The actual value of »d/»h (— a) is given by the 
relation 


, *D _ (E,)i) - (A’,)h 

,n “ “ ln »H- W' - 


(3) 


The difference in tho E t values in tho two coses 
depends on the difference in sere point energy of tlie 
two lints O—H and O—D, which has been cal¬ 
culated by Sherman and Eynng* as 1,400 calories per 
mole. The insertion of this value in equation (3) 


Reaction Rates of the Hydrogen Isotopes 
It seems to be generally assumed that diplogen 
will always react more slowly than hydrogen As I 
may partly bo responsible for this view 1 , I should 
like to point out that this is not alwayB correct 
Lower reHctiv ity of diplogen compared with hydrogen 
results mainly from two causes • (1) tho existence 
of zero jioint enorgy. and (2) the quantum 
mechanical leakage of particlos through energy 
barriers Whilst tho leakage through the barrier is 
always greater for the hydrogen than for the diplogen 
atoms, the offect of the zero point energy may 
occasionally favour the reverse ratio. I will confine 
myself to one special case, as the general treatment 
will be published shortly by 0 E H. Bawn and 
G Ogden. Compare the reaction of a free hydrogen 
and a diplogen atom , in the initial state the atoms 
jiosscsa no zero point energy and their energies will 
bo equal. Howevor, at the top of the barrier there 
will be a zero point energy present*, and this will 
be greater for the complex reacting with the hydrogen 
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atom than for that reacting with tlie diplogen atom 
Ihe effect of the zero pomt energy at the top of the 
barrier m, therefore, to increase the activation energy 
of the hydrogen atoms to a greater extent than that 
of the diplogen atoms. 

M Polanyi 

Victoria University, 

Manchester 
Dec 18 


‘ Crenwir and Pol»nvl, X pkyt Ckem , 19 B, 443 , 1932 8oc > 
jring, Pror Nmt Aemk Sri. 18, ?B , 1BJ3 
' Kyrla* and Pulsnvl, X pkyt C 'hem , U B, 279 . 1011 


New Developments m Gammarus duvreuxt, Sexton 

In tho course of some experiments on oye-colour 
in the amphipod, Gammanu thevreuxi, a number of 
mated pairs wore brought in to tho Laboratory from 
the Chelson Meadow salt-marsh between February 20 
and March 13, 1933 Half tho sjiocitnciia wore 
placed in an incubator, kept at an approximately 
constant temperature of 21° C and half were put 
in an unhontod loom 

The t\ from these pairs numbered 12,1(14 

The normal eye in the wild Gammanu is a coni 
pound structure, composed of a number of ommatidia, 
each of which is providod with five retinular colls 
containing black pigment, tho spaces between tho 
ommatidia being tilled with white ‘accessory pigment* 
oolls It is this pigment which givos to the eyo ot tho 
living animal tho effect as of a su]M>rficial whito 
notwork spread over a black grotmd In the embryo 
eye, the retinular pigment commences as bright red, 
and darkens to black before extrusion 

During the twenty years of our work on this 
species wo havo nover found any but black oyod 
animals in tho wild, nor havo any changes in oye- 
struoturo or in colour appeared m tho laboratory 
cultures before the F, generation Lately, however, 
wu have come to tho conclusion that the character 
of the wild stock is changing The conditions of its 
habitat havo altered, owing probably to the installa¬ 
tion of new sluice gates at the outlet from the salt- 
marsh These being operated at infrequent intervals 
havo caused considerable variation in tho depth, 
temperature and salinity of tho water in tho draining 
ilitches whore the Gammanu live, and are responsible 
lor what is probably tho most influential factor in 
the ohongo, namely, the great fluctuations in the 
numbers of the population within comparatively 
short periods But whatever the onuses may be, 
we have noticed in recent experiments that not only 
is thore a much higher percentage of variation tlian 
formerly, but a much wider range as well 

For the first time, we have had colour changes 
in the Ft from tho wild, and, for the first timo also, 
a remarkable oxamplo of different coloured eyes in 
the same animal, one eye black and tho other bright 
red Both instances came from a dredging taken 
on March 13. 

The first, an ovigerous female, which hatched her 
eggs in tho cold room a fow days after being brought 
into the Laboratory, had evidently mated with a 
heterozygous male in tho wild, for her brood when 
oxtrudod contained 2 red-eyed young and 9 black- 
eyed. Sho was then mated with three different 
malos from the same dredging, and gave an jP, of 
82 black with tho first, 37 black with the second, 
and 34 black with tho third, the red appearing m 
the F v 


The second instance, the specimen with eyes of 
different colours, came from one of the pain m the 
incubator. Tins pair produced three broods, tho 
first numbering 13 black, and the third, 16 black, 
died without offspring The seoond brood oonsistod 
of 14 black and the one-sided red specimen just 
referred to, which had tho right eye red Fourteen 
reached maturity, seven black males, six black 
females, and the one-sided red, a male Tho blacks, 
mated together, gavo m so mo pairs an F t of blaok 
and red in a 3 1 ratio, and in others, all blaok 

offspring 

Tho one sided rod male’s matings show that it 
behaves genetically as a heterozygous block It was 
mated with two of tho heterozygous black females, 
giving 77 black and 22 red with one, and 26 black 
and 12 red with tho other It was then tried with 
three of tho F, red females and gavo with tho first 
11 black and 10 rod, with tho second 10 black and 
11 red, but with tho third (which was from its own 
mating with one of tho black females) the propor¬ 
tions were unexpected, 2 black and 20 rod 

Not one of the offspring of tho one-sided red, nor 
ol the thirteen blacks of its brood, has had oyes of 
different colours, oithor m tho F, or tho F t . so far 
With heterozygosity definitely proved to exist 
now in tho wild stock, it seems strange that no 
red-eyed specimens havo yet been found in the 
ditches Dredgings havo boon mado throughout tho 
year, and all the animals captured, 6016, examined 
for eje colour, but all without exception hod tho 
normal black eyes typical of the speems 

E W Skxton. 

A R Clark 

Marino Biological Laboratory, 

Plymouth 
Nov 28 


Endocrine Factors in the Causation of the Creatinuna 
of Pregnancy 

Thk following points emerge from the experiments 
of Sclinro and Zwaronstcin' 

1 Castration of male and female rabbits pro¬ 
duces an increased excretion of creutinino In females 
the excretion of creatino is not affected 

2 Injection of gonadal extracts reduces the high 
cieatimne of castration to the pre castration levol 
Injection of anterior pituitary extracts into normal 
animals produces an increasod elimination of oroatin 
mo 

3 Tlie castration effect on creatinine is a second¬ 
ary effect due to functional hyportrophy of the 
anterior lobe of the pituitary, which ocoum as a 
result of gonadoctomy 

The experimental data are explicable on the fol¬ 
lowing assumptions. Tho pituitary stimulates tho 
formation of creatine. The transformation of creatine 
to crcatinmo in tho muscles is controlled by the 
gonads in that they inhibit the formation of creatinine. 
In the gonadectomised animal, as a result of anterior 
pituitary hypertrophy, more creatine becomes avail¬ 
able, and owing to the absenoe of the inhibitory 
activity of the gonads it is complotely eliminated as 
creatinine 

A typical case of acromegaly (mole, aged forty-five 
years) investigated by Mirviah and Sclinre 1 excreted 
0 69 gm creatine, 2 68 gm. oreatuune in 34 hours 
(average figures). The presence of Croat me in large 
amounts, and this increased excretion of creatinine, can 
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be explained as follows: Hypertrophy of the anterior 
pituitary leads (a) to increased formation of creatine 
and (6) to stimulation of the gonads The latter factor 
increases the inhibitory action of the gonads on 
creatine-creatinine change with the result that some 
of tho excess creatine appears in tho urine as such, 
and some appoara m the form of increased creatinino 
On the basis of tho above considerations, the fob 
lowing hypothesis is advanced os an explanation of 
the oreatinuna of pregnancy Functional hyper¬ 
trophy of the anterior lobe of the pituitary occurs m 
pregnancy, and this loads to essentially the same 
prooossos as in acromegaly except for tho offoct of a 
persistent corpus lutcum. It is suggested that tho 
corpus luteum reinforces tho inhibitory action of tho 
ovary on the transformation of creatine to oreatinino 
so that all tho excess creatine is excieted os such and 
the creatinine levol remains unchanged 

Thus, in tho castrated animal the inhibitory action 
of the gonads is ml, and all excess creatine is excroted 
as creatinine. In pregnancy the inhibitory action is 
a maximum, and all excess creatmo is eliminated os 
such Acromegaly presents an intermediate condition 
which loads to the appearance of creatine in the urine 
of males, and an increased oxcrotion of creatinine 
In all these conditions the hypertrophy oi the anterior 
lobe of the pituitary, and tho production of excess 
creatine, is a common factor, but tho differences in 
urinary output are due to quantitative differences in 
tho amount und extent of the inlnbitoiy action of the 
gonads on the transformation of crcutino to creatinino 
in tho muscles 

It is possiblo that tho endoermo factors outlined 
above, coupled with tho probability that tho imma¬ 
turity of the young animal’s muscles is associated 
with a defective capacity to utilise creatine (Powis 
and Kaper*), may supply a basis for an explanation 
of the creatmuna during growth 

The hypothesis suggested rests only partly on 
experimental ovidenco but it indicates tho lines on 
which future inquiry may profitably lie based 
I SclUUUE 
JI Zu CRKN8TE1N. 

Department of Physiology, 

University of Capetown 


1 Schrlre and Zwnrrmtrln, Biorhem J, US, 118. 
18M.191S In prow, 1912 In pmw, I6S3 
■ MlrvUh and Bchrfrr. Private communication 1631 
1 Fowl* and Kaper, JBiodtrm J , 10, M3, lino 
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Experiments on Evaluation of Helium from Radio¬ 
active Minerals and Rocks 

It is very well known that the rate of loss of 
helium from different radioactive minerals and 
rocks depends on the dimensions of the surfaco and 
on the temperature. When minerals are finely 
ground, or heated to a high temperature, there is a 
considerable loss of helium, which can attain about 
90 per oent when both of tho above mentioned 
factors are concerned 

Theoretical considerations moke it very probablo 
that the amount of holium lost from minerals depends 
in some cases also on the composition of the gasoous 
phase which surrounds the mineral or the rook 
sample. We have proved this assumption experi¬ 
mentally and the results obtained seem of sufficient 
interest to be reoordod 

The amount of helium evolved from different 


is above a ontioal one, depends on the presence of 
hydrogen m the gaseous phase and is the greater 
the higher the partial pressure of hydrogen. The 
rate of loss of helium from uraiumte (pitchblende) 
during two hours' heating at 500° is as follows.— 
m vacuo, 10 per oent, in atmosphere of hydrogen 
at 25 mm. pressure, 17 per oent; m atmosphere of 
hydrogen at 100 mm. pressure, 36 5 per oent; m 
atmosphere of hydrogen at 600 mm pressure, 60 per 
cent The rate of loss from a mineral of the family of 
ouxomto (ohlopimto) at 900° is —t» vacuo, 13 3 per 
cent, in atmosphere of hydrogen at 250 mm. pressure, 
56 1 per cent 

Tho influence of hydrogen upon the rate of evolu¬ 
tion of helium from minora la is so well marked that 
small amounts of hydrogen in a gas mixture can be 
detected by moans of this process A more detailed 
description of these experiments, and the discussion 
of tho results obtained, will bo given m another 
paper 

V. ChlopW. 

E. Hkblino 


State Radium Institute, 
Leningrad 

Petrugrodskaja Storonu, Ul. Roentgen 1. 
Nov 30 


Crystal Absorption by Substrates 
In the courso of rocont experiments it was found, 
in agreement with French 1 , that suitable polishing 
destroys the crystalline structure of raetallio aurfaoes. 
In addition, now and remarkable facts came to light 
Thus, wo have observed that when certain metal 
vapours are condensed on a substrate consisting of 
a pohshod metallic surface, crystals are formed which, 
however, rapidly disappear at room temperature. 
Tins is borne out by the fact that, whilst the freshly 
formod deposit gives rise to a characteristic electron- 
diffraction pattern, tho rings more or loss rapidly 
disappear, and that without any appreciable broaden¬ 
ing effect. On tho other hand, in the cose of a crystal¬ 
line but otherwise sumlar substrate, the diffraction 
pattern yieldod by the dopoait is permanent. 

Thus, the stability or otherwise of the deposit 
crystals is determined by tho condition of tho sub¬ 
strate. For example, we have found that zmo vapour 
suitably condensed on a cool, polished copper surface 
gives rise to an initially brilliant and well-defined 
electron diffraction pattern whioh rapidly fades 
away, to become extinct within a few seoonds. In 
ono such experiment, twelve suooessive zino layers 
wore deposited With each layer exoept the last 
the uutial crystalline structure vanished at a rate 
decreasing with each suooessive deposit. Zmo 
deposited under otherwise similar conditions, but 
on sputtered or etched copper, or on a previously 
oxidised and then reduoed copper surface, formed a 
orystallino film the structure of whioh remained 
unchanged It seems to us that these foots afford 
direct experimental proof of the existenoe of the 
Beilby layer. 

G. I Finch 

A. G. Quabbhll. 

J. S. Rohbuok. 

Imperial College of Science and Technology. 

Deo 13. 


• Frw Rot, S*e, A, 148, 887 ; 1083. 
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Observations of Water Trajectories in the Open Sea 

Dibeot observations of continuous movements of 
■water masses m the open sea do not appear to have 
boen carried out before. We have, for this purpose, 
for some years been using free drifting current- 
crosses, followed by our research steamer the 
Skagerak. The orossos are made from two sheets of 
corrugated iron, intersecting at right angles, with 
the line of intersection vertical, and presenting an 
area to tho current of approximately ono square 
metre They are suspended from a cylindrical buoy 
of small dimensions drifting at the surface with its 
axis vortical. The buoy carries a very light rod 
projecting upwards with a small electric lamp at the 
top, of the type used by dnftors for their nets. By 
varying the length of the thin wire rope by which 
the cross is suspended from the buoy, one may study 
the water movements m different depths, since tho 
small resistance duo to the surface buoy does not 
affect the movements of tho cross to any large 
extent, so long as tho current below is not too 
weak relatively to the surface current. Tho positions 
of tho buoy are observed at intervals of an liour or 
less by bringing up tho ship as close to tho drifting 
system as possible, without interfering with its 
movements. Tn daytime, with moderately strong 
currents, the movements of tho buoy are followed 
from the ship at anchor by moons of » Zeiss 
tele-meter. Such drifting systems have occasionally 
boon followed right across the Skagerak from Skagen 
to the lighthouse M&seskftr on the Swedish coast 

Last summer this method was found particularly 
useful for studies of the rotating currents discovered 
from tho Skagerak m the central Ila]tic' In order to 
determine the shifting positions of tho drifting system 
ns accurately as possible far from tho shores (lat 
B8° 01' N, long 20° 30' W ), throe largo surface 
buoys carrying electric torches wore anchored a few 
kilometres apart, by moans of which the bearings 
of tho ship following the drifting cross could be 
accurately found With tho cions at 10 metres 
below tho surface the trajectories from thirty hours’ 
observations were found to form two beautifully 
smooth loops, showing, beside tho rotatory current, 
a general displacement towards tho 3 S W. The 
rotating vector turned by a little more than 720° 
m the same time The period thus is about fourteen 
hours, in good agreement with previous observations 
on these ’inertia currents’ The details will bo 
published in Svrnska Hydrografiel -Biologuka Kom- 
mueumene Sknfter 

Hans I'ettkbsson 

Bom<5 Station. Bomb Kucjjcndkbo 

1 Natcib, 1*1, 58S, April 22, IBIS 


Ionospheric Investigations in Low Latitudes 
Dubino the recent expedition of the “Consiglio 
Nazionale delle Ricercho" in Kntroa for studying 
cosmic rays, I made many observations by the echo 
method on the state of tho ionosphere at Asmara 
(lat 18° 20' N , long 38° 86' E ), from September 
to November 1083 The most important results are 
aa follows 

The limiting wave-length for the vertical reflection 
m region F during the daylight hours reaches a 
minimum value between 20 and 28 metres towards 
six o’clock m the afternoon (local time) and not at 
no °n as m the middle latitudes. In correspondence 


with this maximum of lonio density, waves between 
140 m. and the limiting wave are reflected at heights 
which differ by less than 6 km.: this shows the 
formation of an extremely thm ionised layer 

Tho most interesting phenomenon that has been 
revealed from these observations is that, toward 
two o’clock m the morning, a very strong 
decrease of the limiting wave-length m region F is 
frequently noted it may pass from 60 m to 40m. 
(for the extraordinary ray) in on hour or two. 
Simultaneously, tho virtual height of reflection 
decreases for all wave-lengths. After having shown 
this secondary nightly maximum, the jonio density 
decreases until about half an hour before sunrise, 
and then increases again during daylight Another 
striking feature of the ionospheric conditions is the 
violent fading and oomploxity of ochoes which 
accompany those nightly increases of ionic density. 
On many occasions I havo observed the simultaneous 
rising of n particular type of atmospherics with 
Continuous rustling 

Region E presents a maximum of ionic density, 
which is always loss than that of region F, and it 
is also sometimes subject to nightly increases of ionic 
density, chiefly m the early hours of night 

Tho observed plienomena, especially tho nightly 
increases of lomo density in region F and the 
occurrence of the daily maximum about bix hours 
alter tho sun’s radiation roaches its maximum, 
hav mg regard to tho geomagnetio latitude of Asmara 
(11° 30'), cannot be explained ns due to electrified 
corpuscles from tho sun or other cosmic origin, 
which may be able to ionise tho high atmosphere 
At present, tho only logical suggestion which can 
bo formulated is C T R Wilson’s 1 that tho effects 
are due to the ionisation produced by the eleotno 
fields of thunderstorms, which undoubtedly reach 
very high values in tropical regions 

Ivo Ranzi 

“A Righi” Physical Institute, 

University of Bologna, 

Italy 

1 Pmr p* M Sof.n. 820. 1925 me Rot Son, A, 141, 706. 


Vibrational Energy Levels of Hydrogen Cyanide 
Thb infra red spectrum of HON vapour lias boen 
examined with fairly high dispersion in tho region 
near 2p The following bands were observed . 


Hand Position 

v, + v, 4000 6 cm -* 

v, + 2v, 4993 9 

V! -t v, 5406 0 

2v, 6523 6 


Character 

perpendicular 

perpendicular 

parallel 

parallel 


Tho band at 5405 is somewhat distorted, due to 
water vapour absorption m the same region, and its 
position is accurate only to within a few wave 
numbers The discovery of the two perpendicular 
bands mokes it possible to construct the complete 
vibrational energy level diagram of the normal 
molecule with a high degree of precision. In a report 
to appear in the near flitnre the detailed analysis 
will be presented, and also the application of tho 
results to the determination of the thermodynamic 
potentials of hydrogen cyanide. 

► A. Adel. 

E P BAteXEB. 

University of Michigan, 

Ann Arbor, U.S.A. 
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Research 

Polychrome Jewellery in Kent A new view of the 
origin and dating of the garnet-inlaid jewellery from 
Teutonic graves in Kent is put forward by Mr T D 
Kendrick in Antiquity for l)ocomber According to 
the generally accepted viow of the two groups into 
which this jewellery falls, one (Stylo A) characterised 
by dnsonnd and llligreo, in which thore is no chip- 
can ing and niello is rare, is regarded as later than 
the class (Stylo if) in which chip-carving and cast 
settings are the rule, niello is common, and there is 
no filigice uml no closonnd The earlier. Stylo B, is 
dated as from the early sixth century, while Stylo A 
is assigned to late sixth or caily seventh contuiy. 
one view holding that the latter represents JutiHh 
supremacy under Ethelbert It is here suggested, 
however, tliat a substantial part of the polychrome 
jewellery liolongs to an earlier Kentish population 
than tlie Jutes of Ethelbert, and that the two groups 
are eontempoiaiy and liolong to the arehnsilogy of 
the JutiHh invasion, with a central dato at about 
A D 600 Tt is clear that Stylo A had a cultural 
background ni its own, remarkable for its ‘luxury' 
or foreign aspect, being associated with Coptic bronze 
bowls, amethyst beads and cowries It is also 
associated with ‘British' hanging bowls Its distribu¬ 
tion m the main is along Wathng Street, whilo 
Style B is found chiefly in Tlmnet and the Sandwich 
country While Style B may well bo Jutish, it is 
suggested that Stylo A, which exhibits unrivalled 
workmanship and is dually a distinct culture, was 
of British ungin Tho distribution of the two cultures 
is explicable on the supposition that for a time tho 
Dover road continued to be held by British when 
all other lines of communication had boon blocked 
by the Jutes and that the Teutonic settlements along 
the Wathng Street aro those not of Jutes but of 
miscellaneous Teutonic mercenaries called in to help 
keep open communications with the Continent 

Rain-malang in Neolithic Times Prof. L Joleaud {Re¬ 
vue Bcietihflque, Nov 26) constructs a pedigree for 
certain rites connected with ram and the supply of 
water in rivers, lakes and wells in north-west Africa, 
which extends back to neolithic times, through 
references m classical authors, analogies from Ancient 
Egypt and the rock drawings of North Africa, more 
particularly in Morocco and the Sahara The essential 
feature m the modem ntea is a procession, of domestic 
animals, especially rams and oxen, accompanied by 
men bearing ladles and spades and sometimes playing 
ball with sticks, hand or foot Tho beasts are decked 
with various ornaments and trappings, feathers, 
leaves, amulets, etc Both animals and men partici¬ 
pating should urinuto m the course of tho ceremony 
and special honour is paid to the genital organs of 
both men and beasts. The rock-drawings of Oran, 
and to a less extent of the Sahara, bear witness to 
the neolithic origin of theso rites Rams and oxen, 
similarly caparisoned, ore shown in the drawings 
taking a prominent part in invocation rites In Borne 
instanoea, what would appear to bo intended for 
nun is falling on the animals. Sometimes men or 
beasts are shown urinating or preparing to perform 
that act. In a cave at Cape Spartol m northern 
Morocco a large number of terra-cotta models of 
neobthio date of the genital organ of rams and buoks 
have been found, which, apparently, had served os 


Items 

idols or ex-votoa The plaoe of the ram, which is the 
most prominent animal in the neolithic rites, is 
taken later, at about tho period of the saneolithio 
age in Egypt, by the bull Prof Joleaud traoee the 
connexion of these early animal figures with animal¬ 
headed gods suoh as Ammon and thoir development 
into anthropomorphs 

Mammals of California Dr Joseph Gnnnell has 
compiled a catalogue of the reoent mammal fauna of 
California m which he inchoates the plaoe of the 
original description, the type locality and the range 
of 460 spocies and sub-species, including four sub¬ 
species of man (Umv California Pub Zool., 40, 
No 2,71 -234, 1933) Thu number of distinct forms, 
which includes 220 full species, has greatly increased 
since the first Californian list, of 1868, with its 116 
kinds, or even the 1906 list of Frank Stephens, with 
276 kinds The list includes several spooies of non¬ 
native mammals such os the block and Norway rats, 
tho Alexandrine rat and the house-mouse, only the 
first of which is relatively scaroo and is oonfined to 
coast-wiso cities. Equally successful in its powers 
of colonisation has been the Virginian opossum, first 
introduced by man probably about the beginning of 
the presont century and now present in nearly all 
the counties of San Francisco Bay region and of the 
Pacific slopo of Southern California 

Territory in the Life of Birds Tho theory of territory 
in bird life, enunciated by Eliot Howard some 
twenty-five years ago ami supported by the field 
observations of himself and others, has novor gained 
complete acceptance, and now David and Dr 
Lambert Lack have formulated a reasoned argument 
against tho wholesale' application of the theory 
(British Birds, 179 ; Dec. 1933) Were territory a 
primary requirement for success m reproduction, it 
might bo export**! to be universal amongst birds. 
It is not universal, and many of the most successful 
amongst birds are colonial breeders Moreover, 
according to tho authors, there is no good evidenoe 
that territory is important in conserving a food 
supply for the young Many territorial birds, like 
colonial birds, obtain their food, not from their own 
‘territory’, but from a common feeding ground; 
they allow other members of the same species to 
feed in their territory ; and, on ocoasion, even their 
own solocted females may ignore the territory 
of their mate anil build in that of another male. 
Indeed ‘territory’ is really nothing more than a 
male bird’s song centre, in which his can sing and 
display in prominonce, and since these activities 
are at thoir highest at tho beginning of the breeding 
season, it is only at that period that territory u 
strictly mauitamed 

Russian Spiders. A list of the spiders of the U.S S R., 
prepared by Prof D Charitonov, has just been 
published by the Leningrad Academy of Sciences 
(Katulog Russkich Paulov, Ann Mua. Zool, 32, 
1-206) Tho classification adopted is that of Petrun- 
kcvitoh (1928) and the list includes the nomas of 
1,068 spidors found m Russia, with the localities and 
captors of each species The introduction and notes 
are printed m Russian and German. All records to 
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1930 are included, but many diatnots are still un- 
searched and a large increase may bo expected Of 
the 222 genera mentioned, 163 are also British, so 
that the work supplies a welcome addition to our 
knowledge of the range of many British species It 
appears that more than half the Russian spider 
fauna belongs to four families—Linyphncim 261, 
Lyoosidso 146, Attidae 127 and Thomisidie 110 species, 
the corresponding British figures being approxi¬ 
mately 240, 36, 33 and 34. Before long, Oroat Britain 
will be the only European country in which a recent 
list of the native Aranese is not existent, & fact which 
should bo romodied 


Biology of Calanas. In a contribution to the litera¬ 
ture of Calanus, Dr Sydney G Gibbons gives an 
account of material collected m a restricted part of 
the North Sea (“A Study of the Biology of CnJonws 
finmarchtcua in the North-Western North Sea” 
Fishery Board for Scotland Scientific Investigations 
1933 No 1) Of all the copepods caught in the nets. 
Culanua predominates to a largo extent in almost 
every haul, at certain times (May-August) the mean 
percentage abundance reaching 70 or more Special 
attention is given to the separate stages picked out 
from the plankton, from nauplius to adult—cloven 
stages in all The author is ublo to show that from 
the last larval stago (fifth copepodid stage), which 
shows no trace of external sexual characters, the 
perfect male or female arises Besides this he has 
found a sixth nauplius stage, not before noticed, 
coming between the fifth nauplius and the first 
copepodid stugea. The area investigated is difficult 
to compare with other regions where Culanua has 
been specially worked out There is a vory small 
winter population which in November consists of 
slowly developing late copepodid stages. By Fobruary 
many have grown into adults which breed, and 
nauplii appear. A rapid rise in numbers m Apnl 
is duo in the north to additions from outsido, in the 
south from breeding of adults already there Soon 
the southern section is inundated with 3rd and 4th 
copepodid stages from outside The influx first 
affects the north, then tho south, and the Column 
population is duo both to movement from north to 
south and to development within tho area 

Polyhedral Cells. F T Lewis has recently discussed 
the shapes of cells (Free Amur Acad. Arts and Set , 
68. June 1933), in the investigation of which ho has 
employed the wax-plate reconstruction method He 
status that tissues are not composed of rhombic do- 
docalicdral cells, truncated or otherwise, for these 
shapes have characteristic tetrahedral angles which 
cells avoid In a mass of cells of approximately 
uniform size, the average cell has fourteen faces of 
contact with its neighbours; it is a tetrakaideca- 
hodron Data m support of this are given for 100 
cells in elder pith and in fat tissue and for 50 oells 
m precartilage m the tadpole of Bufo. In the elder 
pith the cells tend to be m orderly arrangement in 
columns, but m fat and precartilage the oells, with 
the same number of facets, seem piled m lawless 
confusion. A reconstruction shows 16 oartilage oells, 
with an average of 14 I facets, which had 12-21 
facets each. The author adds a surmise concerning 
nervo cells and neuroglia, pointing out that these 
two types of branching cells arise out of the primi¬ 
tively uniform cells of the medullary tube. Sinoe 
cells formed around nuclei distributed at random are 


on the average 14-hedral, it may be assumed that 
the pnmitivo oells of the medullary tube are of this 
character He suggests that the nervo oells imbibe, 
grow and send out processes ; the neuroglia oells 
become relatively shrunken The processes of the 
nerve cells, one axone and the dendrites, would grow, 
out along the lines of least resistance, extending from 
the oomera of the cells as shown in a model, but 
with tho regression of tho nourogha the intracellular 
splices would beoome large and the dendrites would 
not preserve their angular kinks. 

Primulas in Bhutan. A very interesting account of a 
botanical tour in Bhutan, a State between India and 
Tibet, appears in No 87 (vol 18) of Notes from the 
Roi/al Botanic Garden, Edinburgh (“Botanical Tours 
m Bhutan, with Special Reference to the Occurrence 
of the Genus Primula", by Roland Edgar Cooper, 
pp 67-118, Nov 1933) The author visited Bhutan 
in 1014-15, touring tho country extensively Notes 
of tho general distribution ot vegetation are given, 
but tho various members of the genus Primula 
received special attention Several now species or 
forms are described m the paper under review, and 
seventeen out of tho thirty-two sections of the 
botanical genus occur in Bhutan The species are 
all described according to tho classification of Smith 
and Forrest (1028), and are extremely useful m 
providing information about the natural habitats of 
many garden primulas 

Fungi causing Sooty Moulds Several European myco¬ 
logists have, in tune past, described various fungi 
winch produce a black, powdory mould upon the 
Ionvoa of various plants The idea that this con¬ 
dition was due to infection by two or more fungi 
had boon growing, but proof is now forthcoming 
("The ‘Sooty Moulds’ of some Australian Plants”, 
by Miss E E Fishor, Proc Roy. Soc Victoria, 45, 
N S , Pt 2, 1033, pp 171-203) Sooty moulds on 
plants of Bursaria spmosa, Leptospennum spp., 
Myroporum xnsulare and Melaleuca sp have bron 
investigated On somo hosts tho mould consists of 
two fungi, but usually there are three types : a 
penthocial stage, which is often a species of the 
genus Teichospora, a pycnidial stage, and an open 
conidial stage. The fungi of oach stage which appear 
upon tho host*, montionod above are described m 
minute detail, both as they occur in Nature and as 
they behave upon culture media. 

Observations on a Tropical Cyclone. The Marine Ob¬ 
server of October 1033 contains an account of a 
particularly violent hurricane through whioh the 
S S Phemius passed on November 5-9, 1932, when 
on a voyage from Savannah to Colon. The description 
is by the observing officer, Mr H Nioholas It does 
much to correct the impression of symmetry and 
simplicity sometimes conveyed by accounts of 
tropical cyclones in meteorological textbooks. Four 
barometric minima were experienced, and on one 
day—November 6—two lulls with phenomena char¬ 
acteristic of the calm ‘eye* of a storm wore experienced 
at about 2 am. and 4pm, each of which lasted 
about an hour The Phemius lost hor funnel and 
had derricks, lifeboats and bridges wrecked by the 
- Jbrco of tho wind, the speod of whioh was estimated 
as two hundred miles an hour, and for a long time 
the ship was earned by the storm in an unmanageable 
state. The lowest barometric minimum occurred at 
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8 pm. on November 6, this being the first of the 
four minima, which followed a continuous and very 
rapid fall of pressure The reading fell to 014 0 
millibars (27 01 in ), which is 4 3 millibars (0 13 in ) 
lower than the previous lowest verified barometer 
.reading recorded in a tropical cyclone, namely, 
in the hurricane of September 10, 1886, which passed 
over False Point, River Hooghly. The ship’s baro¬ 
meter, it may be noted, had only recently been 
supplied by the Meteorological Office, and had boon 
certihod by the National Physical Laboratory during 
the previous year. On emerging into fair weather, 
the Fhcmtus was taken in tow by a salvage steamer, 
and the hurricane continued northwards to cause 
much damage on Grand Cayman Island 

Pipe Heaters and Coolers. Tho report by l)r Ezor 
Griffiths and Mr J II. Awbery on tho measurements 
they have made at tho National Physical Laboratory 
under tho auspices of the Engineering Committee of 
the Food Investigation Board on the heat transfer 
between metal pqies and a stream of air was read 
by the authors before tho Institution of Mechanical 
Engineers on December 16 It supplies more definite 
information than has been available hitherto on tho 
effects of the speed and temperature of tho air, the 
size and temperature of tho pipe and its position 
with respect to neighbouring pipos, on the inter¬ 
change of boat between air and pipe For dry pipes 
tho interchange is tlio same for tho sumo two tem¬ 
peratures whether tho pipo is hotter or colder than 
the air If ico or snow form on a cold pipo but remain 
dry, tho abstraction of heat from tho air is tho same 
as from a bore pipe of tho diameter and temperature 
of the outer surface of tho covering, but if water is 
dnpping from the joo or snow tho heat abstracted 
is increased 30 per cent. In all eases turbulenco in 
the air stream increases the heat interchange 

Background Noue in Amplifiers It has long been 
recognised that some of tho background noise in 
valve amplifiers is due to tho inherent propel ties of 
materials as they exist In a paper read to tho 
Institution of Electrical Engineers on December 0 
by E. B Moullin and H D M Ellis, tho causes that 
give nse to the noise are divided into two classes 
There is first the spontaneous voltage in the circuit 
callod ’thermal agitation’, and thoro is secondly tho 
inherent mechanism of thermionic conduction within 
a valve which is called the Schrott effect. The 
experimental work described in this paper is u 
continuation and amplification of tho pioneer work 
done by other scientific workers All the component 
portions of an amplifier produce spontaneous fluctua¬ 
tions of voltage and thoso harmonic oompononts 
which arc inside the acoustic range disclose them¬ 
selves by making background noise This noiso is 
always a scratchy hissing noise, but the general level 
of tho pitch rises with the fns|uency of tho circuit 
The experimental results given vonfy the theory 
It is shown that bare wire is unsuitable for use in 
the early stages of a high magnification amplifier as 
it exhibits curious effect* when it camee a current 
The eleotno current passing from tho filament to 
the anode of a thernuonio valve is now considered 
to be a stream of individual electrons The pattonng 
of these electrons on the anode mamtam it at a 
fluctuating potential Since these electrons come to 
rest in the space charge at random intervals of time, 
they arrive at irregular times and so participate in 
the general Schrott effect. According to the authors’ 


view, the Sohrott voltage is due essentially to the 
anode circuit receiving current by discrete charges, 
and must always ooour. 

Collisions of Neutrons with Atomic Nuclei Feather 
(Proc Roy. Soc , A, Nov ) has carried out further 
cloud chamber investigations on the collisions of 
neutrons with light atomic nuclei Tho neutrons 
were derived from a polonium-beryllium source and 
the tracks were studied in oxygen, on oxygen- 
hydrogen mixture and a mixture of acetylene and 
helium chosen to have suitable properties for the 
working of tho expansion chamber A frequency 
curve of the ranges of the oxygen reooil atoms is 
similar to the ourve for nitrogen collisions, obtained 
from previous work and presented here in a revised 
form Fow oxygen reooil atoms have a range greater 
than about 2 A mm. of air. Using data of Blackett 
and Lees to correlate range of recoil atom with 
velocity and assuming that the collisions of the neutron 
are clastic, most of tho noutrons are found to have 
an upper energy limit of about 4 6 X 10* volts 
It w not clear whether tho neutrons form a homo¬ 
geneous group or a continuous distribution, since the 
distribution curves of the recoil atom onergies are 
in any case continuous The interpretation of tho 
tnu ks obtained m tho mixtures is complicated. 
Tho distribution ourve for tho acetylene-helium 
mixture shows a pronounced change in slopo at 40 
nun range, this may be ascribed to helium or to 
carbon In the former case, it would indicate thd 
appearance of a group of noutrons of energy about 
1 1 million volts—presumably produced by resonance 
disintegration, nnd in the latter ease it would mdieate 
tho presence of neutrons of more than 10 million 
volts The study of the brightness variation of several 
individual tracks indicates that thoy ought to bo 
ascribed to carbon nuclei, and gives some evidence 
in favour of the existence of high velocity neutrons. In 
addition to tho olustio collisions, disintegrations were 
observed m oxygen, and ascribed to the capture process 
O 1 * + » -* C u + He, the energy relations requiring the 
produc tion of a high onorgy y-ray. The disintegration 
of carbon is very rare, if existent, only one case being 
found in more than two thousand photographs. 

Temperature Data of Metals Sir Robert Hadfield and 
the Rescan h Department of his firm, Messrs. Had- 
fiplds. Ltd , Sheffield, have recently published a new 
edition of a temperature chart extending from 
— 273 06° O up to the temperature of tho eleotno 
arc. which thoy givo as 3.700° C (T 0106 Is ) Tho 
melting and boiling point* of various materials are 
tabulated, the greatest care having been taken to 
ascertain tho latest and most reliable data. An 
interesting, and unusual, feature of this chart is that 
the degree of accuracy with which the temperature 
is known in any particular case is indicated by tho 
manner of its presentation. Thus, up to a temperature 
corresponding with tho melting point of copper, 
1083 0° C , the temperature is regarded as being 
reliable to within ±0 1° C , whilst at the melting 
point of molybdenum, 2016° C , the degree of accuracy 
is regarded as _k 8° C In addition to the data for 
the pure results, the melting points of various 
refractory materials, the temper oolours of steel and 
other industrial temperatures of importance, are 
recorded The purposo of the ohart is stated to be : 
“To present to those oonoemod, in convenient form, 
various temperature data of general interest", and 
in this the producers we singularly successful. 
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Reference Chart for the Apparent Motions of the Sun, Moon and Planets 

By Dr. B. K V aid ye. Indian Institute of Science, Bangalore 


T HE apparent motions of the sun, the moon and 
tho planets during tile course of a year can be 


represented very conveniently by plotting on a b ingle 
sheet of paper the right ascension of these bodies 
corresponding with each day of the year The 
planetary chart prepared in this way givoe a 
picture of the sky for tho whole year, so far as 
the principal members of the solar system are 
ooncomwl, and besides, it shows at a glance 
all the planetary phenomena and tho days when 
they occur 

Fig 1 showB such a chart for tho year 1034 It 


forward motion they aro m superior conjunction 
with tho sun, while during a downward or retrograde 
course they pass through an inferior conjunction at 
tho point of intersection with tho sun line The proper 
dates and periods for these and other phenomena 
are read off on tho abscissa 

In othor resjiects tho chart is self-explanatory. 
The dates for tho mutual conjunctions of the planets 
and for their conjunctions with the sun and the moon 
aro given by varioim points of intersections The 
stationary points at the two extremities of a retro¬ 
grade path are marked iS' The time of opposition 



is not possible to include in tho diagram the variation* 
m the decimations of tho objoots, but this need oauso 
httlo interference, as the movements considered here 
lie^ within tho comparatively narrow region around 
the ecliptic Along with the right ascension hours 
on the ordinato are given tho names of twelve stars 
in the rodiooal constellations. These stars are placed 
at a distance of approximately two-hour angles in 
succession, and he at points which aro very near 
the ocliptic. They serve to locate the positions of 
the planets, the sun and tho moon at any desired 
day of the year. 

The most interesting types of curves are described 
by the two inferior planets, Mercury and Venus 
Their motions lie alternately above (eastern obliga¬ 
tion) and below (western elongation) tlie sun’s line 
of motion, corresponding to the periods when they 
appear as the evening and morning stars, respectively 
The greatest elongations are reached on the days 
when their distances from the sun lme are a maximum. 
When their paths intersect the sun lme during a 


to tho sun is marked by tho appropriate symbol. 
The. moon’s path, with the four principal phases, is 
shown by a number of slanting lines crossing the 
whole of the diagram The solur and the lunar 
eolipses are marked by the letter K noar a new moon 
or a full moon. The times of tho equinoxes and the 
solstices are indicated by the conventional zodiacal 
symbols, 

The tune of tho rising or tho sotting of a planet 
on any particular day may be ascertained by finding 
its distance from the sun on the day in question. 
This distance gives directly the duration in hours 
for whioh the planet would be visible above the 
horizon, after the sunset or before the sunrise 
according to its position above or below the sun line. 
Thus it may be seen from the diagram that at the 
end of January 1934 a remarkable phenomenon 
oocurs when the sun is olosoly followed by the four 
planets, Mercury, Venus, Saturn and Mars, the first 
three of these setting about half an hour and tho 
last about an hour after the sun. 
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Disorientation 

ECTIONS I (Physiology) and J (Psychology) of 
the British Association discussed on September 
7 at a joint mooting tho problems of disorientation 
and vertigo. Dr. J T. MacCurdy (Cambridge) was 
the first speaker He said that the most univorsal 
type of physiological orientation is the reaction to 
gravity When tho effective value of g is varied, there 

is an merooso or decrease in tho tension of the muscles 
which withstand the drag When the direction of g 
is changed, there are reflex movements of tho trunks 
and limbs which re-orient the body to g, the so-called 
righting roflexes Any disturbance of these balancing 
reactions would upset tho bodily orientation, if there 
wore no accessory means of judging tho direction of g. 
Such a means exists in vision 

The labyrinthine sensations, regarded generally os 
the most important for maintaining posture, are 
regarded by MacCurdy, following Carton, as the least 
important, and the muscle and deep pressure sons os 
as the most important factors 

Discussing the relationship of v ortigo to disorienta¬ 
tion, Dr MacCurdy pointed out that when tho 
labyTinth or other {tarts of tho balancing system arc 
diseased, tho body is physiologically disoriented, but 
the individual is not necessarily jwychologieally dis¬ 
oriented, if his judgment remains intact liis judg¬ 
ment, howev er, can bo interfered with in throo ways 
either his attention may be distracted by giddiness 
or by his efforts to mauitam his balance , or objocts 
themselves may bo viewed with difficulty because 
they are in motion or seen at an unfamiliar angle , 
or tho posture-balance component of tho visual per¬ 
ception may bn absent or distorted All those con¬ 
ditions involve for compensation the intellectual 
building up of a correct perception, which may bo 
substituted for the usual, uutomatioally correct 
reaction to g. 

Dr, MacCurdy illustrated his points from tho 
sphere of flying, and further illustrations were given 
by Flight-Lieutenant Haslam, RAF 

In his final remarks, MacCurdy discuasod nausea 
and vomiting and formulated a theory as to its 
physiological mechanism Two types of sensitiveness 
probably exist, ho suggested, one duo to violent 
changes in the value of g, the other due to changes 
in the direction of g. Tho normal response to increase 
of g is tension in tho extensors and rigidity of tho 
abdominal walls If this is inoffoctive, a diaphragm¬ 
atic tug ensues Dr T. G Maitland (Cunard Steam¬ 
ship Co , Ltd ) agreed that the diaphragmatic pull is 
important, but only as an auxiliary cause of 
nauaoa 

Dr Maitland pointed out that the vestibule and 
the sonu circular canals are tho chiof receptors of 
imposed movement. They have been evolved to 
meet only certain modes of such movement When 
they encounter movements of another order, the 
reflexes they evoko not only fail to maintain equili¬ 
brium, but also actually disturb it. Tho sensory 
receptors of the muscles, tendons and joints, and the 
skin of tho supporting structures, are excited by 
these reflexes These muscles give a false orientation 
and so vertigo is caused which is an 'emotive and 
hallucinatory reaction’. Vertigo, of course, may also 
arise from other causes. 

It is not certain what part the semicircular canals, 
primarily receptors for rotatory movement, play m 
rectilinear movement, though both rotatory and 


and Vertigo 

reotilmear movements excite vertigo. Although 
evidence from experiments is conflicting, various 
facts suggest that reotilmear movements do affaot 
the semi-circular canals, but not when the deviation 
is slight Dr Maitland also directed attention to the 
fact that tho conditions of the vertigo excited by 
descending reotilmear movement are the reverse of 
those of the vertigo excited by angular rotatory 
movement In the former case, the vertigo is pro¬ 
nounced at tho inception of tho movement, roaches 
its maximum with acceleration, diminishes with 
retardation, and disappears with cessation , whereas 
in the lattor case, it is absent at the moeption or 
acceleration of the movement, slight with retardation, 
and maximal with cessation 

Squadron-Leader £1 D Dickson, R A F., remarked 
that controversy has raged over the port played in 
flying by the vostibular apparatus, and that played 
by deep sensibility and eyesight in appreciating the 
position and movement of the oeroplano in space. 
In movements such as loops, spins, nose-dives, etc., 
the manoeuvre is undoubtedly appreciated by the 
nervo endings in the semi-circular canals and to some 
extent by tho otoliths, but this does not mean that 
consciousness is necessarily involved In movements 
comemod with inclinations round a sagittal axis, 
such as in banking, or rising or descending, it n 
difficult to detormme what port is played by the 
labyrinth and doep sonsibility, and what part is 
played by perception of the position of the aeroplane 
in space Hu then proceeded to discuss m detail the 
various evolutions practised in flying and to analyse 
vory carefully tho salient features in oach His general 
conclusions woro • (1) the labyrinth plays no definite 
rflle in orientation so far os flying is concerned J (2) 
sight is the most important factor in informing us 
of our position in spaoe, (3) in the absence of sight, 
deop sensibility is next in importance 

Mr R J. Bartlett (King’s College, London) took 
up the position that probably ono immediate physio¬ 
logical cause of disorientation and vertigo is insuffi¬ 
ciency of available oxygen in tho blood supply to the 
brain Faulty breathing may, therefore, bo a causative 
factor. In air and water travel, a principal cause of 
the faulty breathing may be the bodily reactions to 
tho changing incidence of the pull of gravity with 
tho rolling or pitching of boat or aeroplane Bartlett 
finds that the effects of land and ocean travel can be 
induced m suitable subjects by vibration without any 
rolling, pitching or translatory movement. The 
subject sits m a choir attached to a box containing 
a motor loaded eooantncally and run at speeds from 
twolve to twenty revolutions per second. Changes in 
the frequency of the vibration and certain ontical 
frequencies aro found to be particularly effective; 
pneumograph records show the marked effeot on the 
breathing of susceptible subjects When it is difficult 
or impossible to keep the vibration and the breathing 
m harmony, discomfort is experienced. 

Dr. R S. Creed (Oxford) stated that m vertigo 
there roust bo - (1) false sensations of movement, or 
perhaps sometimes only of position; (2) a tendency to 
make compensatory movements jeopardising balance; 
and (3) consciousness of the falsity of the sensations, 
causing a feeling of uncertainty and nnsafeness whenoe 
orison mental confusion and distress. The first two 
of these may occur alone, resulting in some degree 
of disorientation, and the subject may fall to the 
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ground, but without any of the unpleasant feelings 
associated with the word giddiness. 

In people who are particularly susceptible, vertigo 
accompanied even by nausea and vomiting may 
easily be brought about by kmffisthetio impulses or 
by moving visual stimuli But that the labyrinth is 
by far the most usual and important sense organ 
from which vertigo is aroused, and probably tho only 
one concerned m sea-sickness, is now firmly estab¬ 
lished. James, Kroidl and Myginol have all com¬ 
mented on the immunity from sea-sickness of deaf- 
mutes in whom the labyrinths were deficient The 
experiments of Dreyfuss on guinea-pigs and of 


Kreidl on dogs, cats and pigeons pointed in the same 
direction Deoerebration, deoerebellation, or section of 
both vagi leaves sea-sickness unaffected, but removal 
of both labyrinths or section of both eighth nerves 
results m complete immunity Tho mostlikoly explana¬ 
tion of the vomiting seems to bo that it is caused 
by spread of excitation from tho vestibular nuclei 
to the neighbouring medullary ‘vomiting contro’. 

As a result of tho interest aroused in the discussion, 
a joint research committee of tho Soctions of Physio¬ 
logy and Psychology has been set up to investigate 
tho conditions of vertigo and its relation to dis¬ 
orientation 


Fishes of Mountain Streams 


D r SUNDER LAL HORA, of the Zoological 
Survey of India, has for many years dovotod 
special attention to the study of tho fauna of 
rapidly running waters in the hill streams of India. 
Bis knowledge of this difficult and into routing 
branch of zoology is unrivalled No one, therefore, 
could bo bettor qualified than ho to undertake a 
detailed investigation* of that remarkable group of 
cypnnoid fishes, tho Homalopteridu- These fishes, 
inhabitants of swiftly running mountain streams of 
southern Asia, have undergone a great variety of 
adaptive modifications induced hy the peculiar 
environmental conditions typical of their habitat 
In the first part of his report the author deals with 
the taxonomy of the group It is divided into 2 
subfamilies—the Uomolopteruue, comprising 6 
genera and 31 species, and the Gastrornyzoninm 
which is represented by 11 genera having in all 
about 16 species In tho Homaloptcnnai 4 now 
species belonging to the gonora Homaloptera and 
Lcpturichthys, and 2 new varieties of BalUora brucei 
aro described Among tho GastromyzomnsB no now 
spocios havo been found, but m order properly to 
classify the existing species 6 new genera are pro¬ 
posed in this paper. No attempt has been made to 
describe in full each and eveiy species, but wherever 
an amplification of tho already existing description 
seomod to tho author to be desirable the species is 
• Mtmotn of tho Indian Muteum, vul 12, Mu l, pn Z0V310 
' C laatlttcstlon. lltonorata and Evolution id ilomaloptend 1'tahn". 
By Sunder Lai Hina Calcutta , Ucctmber, 1832 


either rodesenbed or a note is inserted concerning 
some of its most important foaturos 

In the second part of the paper tho bionomics 
and evolution of the Homalopterulffi are discussed 
at some length. The most characteristic features of 
it b members such os flattened shapo, insertion of the 
pectoral fins (which are used for adhesion) far for¬ 
ward below or even in front of the eyes, possession 
of a peculiar rostral groove in front of and con¬ 
tinued along each side of the mouth, the peculiar 
structure of tho hard and strong lower jaw, aro 
shown to bo definitely correlated with tho throe most 
important factors in the environment—strong current, 
high oxygon content, and nature of the food supply 
available. Throughout the paper attention is 
repeatedly directed to the ‘communal convergence* 
that is exhibited by these fishes and to the series 
of characters showing parallel development in tho 
members of the two sub-families From all tho 
evidence which ho has acquired the author believes 
that tho Homaloptondra are probably a polyphyletio 
family the members of which are derived from the 
Cyprinulsa and Cobit idle and have come to reeemble 
one another superficially under the influence of the 
aamo environmental conditions 

Dr Horn is to be congratulated on having pro¬ 
duced a paper which is not only a valuable addition 
to tho literature on the taxonomy of tho Homa- 
ioptoridie but is also of great theoretical interest. 

q. A S. 


Geological Reconnaissance t 

I N 1032 the Royal Australian Air Force made 
flights over many of those areas m Australia 
which are deemed to bo worthy of investigation from 
the point of view of the discovery of oil Dr W. G. 
Woolnough, who was present as observer and geo¬ 
logist, has now detailed the results obtained in a 
report which gives valuable information regarding 
the function and importance of aonal work in assisting 
and expediting geological survey. The object was 
to determine the disposition of strata and especially 
to locate dome structures, the investigation being 
made partly by visual observation and partly by 
the study of the photographs taken from the air 
Much experience is required before tho utmost can 
be achieved by these methods, and Dr Woolnough 
states that he scarcely began to appreciate the 
significance of details seen from above until ho had 
completed one hundred hours of flying. 


y Aeroplane in Australia* 

From J uly until September, a circuit of Australia was 
nmdo also a visit to Tasmania, atmospheric con¬ 
ditions on tho whole being favourable Over Melville 
Island observation was hindered by a tribal fight, as 
part of the strategy consisted m tho lighting of 
extensive bush fires, the smoko of which provided 
nuclei for the condensation of moisture and the 
development of clouds The orientation of the 
photographs and the elevation of hills and scarps 
above the surrounding country can bo determined 
by noting the direction and lengths of shadows— 
provided the time of exposure is accurately known. 

In those regions where the rooks are well exposed 
and whore topographical forms are the direct result 
of the differential erosion of bods, the main tectomo 
features aro easily seen, and examination of the photo¬ 
graphs reveals where tho detailed ground investigation 
.which is essential to the full eluoidation of the 
structure should be undertaken. Most valuable is 
the clearness with which the true disposition and 
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continuity of strata can be made out from the 
bird’s-eye view of country in whioh the ground 
worker is baffled at oloao quartern by the confusion 
of detail resulting from erosion, accumulations of 
detritus, and the presence of false dips duo to local 
and superficial collapse of strata The observer is 
warned against reading ‘strike’ into a banding duo 
to the parallel alignment of superficial sand dune 
accumulations; furthermore, where dips arc slight, 
it is often impossible to determine in which of the 
two possible directions thoy lie, and for this ground- 
levelling is required 

It was in baro featureless plains devoid of rock 
exposures that the most romarkablo results were 
obtained. Sometimes it was poamhlo to detect goo- 
logical structures of great importance whore the 
absence of outcrops presents an insurmountable 
obstacle to ground survey Hero a pattern can he 
discerned which the geologist can recognise at once 
as that of a geological map, and in one case the 
proved structure of an area with abundant outorops 
was followed into adjacent lowlands tho geological 
structure of which has hitherto remained hidden 
Such pattern is duo to the different appearances of 
soils to the ‘aatinic eye’ of tho camera Cloarly theso 
soils havo developed from the wouthonng of tho 
rocks beneath them, the disposition of which thoy 
thus rcvoal Pattern may bo seen through thin 
parched grass but it is lost with a fresh luxuriant 
growth, and the survey must ho made when the 
conditions are favourable 

Some success was achiovod in gleaning inhumation 
regarding the geology of hoavily forested regions, and 
much may be exported from tho further development 
of this line of attack on a typo of eountiy which w 
the despair of the imostigator on tho ground 


University and Educational Intelligence 
London —Tho following appointments to Univer¬ 
sity roadorships have recently boon mode botany 
(Birkbeck C'ollego), Ur F C\ Steward, sinoe 1929 
assistant lecturer in liotany in the University of 
Leods , epidemiology and vital statistics (London 
(School of Hygiene and Tropit al Medicine), Dr A B 
Hill, who suico 1023 has been carry mg out investiga¬ 
tions and research at the School 

Tho title of emeritus prolessor of eugenics in the 
University Iioh boon conferred on Prof Kurl Pearson, 
on hiB retirement from tho Galton chair of eugenics 
at University College, and that of emeritus professor 
of Egyptology in the University on Sir Flinders 
Potrio, on his retirement from the Edwards chan of 
Egyptology at University College 

The iollowing degrees have been awarded D Sc 
to B F Barnes (Birkbock College) for ten published 
works on botany , D So to J C F Hopkins (King's 
College) for ten published works on plant pathology 


Mk Thubkim. Cooxb, a member of the Gonoral 
Committee of the British Association, has offered to 
present to the universities of England a collection 
of works on nautical scicnoe The first presentation 
under tho offer has been made to the University of 
London. Librarians of English universities desirous 
of receiving suoh accessions should ooramunicato 
with the Assistant Librarian, British Library of 
Political Science, Houghton Street, W C 2 


Science News a Century Ago 

Royal Society, January 0 

The portrait of the late president, Davies Gilbert, 
painted by Thomas Phillips, R A , at the solicitation 
of several members, was, by their request, presented 
to tho Society A paper was read on ‘The Empirical 
Laws of the Tides in the Port of London’. By the 
Rev. William Whewoll, F R.S , Trinity College, 
Cambndgo The author regards existmg tide tables 
as extremely imporfoot , the mathematical solutions 
of tho problem founded on hypotheses remote from 
the real facto The Earl of Tyrconnel was elected 
mto the Society 

The Royal Medals of the Royal Society 

The January issue of the Qentleman'a Magazine in 
1834 contained an excellent notice of tho anniversary 
meeting of tho Royal Society The Duke of Sussex 
made a statement relative to the Royal medals 
placed at tho disposal of the Society by Hia late 
Majesty in 1828 Mr Chantrey, in conjunction with 
Sir Thomas Lawrence, was appointed to prepare 
a design Either from indocwion, or that procrastina¬ 
tion for which tho late president of the Royal 
Academy was charaotenood, the design was never 
furnished, although it was a frequent and favourite 
theme of conversation After on inquiry, steps were 
taken, however, to redeem all the pledges made by 
Ueorgo IV to the Royal Somoty The Qentleman'a 
Magazine records the awards of ten medals to tho 
following, and the reasons Dr Dalton, to whom 
was owing the development of tho atomio thoory, 
although at the eloventh hour, it was gratifying to 
know that ho was acknowledged as its author both 
at home and abroad , to Mr Ivory, the first English 
philosopher who introduced to Great Britain tho 
beautiful and refined discoveries of Laplaoe, Lagrange 
and othor foreign astronomers ; to Sir Humphry 
Davy and Dr Wollaston in testimony of sorvioes in 
sciunoe , to Prof. Struve, for researches respecting 
double Htara; and to Prof Encke, tho greatest, 
perhaps, of modem astronomical calculators, and the 
discovorer of tho comet which bears lus name The 
Duke of Sussox alluded to Sir John Horsohel as one 
who had terminated his European labours , and a 
rich harvost was to be expected as the result of his 
labours m tho ample field of a new and unexplored 
heaven. 

The Mechanics' Magazine 

Tho issue of tho Mechanics' Magazine for January 4, 
1834 opens with a reprint of a paper by Dr. Robert 
Hare, then professor of chemistry m the University 
of Philadelphia, on a galvamo rock-blasting apparatus, 
in which the use of oloctncity is advocated for mining. 
This is followed by a reprint of a paper by Mr Sang, 
of Edinburgh, on the relation of a machine to its 
model. Next there is correspondence on oanal 
improvements, and on the performances of the 
steam carnages of Hancock and Maoeroni, followed 
by a note on isomotno projection and a letter from 
John Encsson on his calorio engine Of considerable 
interest are the notioes of the activities of two 
societies. The Marylebono Literary and Philosophical 
Society, it was stated, was in a very flourishing 
condition and had bought 17 Edwards Street, Port- 
man Square, where it was proposed to erect a lecture 
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room to hold ax hundred persona. Sir Anthony 
Carlisle, Dr, Lardner and John Phillips, the geologist, 
were all vice-presidents of the Society, before which 
many eminent men lectured Another society 
flourishing then was the Brighton Literary and 
Scientific Society, the president of which was Mr. 
Ricardo The president, so the Mechanics' Magazine 
states, had just concluded a senes of lectures on 
railways. In the course of those lectures he had read 
a communication from George Stephenson in which 
it was said that a speed of forty milos j>er hour had 
been attained on the Liverpool and Manchester 
Railway and that “on engine might bo constructed 
to run 100 miles within the hour although at that 
rapidity of motion the resistance of the atmosphere 
would be very considerable indeed” 

Literary and Scientific Institutions 

A correspondent contributes the following state¬ 
ment to the Gentleman's Magazine of January 1834 —• 
The number of Literary and bciontiflc Societies has boon 
greatly on the increase The Royal Society numbers 
760 members, the Antiquarian, 300, Royal Society 
of Literature, 271, Zoological, 2,446 , Horticultural, 
1,876 , Royal Society of Arts, 1,000 ; Royal Jrwtitu 
tion, 768 ; Geological, 700 , Linnasan, 600 , Asiatic, 
660 , Geographical, 620 , Astronomical, 320 The 
members constituting the London Medical, West¬ 
minster Medical, Modico-Chirurgical, Medico-Botani- 
<nl. Phrenological and Entomological Societies, the 
College of Physicians and Hurgoons, and Institution 
of Civil Engineers, cannot bo short of 1,700 persons 
Next follow the London, Russel, Western and 
Marylebone Institutions, whoso proprietary and 
yearly subscribers may bo estimated at 1,500 Hero 
are in the whole 13,000 names (some it is trim fre¬ 
quently repeated) supporting 26 Associations in 
lxuidon, founded for the sole purpose of promoting 
the interests of learning and science anil diffusing 
useful knowledge. And, for the immediate benefit 
of the operative class, the Metropolis possesses a 
Mechanics' Institute which is Baid to have 1,000 
members 


Investigations of Terrestrial Magnetism 
About 1884 groat activity prevailed in tho m 
vestigation of the earth’s magnetism, and magnetic 
observations were being made not only on land but 
also on exploring ships On December 19, 1833, 
Commander J. C Ross described before tho Royal 
Society his expedition to the north magnetic pole, 
which he reached on June 1, 1831, and his measure¬ 
ment of the dip as 89 a 69' This determination was 
made with great care, and was as aoourate as was 
then possible Improvements of the magnetio 
instruments and the elimination of errors were being 
actively sought On January 6, 1834, Mr W Snow 
Harris read before the Royal Society of Edinburgh 
a paper “On the Investigation of Magnetio Intensity 
by tho Oscillations of the Horizontal Needle”, m 
which he closely examined many real and supposed 
disturbing factors He showed that light had no 
rifeot on the oscillations, but that they wore 
susceptible to disturbance by slight air currents, and 
tho instruments must therefore be enclosed, prefer¬ 
ably m a vacuum. He also investigated methods 
of suspending magnets, the effects of changes of 
temperature and the determination of changes in the 
uonstanta of magnets. 


Darwin in Patagonia 

For the greater part of 1832 and 1833, H.M.S. 
Beagle, under Capt FitzRoy, had boon on the oast 
ooast of South America, and Darwin had been able 
to make several expeditions inland from ports such 
as Buenos Aires and Monte Video. Leaving the Rio 
de la Plata on December 6, 1833, the vessel visited 
Port Desire on December 23 and then sailed for 
Port St Julian farther south 

Here, on January 9, 1834, Darwin records “Before 
it was dark the Beagle anchored m tho fine spacious 
harbour of Port St Julian, situated about one hundred 
and ten miles to the south of Port Desire We 
remained here oight days The country is nearly 
similar to that of Port Desire, but perhaps rather 
more sterile One day a party accompanied 
Captain FitzRoy on a long walk round the head 
of the harbour We wore eleven hours without 
tasting any water and some of the party wore 
quite exhausted. From tho summit of a hill (sinoe 
well named Thirsty Hill) a fine lake was Bpied, 
and two of the party prooeodod with concerted 
signals to show whether it was fresh water. Wliafc 
was our disappointment to find a snow-white expanse 
of salt, crystallised in great cubes I . Although 

we could nowhoro find, during our whole visit, a 
single drop of fresh water, yet somo must exist, for 
by an odd chance I found on the surface of the salt 
water, near the hood of the bay, a Colymbetes not 
quite dead, which must have lived in somo not far 
distant pool . A good sized fly ( Tabanus ) was 
extremely numerous, and tormented us with ita 
painful bite The common horsefly, which is so 
troublesome in tho shally lanes of England, belongs 
lo this sumo genus Wo here have the puzzle that so 
frequently occurs in the case of mosquitoes—on tho 
blood of what animals do these insects commonly 
food ? The guanaco is nearly tho only warm blooded 
quadruped, and it is found in quite inconsiderable 
numbers compared with the multitude of flies" 
(“Journal of Researches “) 


Societies and Academies 

London 

Physical Society, October 20 A F DurroN 
Graphic statistics Tho plotting oi frequency - 
distnbutions is discussed. In comparing for different 
populations the frequoncy-distnbutions of a par¬ 
ticular variate, it is sometimes convenient to take 
one population as standard and to represent its 
distribution by a straight line The method of 
plotting individual points described by Hazen is 
incorrect 

December 1 H Dknnis Tayxob . The image- 
distortion and other effects due to the glass-thickness 
in lens systems The optical influence upon distortion 
of image, or departures from correct pictorial repre¬ 
sentation, caused by the considerable thicknesses 
of glass involved in tho construction of high-olass 
photographic lenses of projectors having a largo angular 
field of view is discussed H. Cahmiohabt. , Hie tilted 
electrometer A detailed description is given of the con¬ 
struction and performance of a new evacuated critically 
damped quick-reading quartz-fibre electrometer. The 
sensitivity obtainable i» limited only'by the Brownian 
motion of the fibre. The minimum potential ohangs 
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that can be measured (with the usual convention 
that the corresponding deflection of the system be 
not less than four times the root of mean square 
of the deflections of tho Brownian motion), is of 
the order of 0 0001 v when the period (undamped) 
is 5 see and 0 0005 v when tho period is 1 sec 
The range of approximately constant sensitivity is 
adequate foi most purposes A 8 Rao and K R 
Rao Spectra of bromine v, vi and vn The vacuum 
spark spectra of bromine have been investigated 
under different degrees of excitation in tho region 
X 1400 to a 400, by means of a Siegbahn spectro¬ 
graph From a careful scrutiny of the plates tho 
lines have been assigned to the different stages of 
ionisation of tho element With tho aid of these the 
principal members of tho spectra of bromine v, vi 
and vn, involving tho low-lying terms, have been 
identified, K B Moss An automatic photoelectric 
photometer A precision photoelectric photometer 
based on principles capable of wide application and 
operated from a i mains is dots i ibod It is a flicker 
instrument, but the simple shuttor is on the spindle 
of a synchronous motor driven from the same supply 
as an alternating current valve bridge This is 
connected to an emission typo photocell, and gtvos 
a directional output which automatically moves the 
neutral density wedge to the position of balance, 
which is shown by a pointer Tho wedge position 
is controlled electrically, being mounted on a galvano 
meter rno\ ement devoid of mechanical control (1 D 
Wkst • A mechanical wav e model illustrating acoustic 
and electrical phenomena The model consists of a 
Hern's of equal masses siis]>cndcd on equal lengths of 
straightened watch spring from a ligid bar Through 
holes bored in tlie masses, which are equally spaced, I 
is threaded a piece of elastic One end is fixed, and 
the other can move with a simple hannonn motion 
i ommunioated by means of a loiker arm attached 
to a small motor Wave transmission along tho 
system takes place only if the frequency falls within 
n oortam range Very high and very low frequencies 
are not transmitted 

Dublin 

Royal Dublin Society, November 28 J H J Poole 
Some difficulties in current \ tews on the thermal 
history of the earth £n n discussion of vaiious 
thrones of earth histoiy it is shown that, although 
the conditions necessary for the truth of the cooling- 
earth theory may now lw satisfied, it is improbable 
that the primitive cniHt would liavo satisfied them 
In consequence wo must conclude that partial rc- 
melting of the original crust has occurred during 
some stages of gisilogical history Home points in 
Holmes’s convection current theory of earth history 
an> also considered, including the condition necessary 
for the existence of a permanent convective layer in 
tlie earth It appears that the presence of such a 
layer will load to shearing stresses in the erust, owing 
to the greater radioactivity of the continents and tho 
consequent distortion of the geothorms H H Poole 
and W R. O Atkins Some measurements of tho 
brightness of various parts of tho sky by means of a 
rectifier photoelectric coll The measurements were 
made in Dublin in June and July 1933 with approxi¬ 
mately uniform skies of various degrees of < leamcss, 
the sun’s altitude being 45°-fl0° The minimum 
brightness recorded was about 0 6 metre candle per 
square degree for a clear blue north sky altitude 45° 
to 60 s , and the maximum 11 8 metre candles per 
square degree for sky covered with light oirro stratus 


cloud about 12° below the sun Tho effect of haze, 
and to a greater extent of light cloud, is to (a) increase 
the brightness of all parts of the Bky, (6) cause the 
brightness to mcreaso with altitude instead of de¬ 
creasing, as for a clear sky, and (c) increase the 
relative importance of regions near the sun 

Emnbuuuh 

Royal Society, December 4 J M Staoq , Tho 
British Polar Year Expedition to Fort Rae, Canada 
After a brief account of the activities in 1882-83 and 
an explanation of the ideas loading to last year’s 
repetition, the amu of tho British Party to Rao were 
given The mothods adopted to obtain the required 
information in the various Holds of observation were 
described and some indication given of the problems 
to the solution of which tho records brought homo 
by tho Expisiition will be applied 

Pahis 

Academy of Sciences, November 20 (C R , 197, 1101- 
1258) Paul Dklkns Isothermal congruences. 
8 Cohn -V osskn The total curvature of open 

surfaces Paul Dienes Tho deformation ot sub 
sjiaceH in a space with goneral linear connexion 
SlXTO Rios Tho singuiai ensemble of a class of 
Taylor’s sorios which presents gaps M Fekete and 
S Marshak Certain conditions necessary foi the 
legularity of a function in a point of the oirclo of 
eonv ergence RavhaHl Salem Founor’s series of 
functions of summablo square Andre Marphaui) 
Fields of semi right lines anil differential equations 
oi the hrst ordei (Ieorofs Uoulioand A problem 
of the theory of potential Julius Wolfe Tlie 
conjugated harmonic function of a lunibsl harmonic 
(unction Maurice Fu&uhkt Remarks on the 
communications of M Mmetti concerning a space 
compost'd of holomorjih functions (’hr Fouhianis 
A theorem of Caruth6odor> and Ftijor W M 
Klsassek Tho polarisation of diffused electrons 
Albert Toubsaint Tho corrections to bo applied 
to tho aerodynamical characteristics of a supporting 
wing under experiment in a rectangular wind tunnel, 
partly guided by tho walls, parallol to the spread 
of tho wing anil to the velocity of the wind Pierre 
Dive Distributions of masses producing tho same 
potential m a common interior region Jean Chazy 
Tho capture of comets by tho solar system Mllks 
Rknek Canavauuia and Marie Louise Fribouro 
Tlie constants of motion of tho 0, K and M stars 
L. Neel Calculation of the [magnetic] suscepti¬ 
bility of nickel in tho neighbourhood of tho Curie 
point Ion I Aoabbtckanu Tho absorption of 
iodine vapour in tho presence of foreign gases 
Experimental study of tho absorption spectrum of 
iodine vajiour mixed with oxygen or nitrogen, 
under pressures varying from 1 mm to atmospheric 
Existing lines were enhanced, but no new ones 
appeared A Coupes Tho use of inclined lenses 
as a means of producing pure astigmatism in spectre 
graphs Suggestion for eliminating more completely 
the effect of the grain m the photographic emulsion 
Pierre Brioout The photometric study of the 
irregularities of density of photographic plates. 
Jean Haidman . The technique of the measure¬ 
ment of the thermal radiation of the skin A descrip¬ 
tion of a robust form of apparatus, capable of being 
carried to the bedside of a patient, and of giving more 
accurate results than tho apparatus in current use. 
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Some practical applications are indicated. V£ron : 
Rectilinear wings with uniform calorific flux RenA 
Abditti • The system cadmium sulphate, sulphurio 
acid, water The physical properties (solubility, 
density, refractive index, viscosity, electrioal con¬ 
ductivity) of this system have boon studiod : results 
are given as curves. Mllk. Sabine Filitti The 
oxido-reduction potential of the system hypoxanthme, 
urio acid Parishllx • The mfluenoe of the strength 
of bases on the formation of the aluminotortaric 
complexes Michel Mag at : The energy of dissocia¬ 
tion of water by symmetrical vibrations and the 
products of this dissociation Augustin Boutabio 
and Marius Peyraud Tho capillary rise of hydro- 
viols and of solutions of colouring matters The 
influence of tho concentration and of electrolytes 
Louis MAdard and Mllk TntuksK Petitfas The 
Roman effect of solutions of ammonium nitrate in 
nitric acid E Burlot • The tendency to destruction 
of explosives by inflammation in a vacuum. A study 
of mercury fulminate and load nitride (hydr&zoate) 
It was found that there is a limiting pressure below 
which the destruction of the explosive is not propa¬ 
gated throughout the mass of the explosive In 
both of these detonants there is a phase of slow 
combustion preceding detonation This phenomenon 
is easy to observe with mercury fulminate ; under 
special conditions described it can also bo seen m 
load nitnde. March Rotbabt Some arylfatty 
0-oxyacetols and their products of hydrolysis. Ch 
Courtot and T. Y. Tung • Studies in tho aryl 
thiomuin senes D Ivanoff and G. PcilAnitchny 
Syntheses with amides of the typo R CH ■= CH. 
CH,CO,H and mixed organomagnfwium derivatives 
Alexis Chermktte : New geological observations 
in Has Dahomey P Lebxau • The peranthracites 
and the true anthracites On the basis of work 
described in earlier communications, the author has 
proposed a classification of anthracites into true 
anthracites and pyroanthracites, the name per- 
anthracitos now being suggested for the latter This 
classification is based on the volumes of gas evolved 
on hoating to 1,000° C Further work shows other 
differences between tho two groups : composition of 
the gas evolved at 1,000° C , temperatures of in¬ 
flammation, deorepitation on heating, behaviour 
towards ohemioal reagents, and electrical con¬ 
ductivity Peranthraoites are practically conductors 
of electricity whilst onthraoitea have a very high 
resistivity Jacques Fbomaget The Trias forma¬ 
tions of western Tonkin P. Ideac A curious 
phenomenon of the solfatara of Pouzzolea Jacques 
Boukcabt An attempt at the reconstitution of 
the history of the fluvial network of tho Haut Atlas 
to the east of Marrakech P. Auger and L Lbpbincb- 
Rinouet Study of the variation of the oosmio 
radiation between the latitudes 40° N. and 38° S 
The action of the earth’s magnetic field on the conmio 
rays should servo to discriminate between the two 
theories of their origin, electromagnetic or corpus- 
oular The experiments described and summarised 
in a graph show that the oosmio radiation is sensible 
to the action of the terrestrial magnetic field, at 
least for distances of the order of the earth’s radius 
J Bharas and J. Dulao : The mode of aotion of 
copper mixtures : the rdlo of desiooation. A. Devolon 
and E Bastissb : The influonoe of the anions on 
the fixing and mobilisation of phosphoric acid in 
soils. The hydrosol of silica and humic acids play 
an important part in the mobilisation of the passive 
forms of phosphoric acid m cultivated soils. Paul 
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Chabanaud A new type of fish of the family of 
Gobidess, Syrrhothonvs Chamen Description of a 
fish caught off the coast of Tangiers by Henri 
Chamer R Legendre * The presence of Anotoptmu 
pharao in tho stomaoh of germons Polack Tho 
anomalies of colour vision The classical trichromatic 
theory cannot define or place the anomaly of the 
Rayleigh type Tilt* author’s theory, whioh char¬ 
acterises chromatic vision by two factor-i. the position 
of the luminous maximum in the spectrum and tlu> 
extent of tho uni tonal regions, gives a proviso defini¬ 
tion and forms a continuous senes with normal 
chromatic vision and its various anomalies O 
Sandob, A Bonnkfoi and J J PAbkz - The 
precipitation of the protoina by neutral Halts The 
precipitation of natural proteins by neutral salts is 
not due to an isoeleotiic precipitability The solu¬ 
bility passes through a maximum at the isoeleotrio 
point pH. 0 for tho globulins and is still very high at 
the isoelectric point pH 4 8 for the albumins. 

Vienna 

Academy of Sciences, Oct 19. Josef Lindner and 
Alois Torgoler Convallann. W J, MUller and 
W Machu Theory of passivity phenomena (23). 
The most important results of the earlier study of 
the passivity phenomena m lead are confirmed, 
Otto Brunner and Gertrud Wiedemann : Com- 
nonts of homboam bark The resinol found by 
liner and others in homboam bark has been 
purified and proves to be identical with the botulm 
of birch bark Otto Brunner and Rolt W6hbl • 
p-Mothoxy- and 3.4-dimethoxy-phenylurothnnes. 
The highor aliphatic alcohols yield woll-crystallising 
urethanes suitable for characterising these aloohols. 
Karl Pbzibram Relation betwoen contraction and 
pressure for salts and metals Richard Bibbl : 
Action of a rays on tho cells of Bryum captllare 
When sufficiently intense, a-rays kill the oells of this 
moss, the time required being almost inversely pro¬ 
portional to the strength of the preparation Elisa¬ 
beth Kara-Michailova . Measurement of strong 
polonium preparations in the large plate condenser. 
Tlie advantages of this method are pointed out and 
curves of equal degrees of saturation for preparations 
of 2400-60000 eloctrostatio units are given Fritz 
A singer ■ Nitration of 3.5-dichlorobenzaldehyde 
and 3.6-dichlorobenzoio acid At 0°, fuming mtrio 
acid converts the aldehyde almost quantitatively into 
its 2-mtro derivative, and at 60°-70° the same acid 
nitrates 3 5-dichlorobenzoic acid to give the 2-mtro 
compound in about 80 per cent yield Erich 
Tsohbbmak-Seysknkgg . (1) Intermediate inherit¬ 
ance and chromosome addition with speoiee-baa tarda 
of TrUxcum vttiosum (2) Size- and colour-dimorphism 
of the grams of wild and oulture forms of rye and 
wheat. Karl Mayrkofbr * Convorgenoy principles 
with systems of ordinary differential equations. 
Zacharias Dibchk : Formation of a tnosephosphorio 
ester from hexosephosphorio esters by hseroolyeed red 
blood corpuscles. Franz Werner: Results of a 
zoological study and collecting expedition to the 
islands of the JSgean Soa. Descriptions of two new 
species, Rhacoclexs warms and Rh anatoUoa, and of 
PkUycUis aporadarum, Brunner v. W. Alfred Bbuxl 
and Karl Ziegler : Rhenium oxybromides. The 
properties of the tnoxybramide and the dioxybromide 
—the only known oxybrotwdes of rhenium—an 
described- Martin Gusinde and Vixtor Lebxblteb : 
Craniometrio investigations on skulls from Tierra del 



Fuego. Alexander Rollbtt and Rvdou Pettbr . 
fl-Arnyrm from Manila elomi ream (6) Resina and 
resin substances (9) Robert MClubb, U Kumpf- 
icCixer, E Pinter and B v Seebach Electro¬ 
chemistry of non-aqueous solutions (9) • Measure¬ 
ment oi the bmi of Ag-AgNO, concentration cells 
in nine organic solvents and comparison with the 
values calculated from conductivity measurements 
Kumibdk Almohlechneh Yeast growth substances 
in Boletus eduUs and in urine Rudolf Siebkb : 
Paleeobiological invoHtigutions on the fauna of the 
Rotclwond Riff mass in the northern Osterhom 
group 

Oct 28 (Iuhtav Ortner and Georg Stutter 
Use of pure nitrogen tor ionisation chambers The 
use of nitrogon offers advantages over tliat of hydro¬ 
gen or of tlio rare gases (Jkoku Koller and Karl 
Pori.. C'apraric acid The compound C' N II u O ( 
obtained by the alcoholysis of capraric acid is found 
to be identical with cetrano acid Kasimir Graff 
Colonmetno review of the stars up to magnitude) 8 
between tho north pole and 40° south declination 
Anton E Mayer . Construction of the seven 
neighbour-regions ( Nachbargebiete ) on tho torus 
Othknio Abel Further contributions to the ex¬ 
planation of tho creep-traces in tho Grcifenstem 
sandstone of tho Wicnerwald. 


Forthcoming Events 

[Meeting* marked with fin asterisk are ojsn to the juthlir ] 
Monday, January 8 

British Museum (Natural History), at II 30 Capt 
Ouy Dollman “African Antelopes” * 

Royal Geographic a l Society, at 8 30 —J 1' Sander¬ 
son "An Expedition in British Camemons” 

Tuesday, January 9 

Pharmaceutical Society, at 8 30—(at 17, Bloomsbury 
Square, London, W C 1) Prof I M Hodbron “Inu- 
prono as a Fundamental Unit in the Synthesis of Plant 
Products” • 

Thursday, January 11 

University College, London, at 0 30 —Prof C H 
Bert “The RAle of the Liver in tho Metabolism of 
Carbohydrates and Pat" (succeeding leetures on 
.Tanuary 18 and 18) * 

Official Publications Received 

OBKAT BSITAlK ASD iBBLAND 

Proceedings of tho Roval Irish Academy Vol 41, Section B, No 
IS The Geology of North Rea tern Tyrone end tt« adjaoont Portions 
of County Ixindond, ny By J J Hartley Pp 317-288+ pistes 13-18 
(Dublin Hodges, Finds and Co , 1 nndon Williams and Norgate, 
Ltd ) 3t lid 

Boy el Society of Arts Report on the Competition of Industrial 
Designs. Pp 40 (London Royal Society of Arts ) 

Proceedings of the Royal HorU-ty of Edinburgh, Session 103V1934 
Vol 64. Pvt 1. Noa 1, 2 1 On Fitting Polynomials to Weighted 

Data by Least Squares, II On bitting Polynomials to Data with 
Weighted and Correlated Errors By Dr A O Altksn Pp IS 
-(Edinburgh Robert Giant and Bon , London Williams and Norgate, 

Roooomlc Advisory Council ‘ Committee on Locust Control The 
Joe oat Outbreak In Africa and Western Asia In 1032 Survey pre¬ 
pared by B P Uvarov Pp 74H 11 maps (London HU Stationery 
Transaction! of the Royal Society nf Edinburgh Vol 67, Part J, 
No 21 Studies on the Reproductive System In the Guinea-Pig, 
Port-Partmn Repair of the Uterus, and the Aseortated Appearances 
In the Ovaries By Thomas Nleol Pp 766-776 +2 plates (Rdlnb'irmh 
Robert Grant and Son, London WUItama end Norgate, Ltd ) 2s 3d 
University of Bristol Annual Report of Council to Court, 1032-33 
Pp 47. (Bristol) 


January 6 , 1934 


Bernice P BWwp Museum Occasional Papers Vol 10, No 2 
The Lliardi of tlw Marqneaai Islands By KaxtrBohmidt and Walter 
I. Necker (Parilo Entomological Survey Publication 6 ) Pp 11 
Vol 10, No A Cvpraeaeea from Hawaii By V A Sehllder Pp 22 
Vol 10, No 4 Lyetmaehla, Labordta, Soaevola and Phtchea; 
Hawaiian Plant Studies, 1 By Harold St John Pp 10. Vol 10. 
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Industrial Recruitment and Educational Policy 

T HE valuable section in the final report of 
the Balfour Committee on Industry and 
Trade, which considered education as a factor m 
industrial and oommercial efficiency, emphasised 
the urgent need for each great industry to make 
its own oduoational needs the subject of thorough 
and systematic examination, "particularly because 
the changing forms of organisation and mechanical 
equipment and the subdivision of occupations 
which characterise some of the more important 
industries are continually modifying the nature 
and extent of their educational needs, and these 
changed needs can only be fully known to those 
aotually engaged m industry” 

The five years which have elapsed since this 
report was presented in March 1920 have sub¬ 
tracted nothing from the cogency of its argument 
On the contrary, the growing intensity ot inter¬ 
national competition supplies a strong insistent 
force, which was previously lacking, impelling 
those engaged m industry and commerce to con¬ 
sider how they should improvo the efficiency of 
their personnel as well as of themselves It has 
beoome clear, too, that those personal qualities, 
on which we have relief! m the past far more than 
on specialised knowledge, are by themselves 
inadequate to meet modem demands for leadership 
and must be supplemented by greater knowledge 
and a wider outlook Finally, tho chaotic con¬ 
ditions to which the economy drive of tho last 
two years have reduced education in Great Britain 
arc causing misgivings in tho minds of the most 
stubborn regarding tho capacity of tho next 
generation—whether in rank and file or m leader¬ 
ship—to maintain our highor standard of living 
in the face of modem competition 
Suggestions for oo-operation between industry 
and educational authorities have frequently been 
put forward, and were indeed worked out m 
detail in the report of the Malcolm Committee, 
which rooommended that the Board of Education 
should establish a small special body representative 
of the views of employers, workers, local education 
authorities and teachers to undertake national 
negotiations In the report on Trade Schools on 
the Continent, which was issued in 1932, two 
inspectors of the Board of Education directed 
attention to the danger to our industrial efficiency 
which is presented by tho growing vertical 
’immobility of labour, as well as to the necessity 
of organising our institutions for technical educa- 
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tion lew in response to a demand from below and 
more in response to the actual requirements of 
industry as seen by its leaders In his reoent book 
on “Education for Industry and Commerce m 
England”, Mr. A Abbott makes an even more 
emphatic) plea for a complete review of our methods 
of industrial recruitment, training and promotion 
He urges that each industrial organisation Bhould 
consider carefully first what types and grades of 
workers it needs and in what numbers and 
seoondly, from what types and grades of schools 
theso should be drawn 

The relation between industrial recruitment and 
educational policy and development has been over¬ 
shadowed by the unemployment question, but the 
growing extent ot juvenile unemployment ih once 
again focusing attention on this problem If only 
as a means of checking continuous recruitment 
into occupations where juvenile employment is 
already disastrously high, steps must be taken to 
afford the youth of the country suitable training 
for those industries which can offer them a reason¬ 
able prospect of employment and advancement in 
their chosen work, they must not he left to 
enter those which are merely exploiting wholesale 
their defenceless situation 

As a first step to this end, it is obvious that each 
industry must be able to formulate its own require¬ 
ments and to do so continuously, so that with the 
selection of recruits there is associated a definite 
plan of framing and promotion In spite of the 
discussions which havo centred round training 
for management, anil the oare which is now taken 
in some industries m the training of recruits, 
whether drawn from the universities, from technical 
schools or from secondary and elementary schools, 
the bearing of tho developments in post-primary 
education recommended under the Hadow scheme 
on industrial recruitment and promotion is as yet 
Bcarooly realised by industry The net result of 
educational selection at the age of eleven years 
for post-primary or other schools with a leaving 
age above fourteen, will be that the members of 
the selected group will greatly outstrip those of 
the unselccted group in competition for the more 
responsible and attractive posts of industry Its 
responsible officers will to an increasing extent 
come from a group of individuals picked out at 
an early age for prolonged education, and its rank 
and file will oome from the larger group of in¬ 
dividuals not so selected 

It is accordingly desirable not merely that 
industry shall formulate its requirements as to the 


training to be given before and after recruitment, 
the standard and type of education desirable in 
its recruits, whether for the rank and file or for 
the more responsible positions It is equally 
important that the whole methods of recruitment 
should be reviewed and modified or replaced by 
better methods desirable Recruiting policy must 
take aooount of the changed conditions of educa¬ 
tion and not be oontent to follow blindly the 
methods of generations ago, regardless of their 
suitability or unsuitability 

There is little doubt that a re-examination of 
recruitment policy would speedily result m enlist¬ 
ing a considerably higher proportion of students 
who had received a good previous education in 
part-time classes of the technical schools, and thus 
tend to raise the general standard of the rank and 
file of industry The quantitative aspect of recruit¬ 
ment is, however, equally important Eaoh 
industry should be able to give a reasonably 
accurate estimate of the number of recruits it 
expects to require during a period of years from 
each clasR of school—those with students at a 
leaving age of fourteen years . the post-primary 
schools and the technical schools giving a full- 
time education up to eighteen and those coming 
from tho universities or technical colleges of 
university rank 

Industrial planning on this scale is long overdue 
The mischief which has been done by extravagant 
statements regarding the demand for chemists or 
other classes of scientific workers, for example, 
causing an mflux of students to Buch courses in 
numbers far excelling tho capacity of the industry 
to absorb them, is difficult to assess but has been 
widespread in the last decade Similar or even 
more vicious conditions are to be found among 
every category of student from the elementary 
school upwards Even at the present time Buch 
industrial planning cannot be dismissed as im¬ 
practicable or visionary Such books as Prof 
G C Allen’s "Industrial Organisation in Great 
Britain” have demonstrated the imperative need 
for industry to face the facts, if any, if our lost 
prosperity is to be recovered or indeed our stand¬ 
ard of life maintained 

One incidental result of such an ostimate would 
be to bring out into clear relief those industries 
which are making little use of men with a wide 
and thorough scientific training, or relying entirely 
on relatively untrained sources for the recruitment 
of their rank and file Lack of efficiency, because 
those responsible for the direction of an industry 
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did not possess sufficient knowledge and training 
to make use of the facte now available for them, 
would be speedily correlated with its true cause, 
and the community would bo in a strong position 
to refuse to allow palliatives in place of remedial 
measures. 

On this ground alone some opposition may be 
expected to any proposals for the planning of a 
policy of technical education and industrial 
recruitment. The advantages which such a policy 
offers, however, are too solid to be thwarted by 
mere reactionary or prejudiced views There is 
first the imperative necessity of securing for the 
service of industry competent workmen and 
skilled foremen, who possess the ability to meet 
the demands of this age for a new kind of skill 
based on considerable intelligence, a sound general 
education, a willingness to develop fresh interests 
and a capacity for adaptation to fresh tasks 
Secondly, there is the advantage of securing the 
staffing of industry generally with university 
graduates, or men with wide scientific knowledge 
and training, not merely for the purpose of research 
but also for securing that full advantage is taken, 
in every sphere, of the new tools which science is 
constantly forging, whether for new production, 
increased efficiency, or the safeguarding of life and 
health 

We here touch on perhaps the moot funda¬ 
mental neod of all It is probably true to-day 
that most, though not all, industries have a 
research organisation in one form or another 
which is adequate to their present needs, and there 
are indeed a number of industries m which new 
knowledge is being gamed more rapidly than it is 
utilised There are, moreover, many branches of 
industry m which there is no real hope of applying 
the new knowledge gained by the various research 
organisations until the qualifications of the men 
at the top have been improved 

This is largely a matter of training for manage¬ 
ment, of seeing that those recruits for industry 
who are destined ultimately for its management 
or administrative staff should have had a brood 
general education on which they have built a 
first-rate scientific education Apart from the 
absolute necessity of adequate scientific knowledge 
for sound and prompt deoisions as to whether and 
how a new pieoe of knowledge can be utilised, 
whether its utilisation is likely to be permanently 
profitable, its reaotion on other production and 
development, whether a difficulty encountered in 
works praotioe should be solved on the spot or 


more wisely referred to a research organisation or 
department, the significant check to the vertical 
mobility of labour makes the old haphazard habit 
of recruitment for management inadequate We 
can no longer expect that recruits of the requisite 
calibre will continue to work their way up from 
the bottom, or that those who do raise themselves 
to some extent will possess the wide knowledge 
and breadth of vision required of those in admin¬ 
istrative or managerial posts. 

Technical knowledge is, of course, only one of 
the factors required in the higher management of 
industry It is equally important that a policy 
of industrial recruitment should take full account 
of the various institutions, such as the Department 
of Business Administration at the London School 
of Economics, of Industrial Administration at the* 
University of Manchester, or the Institute of In¬ 
dustrial Administration, which are specifically 
directed towards training for management The 
training given in those courses must bo regarded 
rather as fitting the students to take fulleradvantage 
of their industrial experience, and to qualify them- 
selvcB ultimately for the more efficient discharge 
of administrative duties The courses are not a 
substitute for wide technical and scientific train¬ 
ing They are rather complementary, and require 
planning in close relation to industrial require¬ 
ments and opportunities, if mobility of staff on 
the technical sido is not also to be discouraged 

The demand which a policy of industrial recruit¬ 
ment makes for co-operation between industry and 
educational authorities is obvious It is less 
apparent, however, that its achievement demands 
a widespread interest in the community, and 
particularly a general conviction that technical 
education is a most powerful instrument for main¬ 
taining and mcreasmg technical efficiency Unless 
public opinion regards technical education not 
as an attempt to tram well-disposed and amhitious 
individuals for higher poets but as a definite effort 
to tram an industrial army, officers and rank and 
file alike, which by its moral and technique will 
safeguard and strengthen the economic life of the 
State, there is unlikely to be forthcoming the 
support which will undoubtedly be necessary if 
the opposition of such backward industries as the 
ootton industry to a planned policy is to be 
overcome. 

There arc at any rate signs that a considered 
policy is within the bounds of possibility. The 
alarming position of juvenile unemployment in 
Lancashire has already focused attention on the 
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exploitation of juvenile labour in the cotton trade 
in the absence of a recruiting policy, and has led 
the Lancas h ire authorities to initiate their own 
plan for raising the school age and working the 
Hadow scheme A definite policy with regard to 
the recruitment of laboratory assistants for 
scientific laboratories, who m the past have 
provided an unhappy example of a blind alley 
education, has already been adopted by some 
industrial firms and promises to mitigate or avoid 
this difficulty. In addition, there is a growing 
tendency for professional organisations of scientific 
workers, such as the Institute of Chemistry, to 
interest themselves in technical education, whether 
in post-graduate classes, or in the training for 
higher positions in evening or part-time classes of 
those already engaged m industry 

The association of scientific workers is an 
essential element in the elaboration of an adequate 
policy The task of educating public opinion as 
to the bearing of technical education on industrial 
efficiency, whether among the leaders or the rank 
and file, must fall largely on them On their 
researches and investigations the continuous 
development of technical education depends In 
their personal capacities, whether in industrial or 
educational posts, they must make important con¬ 
tributions to the detailed elaboration of policy 
There are few fields m which larger demands for 
public service are made on the profession of science 
than in just this field of technical education, 
upon whioh the industrial future of Great Britain 
now so closely depends 

The solution of our problems of education for 
industry and commerce, and the elaboration of 
adequate and harmonious relations in regard to 
recruitment between industry and education, 
depend largely upon the capacity of the organised 
scientific industrial and commercial professions to 
exert deliberately and continuously the same 
liberalising influence on standards of education 
as the so-called liberal professions have exerted 
less consciously and actively m past centuries 
Technical education from one point of view is 
tho training of industrial personnel, and this is 
an essential factor m the permanent recovery of 
industrial prosperity From another point of 
view it is the use of applied science as a means of 
higher education , and to demonstrate our ability 
to use applied science as an agent of education as 
previous generations used the classics may well 
prove to be one of our greatest achievements m 
this century. 


African Folk-Lore 

Myths and Legends of the Bantu. By J>r. Alice 
Werner. Pp. 336 +31 plates (London, Bombay 
and Sydney . George G. Harrap and Co , Ltd., 
1933.) 16s. net 

R. WERNER is best known m the field of 
African philology, for her knowledge of 
Bantu tongues is probably unique, and beyond 
doubt these acquirements have greatly facilitated 
her researches into the mythology of the people 
dealt with m this work. Such a patient and 
discerning investigation must therefore command 
great respect 

Folk tales have, through the ages and all over 
the world, always had an attraction for mankind, 
otherwise they could not have survived, but it 
is only during the last fifty years or so that they 
have received attention from analytical minds. 
Thanks to the researches of E B Tylor, Sir James 
Frazer and others, tho study of the legendary lore 
of primitive folk has been accorded a definite 
place in anthropological science, and its importance 
is now fully reoogmsed As the author remarks in 
her preface, it now seems incredible that Moffat 
in 1842 could state that a description of tho 
manners and customs of the Bechuana would be 
“neither very instructive or edifying”, and another 
distinguished missionary referred to the "absurd 
and ridiculous fictions” of the tnbe. This attitude 
persisted in East Africa to much more recent 
times, but reformation dealing with beliefs, 
customs and arts has of late years poured in 
from all quarters 

We have m the work before us a corpus of 
mythological matonal the wealth of which is 
staggering, and it is only owing to its painstaking 
division into classes by the author, that the 
student can obtain a grip of the essentials. 

As will be well known to most, the term Bantu 
has little racial significance, for it refen solely to 
a language group of people. That is to say, over 
a vast extent of Africa we find masses of people, 
often of diverse physical characteristics, all speak¬ 
ing languages referable to the same original tongue. 
The persistent uniformity of structure in the 
various branches of Bantu speech over such a 
vast area is a remarkable phenomenon, when we 
consider that it was adopted by many racial 
groups which must have had languages of their 
own, and of which there is now but little trace. 

Besides the language relationship, there is 
another remarkable fact, namely, that those to 



January 13, 1934 


NATURE 


45 


whom a Bantu language haa become the mother 
tongue hare, generally speaking, the same religions 
beliefs. All are monotheists, although the idea of 
a high god is often not dearly distinguished from 
the sun, the sky and even the first anoeetor of the 
tribe The basic fact in their religion is, however, 
the belief in the power and mfluenoe of the dead, 
whence it follows that they believe in survival 
after death, for they are oonvinoed of the inter- 
vention of the spirits of the departed in the 
affairs of the living. This fact is relevant to the 
origin and survival of their mythology, for if this 
belief had not existed, much of it could never 
have been bom. The folk tales give an invaluable 
insight into the workings of this belief, for it 
would appear that although they rarely see the 
dead in the flesh, the spirits reappear in the guise 
of buds, sometimes as snakes and even as children 
The spirits of the dead sometimes exercise a moral 
mfluenoe and there are several oases where a 
murderer is detected by the intervention of a 
spirit personified in the shape of a bird They 
may inflict punishment, too, if neglected, or as a 
judgment on some undiscovered lapse in tnbal 
law. 

The unfettered power of metemphycoeiB which 
is believed to be possessed by the spirits of the 
dead has played a great part in the development 
of the folk-lore of Afnoa, and for that reason the 
connexion between the religion of these people 
and their mythology should not be lost sight of, 
even if it does not explain all. 

The belief m heroes and derm-gods flourishes 
among the Bantu-speaking peoples, quite m 
accordance with the legendary myths of the 
classics and of the None lands The lives of the 
famous Ryang'-ombe, Liongo and others may be 
quoted. The birth of the hero often occurs in 
unusual droumstanoes and he skips adolesoenoe, 
acquiring mature strength with miraculous 
rapidity, his preoocity is such that any attempt 
to kill him is at onoe detected. Around some of 
these figures quite a sags of legends has accreted, 
and although many of the happenings are im¬ 
possible, there may be a basis of historical foot. 
Belief m these characters persists among the 
people of Africa even to-day. 

Next comes the folk-lore, in which animals 
play a great part. Included in this group of 
legends an the stories in whioh the special feature 
*■ a swallowing monster, which is eventually 
killed by a hero and then all is well, for its victims 
emerge unharmed We have here reminiscences of 


the ‘Giant Killer* and Jonah of whale fame so 
familiar to all of us. 

In the animal group we have, too, a multitude 
of stories whioh fall into what may be oalled the 
“Brer rabbit” class, made famous throughout the 
civilised world by “Undo Remus” Needless to 
say, in Africa the rabbit is really tbe hare, for 
there are no rabbits. The general motif of the 
stories is that a small beast, physically weak but 
blessed with cunning, defeats slower witted but 
stronger beasts such as the lion, elephant, etc. 
According to local taste or for Borne recondite 
reason, the place of the hare is sometimes assumed 
by the chameleon—which, by the way, is blamed 
for the introduction of death—the jackal, and as 
for the tortoise, he comes into a group of stones 
of his own It is the "old man Tarrypm” of the 
Uncle Remus collection 

The occurrence of the tnumph of Bmall defence¬ 
less creatures which is such a feature of these 
stones, excites curiosity The author considers 
that it is stressed owing to a natural sympathy for 
the ‘under dog’, others are inclined to emphasise 
the African tendency to exalt low ounning Both 
reasons may have an mfluenoe 

The detection of similantiee in mythical stories 
from parts of the world remote from each other 
has for long given nso to astonishment and has 
often led to controversy Diffusion throughout the 
Bantu-spealang language group has obviously 
occurred, but so far as can be ascertained, the 
myths do not appear to afford much argument for 
their dispersion from that much-favoured centre— 
Egypt It is true that, in her final chapter, the 
author identifies a limited number of legendary 
stones as being, for example, similar to such well- 
known folk-tales as Cinderella, to stones from 
Assam, the Buddhist Jatakas, even the medieval 
“Gesta Romanorum”, and so on. Truly folk tales 
may be said to have travelled even more ex¬ 
tensively than ancient beads. 

It is, of oouree, impossible here to do more 
than refer to a few of the most striking examples 
of legendary lore which are set forth m this 
volume While expressing appreciation of this 
work, may one say that it Is impossible to avoid 
a regret that the learned writer did not give us 
her views regarding the genesis of the mythical 
material, and also discuss the mental processes 
whioh have produced such an amasmg mass of 
legendary matter. The work is well produced and 
is illustrated by a series of excellent photographs 
of an apposite character. C. W. H. 
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Science and Railways 

A British Railway behind the Scenes : a Study in 
the Science of Industry By J. W Williamson, 
Pp. x + 213+25 plates (London. Ernest 
Bonn, Ltd , 1033 ) 5s net 

HIS book is a study m the application of 
soienoe to industry, as exemplified in the 
organisation, operation and development of the 
London Midland and Scottish Railway. The 
author discusses the design, building and repair 
of locomotives and rolling stock, the construction 
and maintenance of the permanent way, signalling, 
operation and control of traffic, ‘rationalisation’ 
and costing, and scientific research There is also 
a brief chapter on the many interests of the under¬ 
taking which are ancillary to its main business of 
transport 

The London Midland and Scottish Railway was 
incorporated ten years ago, under the Railways Act 
of 1921, through the merging of eight constituent 
and twenty-seven subsidiary companies with an 
aggregate authorised capital of approximately 
£424,000,000. Interesting details are given which 
indicate the remarkable range and diversity of 
this gigantic corporation’s activities For example, 
we are told that m 1932, transport facilities were 
provided for 407 J million passengers, and 117 
million tons of freight As an employer, the 
undertaking rivals the Post Office, with a staff of 
approximately 225,000 persons In addition to 
rad transport, it controls and operates docks, 
steamships, canals, motor and horse-drawn 
vehicles It also incorporates the largest hotel 
business m Europe, whilst staff duties range 
from engineering to weed-killing, and from 
scientific research to the provision of danoe bands 
Few industrial trends are so full of promise as 
the adoption of scientific research and the 
scientific method by modem business corporations 
In 1930 the L M S Radway, inspired and en¬ 
couraged by Sir Joeiah Stamp, appointed a 
research committee with Sir Harold Hartley as 
director of research The activities of the committee 
are closely linked to the company’s costing system, 
which discloses the desirabdity of making in¬ 
vestigations. Research is thereupon initiated, the 
primary objeot of whioh is to effect economies m 
working, whilst also aiming at greater efficiency 
and safety throughout the system. Sir Harold 
Hartley is quoted as saying that "the outlay has 
already been repaid by results achieved, and we 
look forward with confidence to the cumulative 


effect of continuous scientific study and research”. 
There is no central research laboratory, since it is 
considered better polioy to take full advantage of 
facilities provided by the research organisations of 
the Department of Scientific and Industrial 
Research, the universities and industrial research 
associations The undertaking has chemioal 
laboratories of its own at Derby, Crewe, Horwioh 
and St Rollox, and specialised laboratories dealing 
with pamt, textiles, metallurgy and the meohanioal 
testing of materials 

It would manifestly be impossible to give more 
than a bare outline of the company’s far-reaching 
activities within the limits of this book The out¬ 
line provided, however, is one that conveys to the 
reader a satisfactory impression of the undertaking 
as a whole and as a going oonoem Considerable 
difficulty must have been expenenoed by the author 
in selecting his material, and he is to be con¬ 
gratulated upon the successful manner m which 
ho has accomplished this task The book is 
agreeably written, it is competently planned and 
the balance of the chapters is well maintained 

Although ostensibly limited to an exposition of 
how this great railway functions, the book may 
also be regardod as a contribution to the study 
of industrial administration It is not that there 
is anything strikingly novel about the administra¬ 
tive methods discussed. There ib already an 
extensive literature on railways in general, and a 
literature at least equally voluminous dealing with 
subjects such as simplification, standardisation, 
processing, planning and costing In particular 
a vast amount of theory, hypothesis and (may 
we whisper it *) 'hot air’ has been evolved in 
recent years to whioh the name ‘rationalisation’ 
has been applied 

It is well for the student of industry, who is 
increasingly compelled to follow scientific method 
in his studies, to ieavo this somewhat rarified 
atmosphere from tune to tune and turn to the 
contemplation of theory in process of successful 
application to practical business affairs “The 
great benefit which a scientific education bestows," 
said T. H Huxloy, “is dependent upon the extent 
to which the mind of the student is brought into 
immediate contact with facts.” Immediate oon- 
tact may be supplemented to advantage—at 
least where industrial processes are oonoemed— 
with the indirect oontact afforded by books such 
as that under review. Therein lies their chief 
value to all students of industrial organisation and 
management 



January 13, 1934 


NATURE 


47 


Oil and its Uses 

Earth (hi By Dr Gustav EgloS (A Century of 
Progress Series ) Pp xi + 158 (Baltimore, Md - 
The Williams and Wilkins Co., London. 
Baillibre, Tindall and Cox, 1033 ) 5s 6d 
HE word oil is a household one to-day, since 
the ingenuity of man has found a myriad 
uses for it As ‘petrol’ in England, ‘gasoline’ in 
America, ‘essence’ m France, it serves as tho 
source of power to propel cars for work and 
for play, while as a social influence it may be 
claimed to have altered the habits of nations 
It behoves us, therefore, to know something of 
oil, perhaps of its history and the methods of 
locating it, but certainly about the methods of 
mining or dnlling for it, its storage, transportation 
and refining, including those modem developments 
of the oil technologist and oil chemist such as 
cracking and hydrogenation Even the subject of 
oil resources has its interest, whilst it is of groat 
economic and strategic importance It is to fulfil 
such requests that this little book has been written 
The author, Dr Gustav Egloff, who is a deservedly 
popular leader among petroleum technologists, is 
able with his pen, aided by numerous illustrations, 
to portray for us almost in moving picture form 
the oil story, and well he does it 

It is certain that the uses for oil will increase and 
that it is almost an ideal material for the internal 
combustion engine It is a strange reflection on 
international economics that those countries which 
lack oil are seeking to replaoe it by substitutes 
and protect these by taxation The world’s use 


of oil to-day is far below the producing capacity 
of the actual wells, of which 330,000 are producing 
in the United States alone at an average rate 
of seven barrels per well per day Vast 
reserves both known and undiscovered are left 
underground, further, the newer methods of 
production and refining all give far higher yields 
of product from a ton of crude oil There is thus 
no fear of an oil shortage, but every encourage¬ 
ment to go on to make more use of it 

The past summer has seen the holding of the 
first International Conference of Petroleum 
Technologists at South Kensington, at which all 
matters pertaining to oil were discussed among 
experts Its outstanding success indicates the 
oertainty of further progress in every direction 

One aspect still baffles us, namely, the origin 
of od It is a subject for the geologist to tackle 
in addition to his task of locating oil—this last 
a subject in which enormous strides have been 
taken as a result of the co-opcration of the 
physicist Crude oil sometimes has much, at others 
little, sulphur and the same applies to nitrogen 
Different crudes vary in almost every respect— 
some are nearly all gasoline, as in California, some 
arc practically sohds No one theory of petroleum 
production is in any way satisfactory The earth 
is gonerouB to mankind perhaps oil is one of her 
greatest gifts and those lands whioh have it are 
specially favoured 

The book is issued in connexion with the 
Chicago Century of Progress Exhibition. few 
would dispute the claim of the oil industry to be 
m the forefront of such progress E F A. 


Short 

Ijehrbiuh der okologtschen Pflanzengtographxe Von 
Prof Dr Eug Warming und Prof. Dr P 
Graebner Vierte Auflage Lieferung 5 (Schluss- 
hoferung) Pp vui+961-1157 (Berlin 
Gebriider Bomtracger, 1933 ) 18 gold marks, 
Thu publication of the fifth part completes the 
fourth edition of Warming and Graebner’s “Lehr- 
buch der okologischen Pflanzengeographie” Tho 
sclorophyllous vegetation of districts with winter- 
rain, subxerophilous grass formations, and deserts 
are here considered A final chapter deals 
with the struggle between plant communities 
Title-page, preface, contents and index arc also 
included 

The new edition is a most important work of 
reference and gives an excellent summary of world 
vegetation and of the causal or correlated physical 
and biotic factors. It is written in relatively simple 


Reviews 

language without undue stress on technical terms. 
Most of the illustrations arc adequate and some 
are excellently reproduced and very instructive, 
but no attempt is made to illustrate the distribution 
of the communities or ‘formations’ by maps. The 
most unfortunate feature is the bibliography 
Only an appendix to the literature listed in the 
third edition is given, and to trace most of the 
papers quoted, reference to this earlier edition is 
necessary So many important post-War English 
and American books and papers have been over¬ 
looked that a false impression is given that 
ecological and phytogeographical studies are not 
being pursued with any intensity outside Central 
Europe 

The death of Prof. Graebner, while this last part 
of the “Lehrbuch” was m press, is recorded with 
deep regret. W. B. T. 
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The Book of Chemical Discovery. By Leonard A. 
Colee. Pp. 288+31 platee, (London, Bombay 
and 8ydney : George G Harrap and Co , Ltd., 
1933 ) 7 b. 6d. net. 

Evkbt book that makes the achievements of 
•donee and its problems known to a wider circlo 
of the publio is to be weloomed. Mr Coles gives 
a judicious blend of the past, the present and the 
future—wisely in our opinion, for he who would 
understand the future must venerate the past. 
The story of the dawn of chemistry, of the age 
of alchemy, is far more interesting than that of 
the lives of the contemporary kings and queens 
and their favourites, if only wo could persuade 
the publio to read the former instead of the latter. 
Even the daily Press now takes notice of atoms, 
molecules and electrons with the transmutation 
of the elements a fact, the wheel of progress has 
taken & full turn. 

Mr Coles is happy in his treatment of the indus¬ 
trial section, though it might perhaps be a little 
more up to date, even if the latest wonders of 
synthetic production are a little more difficult to 
explain His final chapter on problems will leave 
his readers thoughtful, conscious of the progress 
which is being made and of how much remains to 
be done. 

The book is far more accurate than many 
similar efforts, and as it wisely confines its ambit, 
it is ablo to cover the subject very completely • 
it is an ideal school prise or present. E. F. A 

Handbuch der landwirtschafllichen Baktenologie 
Von Prof. Dr F. Lohnis Zweite, neu bear- 
beitete Auflage Band 1, Tell 1 . FuttermiUel- 
baktenologte Von Prof Dr F. Lohnis. Pp. 
106 10 60 gold marks Band 2, Ted 1 ■ 

DungerbakteruXogie Von Prof Dr. G Rusch- 
mann. Pp 168 16 gold marks (Berlin 

Gebruder Bomtraeger, 1933) 

Tax old “Handbuch” of the late Prof Lohnis has 
been enlarged, these parts being the first of the 
second edition to appear The price may soem 
high for paper oovere, but the fund of information 
supplied is very rich, so that the work will bo of 
great value on library shelves individual workers 
will appreciate the new edition, though few may 
be able to buy it as a whole 
Without slighting the text, it may be said that 
the extensive running bibliography—whioh fre¬ 
quently occupies more than half of the page—will 
be the feature most sought after The plan of Band 
1, Tell 1, includes discussions on bacteriological 
•spects of the preparation and self-heating of hay ; 
silage; decomposition processes, and their con¬ 
trol, m various types of fodder; technique of 
examination ; and an especially interesting section 
an the rflle of micro-organisms in animal digestion. 
The plan of the larger part (“Farmyard Manure”) 
is comparable. The work is generally up to date, 
though no description of the A I.V. ensilage 
process is given. 


The Outlook of Science: Modem Materialism. By 
R.L. Worrell. Pp. v+203. (London: John Bale, 
Sons and Damelsson, Ltd., 1933.) 8s. 8d. net. 
Ilf this useful and provocative work, the author 
denounces the idealistio tendencies of modem 
scienoe and pleads for a revival of philosophical 
materialism. It is true that the extensive mathe- 
matisation of scienoe has carried away from reality 
some of our most prominent men of science. A 
senos of well-chosen quotations from leading 
physicists and biologists are taken as a basis by 
the author for a searching criticism of their 
idealistio point of view. The sympathy one may 
feel for the author’s critical endeavours, however, 
can scarcely be lavished on his constructive con¬ 
clusions Inspired by the crude materialism of 
the Russian thinkers, the author gives as a keynote 
of his philosophy the very controversial assertion 
that mind is derived from matter. The elaboration 
of a tempered dualism would have saved him from 
many pitfalls T. G. 

The Handbook to the Roman Wall • a Guide to 
Tourists traversing the Barrier of the. Lower 
Isthmus By the late Dr. J Collingwood Bruoe. 
Pp x+221+1 plate Ninth edition (Neweastle- 
on-Tyne : Andrew Reid and Co , Ltd ; Lon¬ 
don : Longmans, Green and Co , Ltd , 1933 ) 
3s 6d net 

A famous handbook, written seventy years ago 
and now in its ninth edition, would call for little 
oomment, if it wore not that it is claimed by 
the editor, Mr R. G. Collingwood, than whom no 
one is more competent to pronounoe an opinion, 
that it is now the most complete aooount of the 
Wall that has appeared Binoe 1887 Much matter 
of antiquarian interest that would now be con¬ 
sidered irrelevant has been excised, the informa¬ 
tion has been brought fully up to date, and a 
bibliography appended The utility of the hand¬ 
book has been enhanoed while its attractiveness 
as an aooount of the Wall is unimpaired 

Earth-Lore Geology without Jargon. By Prof. 
S J Shand. Pp vm +134 +4 plates (London . 
Thomas Murby and Co., 1933 ) 8s net. 

Ik his latest book Prof Shand outlines the m ajor 
facts of geology and touches lightly on some of 
its unsolved problems The subjects dealt with 
include. earth sculpture, the sea floor, the age of 
tho earth, the problem of the mountains, and 
drifting continents. 

The book appears to be intended for those of 
the thinking publio who may wish to know what 
geology is and what geologists are thinking about 
to-day. The use of ‘jargon’ has been very largely 
avoided and simple explanations have been 
furnished for such technical terms as are used. 

“Earth Lore” should appeal not only to the 
wider publio for which it seems to have been 
expressly written, but also to students of geology 
who require an up-to-date oonspeetus of their own 
•ubjeot. 
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Sheffield Steel 


T HE Intimate association of Sheffield with 
the steel industry is probably even better 
known and appreciated than the proverbial 
relationship between ooals and Newcastle. In the 
former case the industry has developed practioally 
from its very birth within this city to its present 
unshakable and unique posi¬ 
tion in the industrial world, 
and although stool-making 
m England is now rather 
more decentralised than was 
formerly the case, Sheffield 
still holds 
m respect 

associations and present-day 
importance 

The rise of Sheffield as a 
metallurgical centra may be 
attributed in part to certain 
natural advantages and to 
the gradually accumulated 
skill of generations of crafts¬ 
men of the city, but pre¬ 
eminently it must bo ascribed 
to the important contribu¬ 
tions made to steel metallurgy 
by such men as Huntsman, 

Bessemer and Sorby. It was 
hero that Benjumin Hunts¬ 
man, in the years between 
1730 and 1740, conceived tho 
idea of melting the carburised 
bars of Swedish wrought iron 
in crucibles, and persevered 
with his experiments until 
the practical difficulties associ¬ 
ated with this novel procedure 
were surmounted. The Hunts¬ 
man method of melting and 
casting proved a great ad¬ 
vance on the methods then 
m use for the production of 
shear steel by hammering the 
bars of oarbunsed wrought 
iron, and gave a much more 
uniform and coherent pro¬ 
duct From this time on¬ 
wards to the middle of the 
nineteenth century, the cruci¬ 
ble process of steel-making 
developed rapidly in Shef¬ 
field, and the tool steel produced acquired that 
reputation for quality and reliability which has 
characterised all Sheffield produots down to the 
present day. 

Some time after the rise of the Huntsman 
process, it was found possible to oombine carburisa¬ 
tion and fusion into one operation by melting 
together a mixture of Swedish wrought iron and 
oharooal, and, eventually, attempts were made to 


substitute English wrought iron. The latter 
procedure was eventually made commercially 
practicable by the introduction of manganese into 
steel-making, due to Heath, who in 1839 took 
out a patent oovering the addition to east steel 
of manganese in the form of a carbide, prepared 


by roasting manganese dioxide with carbonaoeoue. 
matter. 

Then followed tho Bessemor process for the 
treatment of molten pig iron by blowing air through 
it. This process, which was put on a commercial 
footing in Sheffield, made it possible to produoe 
structural steel oheaply and in reasonable quantity. 
Later came the development of the open-hearth 
regenerative furnaces by the brothers Siemens, 



HO. 1. Huaumu’i original worb and fanuoet Boproduoad by ooaitatj of Sir Robart Hart fluid. 
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working m conjunction with Pierre Martin The 
Siemens-Martin method made possible the huge 
outputs from individual furnaces which have 
characterised more reoent years, and also led the 
way to the development of the long list of alloy 
steels now in use for a variety of engineering 
purposes 

Again, it was a citizen of Sheffield, Henry Clifton 
Borby, who devised the mioroscopic method of 
examining the structure of metals and laid the 
foundations of the science of metallography and the 
technique of heat treatment tJorby first described 
the various constituents and structures met with 
in steel—the pearly laminae, surrounded either by 
areas of soft iron or by membranes of a much 
harder constituent—and thus enabled rational and 
coherent ideas to be substituted gradually for the 



atmosphere of mystery and secrecy which had 
surrounded the operations of steel-making. 

Two books recently published* place on record 
much that is of absorbing interest m connexion 
with the development of the steel industry. Both 
authors are able to give personal experiences of 
the steel-making days of more than hsuf a oentury 
ago, yet both are stdl actively interested in 
modem technique and production methods 
Sir Robert Hadfield’s address of welcome to the 
members of the Iron and Steel Institute who 
vuited Sheffield for the autumn meeting of the 
Institute is an attractively prepared brochure 
containing an unique collection of nearly a hundred 
photographs of past and present metallurgists, 
and should be of considerable interest and value 
to those connected with the Sheffield industry or 
with the University of Sheffield A vivid sketch 

.I 1 .*- (Ixiatoi _Cb*ii»ui sod Hall, Ltd-MW 

BwUg , Pp. iSl+1M. (Loodoo, 
fe sad Toronto • t onmmu , Ones tod Co., Ltd, IMS) 


is given of the nse of metallurgical industry, with 
particular reference to the City of Sheffield, 
together with a miscellany of historical references 
and personal reminiscences. Throughout the book 
stress is laid on our great debt of gratitude to the 
workers of the past, both inventors and craftsmen, 
upon whose labours the structure of modem steel 
metallurgy has been erected 
An interesting account is given of the details 
of Huntsman's method of manufacturing crucible 
steel, as witnessed by the French metallurgist, 
Gabriel Jars, and described by him m his “Voyages 
Metallurgiques”, published in 1774 The histone 
photograph here reproduced (Fig 1), of Hunts¬ 
man’s original works and furnaces, gains in interest 
by reason of the fact that it waa taken by tho 
late Prof J 0. Arnold, • of the University of 
Sheffield The following Motion 
surveys the rapid expansion 
which occurred between 1750 
and I860, owing to tho develop¬ 
ment of the Bessemer process, 
the Siemons-Martin process, 
and the basic Bessemer and 
open-hearth processes The 
nse and development of alloy 
steels are discussed, with par¬ 
ticular reference to tho Had- 
ficld inventions of manganese 
and silicon steels Mention w 
also made of the newer types 
of heat and corrosion resisting 
steels, but surprisingly little is 
said on the subject of the high 
duty structural steels for auto¬ 
mobile and aircraft purposes, 
which to-day constitute a con¬ 
siderable proportion of the 
total output of alloy steels 
An interesting diagram, here 
reproduced (Fig 2), shows 
tho total world’s output of 
steel and pig iron from 1800 down to 1932. 

Succeeding chapters deal with the growth of 
metallography and heat treatment, the associa¬ 
tions of Sheffield with national defence and the 
manufacture of armaments, and the importance 
of industrial reeearch Probably the most interest, 
mg section of Sir Robert Hadfield’s address is 
that surveying the development of metallurgical 
education in Sheffield, and the work of the Faculty 
of Metallurgy m the University under the successive 
professors, Greenwood, Arnold, Desoh and Andrew. 
Reference is made to the research department for 
the wild working of steel, and to the reoent project 
for^the establishment of a degree course in foundry 

Some interesting details are given of the forma¬ 
tion of the Iron and Steel Institute m 1869, and of 
the important part played by the Institute in 
encouraging research and disseminating know¬ 
ledge m ferrous metallurgy, and we can heartily 

8 a ^’fT 1 ’ 8 advioe 40 a11 interested in 
the iron and steel industry to become m^oo iat ed 
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with this body The address closes on & note of 
encouragement to the younger generation of 
metallurgists, for whom the future holds in store 
a wealth of opportunity 
Mr Harry Brearley’s book makes exhilarating 
reading His main thesis concerns the value of 
tiie judgment and vision of the workman—of the 
art as opposed to the science of steel-making. 
This idea is developed with the aid of some pertin¬ 
ent thrusts at the too highly scientific metallo¬ 
grapher or chemist, who is apt to use a language 
which only the initiated can understand and to 
become unintelligible to those who dutifully read 
his reports “There are complaints that what 
should be, or might be, a clearing house for 
difficulties is apt to degenerate into a priestcraft 
able to obscure a difficulty if not explain it ” 
Mr Broarley has some hard things to say on 
the subject of the teaching of metallurgy and the 
comparative neglect of the process side of steel 
metallurgy “And as what the schools call 
metallurgy turns out to be almost exclusively 
metallography, there is little wonder that the 
graduate student comes into the works with 
notions about the importance of this or that 
which are sadly out of balance . As a 
supplement metallography is excellent as a 
superseder of the older forms of observation and 


deduction it may not be so excellent—it may be 
misleading What a man sees through a micro¬ 
scope is more of less, and his vision has been 
known to be thereby so limited that ho misses 
what ho is looking for, which has been apparent 
at the first glanoe to the man whose eye is informed 
by experience ’’ This leads to views on technical 
education which are definitely constructive, and a 
very interesting and attractive suggestion is put 
forward for the teaching of steel metallurgy under 
industrial conditions 

Mr Brcarley'8 book is in part autobiographical, 
dealing with the author’s early days as a oeliar- 
lad in a tool-steel furnace—an occupation he 
entered at the age of eleven or twelve—with the 
intimate details of the crucible process as practised 
in Sheffield in the ’eighties, and with his admiration 
for the skilled steel-meltere with whom he oamo 
m contact “The goodness of the craftsman is in 
his bones and boats with his blood The same 
unruffled confidence, and modesty too, which 
unfolds itself in men like Faraday unfolds also in 
humbler workmen , and whilst in them unoouth 
expression might be mistaken and misunderstood, 
there are auen men whoso opinion, muttered in 
their sleep, is valuable beyond the calculated 
views of others AmongBt even steel-meltere there 
arc ‘mute, inglorious Miltons’ ” L B H 


The Asiatic Society of Bengal 


By Ob L L 

AS the Asiatic Society of Bengal is arranging 
to celebrate on January 15 tho one hundred 
and fiftieth anniversary of its foundation, a short 
account of its activities will be of interest 

The founder of the Society, Sir William Jones, 
a Puisne Judge of the Supreme Court at Fort 
William in Bengal, arrived in Calcutta in 1783 
Sir William Jones, who was a distinguished 
scholar and linguist, soon noticed the want of on 
organised association as a drawback to progress, 
and with the co-operation of his friends held a 
meeting on January 15, 1784, at which thirty 
gentlemen representing the ihtc of the European 
community in Calcutta were present Sir William 
Jones delivered a “Discourse on the Institution of 
a Society for enquiring into the History, civil 
and natural, the Antiquities, Arts, Sciences, and 
Literature of Asia” ; and as a result of this address 
it was resolved to establish a society under the 
name of the “Aaiatick Society” The name 
adopted for the Society at the inaugural meeting 
was borne on the records until the close of the 
fourth decade of the nineteenth century 
In 1829, soon after the foundation—by Henry 
Thomas Colebrook, a former president of the 
Asiatio Society—of the Royal Asiatio Society of 
Great Britain and Ireland in London, and the 
affiliation of the Literary Sooiety of Bombay with 
that institution, a letter was received from the 
Royal Asiatio Society offering to the Asiatic Society 


Febmor, o b k 

in Calcutta the privilege of affiliation, and m this 
letter the Asiatic Society was for the first time 
designated as the “Asiatic Society of Bengal” 
Tho Society did not accept the affibation or the 
change of title, but as the parent of all the Asiatic 
Societies extant it fitly retamed its original name 
of The Asiatic Society In 1832, also, when Mr. 
James Pnnsep sought tho sauction of the Society 
to ubg its name for the journal ho was then about 
to start, the resolution used the words "Asiatio 
Society” only , but the editor found it convenient 
to add a local designation and, in 1843, when the 
journal became the property of the Society, the 
new name of Asiatic Sooiety of Bengal had already 
become familiar and it was formally introduced 
into the code of by-laws published in 1851 This 
title has been used continuously since 

This detail concerning title has been deemed 
neoessary because of the confusion that sometimes 
arises between the titles Asiatio Sooiety of Bengal 
and Royal Asiatio Sooiety of Great Britain and 
Ireland, and because it is not always realised that 
the Asiatio Society of Bengal is the parent and 
older body 

In hu inaugural dissertation, Sir William Jonas 
expounded the definition of the aims of the 
„ Society contained in the title of his address and 
his words have been paraphrased into: "The 
bounds of its investigations will be the geographical 
limits of Asia, and within these limits its enquiries 
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will be extended to whatever is performed by 
Man or produced by Nature" , and this sentence 
now serves as the motto of the Society. 

At the second meeting of the Society it was 
decided to invite Warren Hastings, then Governor- 
General of India, to acoept the office of president 
of the Society Hastings declined tho honour on 
the grounds of his inability to devote sufficient 
attention to the work of the Society and for other 
reasons, and requested the permission of the 
Society to yield his pretensions to the gentleman 
whose gemus planned the institution Following 
this suggestion, Sir William Jones was elected the 
first president and held office until his demise in 
1794 

The institution thus planned and founded has 
had a continuous oxistonoe down to the present 
and is still in activo being In 1884 tho Society 
celebrated the centenary of its foundation and 
published a centenary review volume, in which 
is a full account of tho past century’s work of tho 
Society This volume contains first (Part I) a 
history of the Society, from which tho foregoing 
details have been taken. Then comos in Part II a 
review of the literary activities of tho Society, 
classified under archeeology, history, literature, 
etc. From this section tho reader will learn tho 
outstanding part played by tho Asiatic Society in 
the deciphering of inscriptions on stone and metal, 
(coins and pillars), and in texts on palm leaf and 
paper , and in the discovery of the clues to ancient 
scripts, with resultant contributions to the history 
of ancient India In this section outstanding 
names are Sir William Jones himself, Henry 
Thomas Colcbrook (tho foundor of the lloyal 
Asiatic Society), Horaco Hayman Wilson (of tho 
Medical Service of tho East India Company, 
Assay Master of the Calcutta Mint and finally 
Boden professor of Sanskrit at Oxford), and 
James Pnnsop (who succeeded Wilson as Assay 
Master) 

Part III of the centenary volume summarises 
tho researches in scieiuo published by the Society, 
classified under mathematical and physical sciences, 
including meteorology, geology, zoology, botany, 
geography, ethnology and chemistry Amongst 
researches to which reference may be made are 
the Venerable Archdeacon Pratt’s views on tho 
importance of allowing for Himalayan attraction 
in determining tho curvature of the arc of tho 
meridian ui Hindustan, Capt J T Newbold’s 
researches on the geology of Southern India, 
work on tho correlation and classification of the 
Peninsular formations of India, particularly the 
researches of Thomas Oldham and W. T. Blan- 
ford, the work of Hugh Falconer and Proby 
Cautley and others upon tho nch vertebrate fossil 
fauna of the Siwahk Hills, Brian Hodgson’s 
studies of the bird and mammalian fauna of 
Nepal, Sikhim and Tibet, and the work of tho 
"Indian Linnaeus”, William Roxburgh, on the 
plants of the East A rich field was tilled by a 
number of workers on the ethnology of the 
numerous tribes of India. 


In the early days of the Society, the East India 
Company, the predecessor of the Crown in India,had 
no organised scientific services, and thoscopefor such 
a society as the Asiatic Society in collecting, describ¬ 
ing and classifying the natural history objects of 
India, particularly m the fields of geology, zoology, 
botany and ethnology was enormous; and the 
Asiatic Researches, tho first publication of the 
Society, and the volumes of the Journal of the 
Astatic Society of Bengal, contain a great number 
of papers on aspects of the natural history of 
India These activities led to the accumulation 
of a large quantity of specimens, m oonsequence 
of which the Asiatio Society was compelled to 
found its own museum Ultimately, the increasing 
volume of material proved too great a tax on the 
resources of the Society, and negotiations were 
opened with the Government of India, which 
terminated in tho establishment of the present 
Indian Museum, in accordance with Article XVII 
of 1866 The collections of the Asiatic Society of 
Bengal wore then entrusted to tho Indian Museum, 
which is administered by a board of trustees on 
which the Asiatio Society of Bengal was, and still 
is, represented These collections were incorporated 
with the collections belonging to Government or 
made by Government departments, such as the 
Geological Survey of India, founded m 1851 

Tho formation of several Government scientific 
services, such as tho Geological Survey of India, 
the Indian Meteorological Department, and the 
Botanical Survey of India, the Zoological Survey 
of India, and the Agricultural Research Institute 
at Poona, each department with its own journal 
or journals, now diverts to the reepeotivo publica¬ 
tions a large number of papers that would formerly 
have been presented to the Asiatic Society of 
Bengal In addition, tho formation of specialist 
scientific societies, such as the Indian Chemical 
Society, the Indian Physical Society and the 
Minin g and Geological Institute of India, affords 
an outlet for the papers of non-official workers in 
science, many of winch in the past would have 
been offered to tho Asiatio Soaety of Bengal. 
The consequence is that the number of papers in 
science offered to the Asiatio Society of Bengal 
has fallen during tho fifty years now ending much 
below the figures of the past 

The Society has not, however, lost its importance 
to science Apart from its his ton cal rile of parent 
and sponsor directly or indirectly of many of the 
scientific societies and Government scientific 
departments in India, the Society now undertakes 
the important duty of organising the Indian 
Science Congress Association, a body that plays 
in India a part analogous to that of the British 
Association in England, meeting annually in 
January at different centres m India The Society 
not only acts as organiser and office to the Indian 
Science Congress Association but also publishes 
the annual volume of Proceedings of the Congress 
meetings 

In respect of science, therefore, the Asiatio 
Society of Bengal now plays the rile of an ‘elder 
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body’. There is a general feeling that with the 
formation in India of an increasing number of 
specialist and local Booieties, and the resultant 
increasing tendency of sciences to work m isolation 
from one another, that a greater measure of 
co-ordination is required than is afforded by the 
annual meetings of the Indian Soienoe Congress , 
the question of forming an Indian Academy of 
Scienocs is consequently under discussion. One 
possible solution would be that the Asiatic Society 
of Bengal should occupy a position analogous to 
that of the Institute of France and become the 
parent body for not only an Indian Academy of 
Sciences, but also for an Indian Academy of Letters 


to represent the other side of the present activities 
of tho Asiatic Society of Bengal and other groups 
of men of letters in India Such a development, 
with perhaps a reversion of the title of the Society 
to “Asiatio Society” without tho words "of 
Bengal”, so as to remove the provincial sound, 
would seem to be the simplest solution to the 
problem and one that would well celebrate the 
hundred and fiftieth anniversary of tho Asiatio 
Society, should this seem appropriate to the 
scientific workers of India as a whole Such a 
development would also havo the great advantage 
of preserving tho baiBon that still exists between 
science and letters in India 


Economics 

T HE Council of the British Medical Association, 
having realised that tho adequate nutrition 
of the population is a matter of national import- 
anoo, appointed a committee in April 1933 “to 
determine the minimum weekly expenditure on 
foodstuffs which must be incurred by families of 
varying sizo, if health and working capacity are 
to be maintained, and to construct specimen 
<hots”. The report of the committee was printed 
as a supplement to the British Medical Journal of 
November 25, 1933, which has now been reprinted 
The feature of the pamphlet is a series of sixteen 
carefully compiled diets suitable in quantity and 
variety for a single adult man, for children of 
various ages and families of different sizes The 
quantities of the foodstuffs are calculated in 
accordance with tho physiological standards and 
‘man value’ of the families from Cat heart and 
Murray’s figures. A family consisting of a man, a 
woman, and four children of the ages thirteen, ten, 
seven and four years, according to this standard 
has a man value of 4 63 
Stress is laid upon the kind of protein, whether 
it is of animal ongin (first class), or of vegetable 
origin (second class). The infant’s diet of milk 
consists of animal protein only, and it is advised 
that the change from the infant’s to the adult diet 
be gradual, with the maintenance of a high pro¬ 
portion of animal pro tern, and be not completed 
until tho chdd is three to five years of age The 
amount of animal protein is maintained at a high 
level (60-75 per cent of the total protein) at any 
rate until school age is past, as shown in the 
specimen diets, and may be continued at this level 
so long as the child is growing. Unfortunately, the 
introduction of animal protein adds to the cost of 
the diet and is not always practicable. It is recom¬ 
mended that the supply of protein for the child 
be from cheese, fish and minoed meat We may 
refer to diet No 4 proposed for a child of one to 
two years It is based upon a minimum of 1 pmt 
of milk daily, which is looked upon as the maximum 
expenditure which is likely to be possible on this 
article of food. The weekly quantities are : milk 
7 pints , meat £ lb. , fish $ lb.; butter } lb., 


of Nutrition 

flour 1 lb., oatmeal £ lb , sugar | lb , potatoes 1 lb.; 
1 lb each of cabbage, turnips, carrots and tinned 
tomatoes In this diet the proportion of animal 
protein is 71 per cent of the total protein and the 
calone value is 1006 , the child of this age cor¬ 
responding to a man value of 0 3 
Similar diets with proper first-class protein for 
older children of three to six years are given m 
Nos 5 and 6 In diets Nob. 7 and 8, for ohildren of 
six to ten years, tho milk is reduced to i pint daily. 

Diet No 1 is an example of the bare ration 
without variety for an adult man and costs 58 25 
pence weekly. With variety tho cost is increased 
to 70 5 pence weekly Diets 9-16 are family diets 
with one or more children of different ages, and 
the man cost of these diets is 76 1-66 5 penoe 
weekly The costs have been calculated from a 
special scale of prices ascertained by tho British 
Medical Association. Another scale of lower 
prices gives those prevailing in Stockton 

So far as tho diets are concerned, tho variety 
and quantities are extraordinarily well chosen and 
could be universally adopted Wo would earnestly 
recommend all schools and institutions to use 
these standards of quantities and regard them as 
the minimum, increasing the quantities of milk, 
meat, fish and egg if funds permit Children would 
thus bo given a fair start in life There is at 
present a tendency m school diets to restrict the 
supply of first class protein to a level inconsistent 
with the demands of growth between the ages of 
fourteen and eighteen years 
A considerable proportion of the specimen diets 
consists of dairy produoe, vegetables and fruits. 
Tho minerals of the diet are thus amply provided. 
The supply of vitamins, especially of A and D, 
and C is regarded as sufficient from the quantities 
of milk, butter, eggs, cheese, liver, fish and 
vegetables. It is pointed out that whole cereals, 
beans, peas and lentils are the source of vitamin 
B, but some of the diets do not contain any of 
.these articles of food, and if inoluded the weekly 
total of such foods is very small. No stress is laid 
upon the advantage of wholemeal bread in pre¬ 
ference to white bread or flour, for the supply of 
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tho vitamin B group, and in respect of this vitamin calono values of the diets is given as 3400 as 

the diets cannot be regarded as satisfactory purchased This gives a figure of 3060 as oon- 

A mam criticism will always be the costs of the sumed This does not thus vary appreciably from 

diets, which naturally vary greatly according to that adopted by the Ministry of Health following 

season and locality It is not often that a palatable a report on dietary investigations of which an 

egg can be purchased for a penny Cheese at ttd account was given m Nature of June 13, 1931 

per lb is not everywhere procurable, and nnneed (vol 127, page 897) There is no doubt, however, 

meat at 6 d per lb is not likely to be of good that many families can exist upon a smaller 

quality, but consist mostly of gristle and fat Still, calorie intake, down to 2500 calories, depending 

the diets show that for a weekly expenditure of upon their manual work 

&* - 6 s 6 d , a man can procure a well-balanced The allowance of fimt-class protein of 50 gra a 
dipt day appears to bo a higher allowanoe than that of 

The calorie value of them diets is based upon the Ministry of Health The minimum quantity 

tho daily consumption of an adult man, which has has been assessed at 37 gm a day. The Army 

been assessed at 3000 Diet as consumed is not ration m peace time contains 62 7 gm of first class 

the same as diet as purchased since allowance protein There can be no serious objection to 

has to be made for waste, such ns bone m meat taking the mean figure of 50 gm a day, especially 

and fish, outer leaves of vegetables, etc This when a familv including children is taken into 

waste is commonly reckoned at 10 per cent The consideration 


August Weismann, 1834-1914 

T HE name of August Weismann, the famous 1 factors in heredity This view, at tho time of its 
professor of zoology in tho University of publication, was no loss than revolutionary The 

Freiburg-im-Brcisgau, the centenary of whose I opposition that it aroused, at first strong and sus- 
birth falls on January 17, will always bo remem- ! tamed, has never completely died down , at the 
bered as that of one who exercised a profound present day, however, the votaries of Lamarckism 
influence on the progress of biological doctrine I are comparatively few in number To this result 
and speculation As a teacher of zoology Weismann the developments of Mendelism have contributed 
achieved a lar-renehmg reputation , and by the m no small degree, but tho first effective attack on 
students who worked under his direction, among | the transmission of somatic modifications was 
whom, it may be remembered, was tho late Prof , delivered by Weismann His elaborate scheme of 
Gilbert Bonnie of Oxford, his uistruetion was ‘biophors’, ‘determinants’ and ‘ids’ has not Rtood 

estimated at the highest value But it was as an the test of later investigation , there is no doubt, 

investigator and oxplorer of the methods of however, that his postulate of ‘determinants’ fore¬ 
evolution that hiB influence was most widely felt, shadows ui many respects the present-day con- 

especially perhaps in Great Britain ception of ‘genes’ Moreover, in his theory of 

It was Weismann who first detected the true intra-germinal selection, bv which he sought to 

T uficonce in the development of tho insect wing reconcile the old antagonism of preformation and 
the rudimentary larval structures noticed by epigenesis, he may bo Raid to have anticipated m 

previous observers His work on tho embryology some measure the modem doctrine of the mter- 

of the Diptera, and especially of Curethra, led him action of genetic factors in ontogeny 

to the recognition of the origin of the appendages Weismann was led in course of tunc to modify 
of the adult insect in hypodermic downgrowths to to some extent tho somewhat exaggerated view 

which he gave the name of IinaginaUchexben that he took of tho inaccessibility of the germ- 

(miaginal discs or folds) Linked with this came plasm , but tho distinction now generally drawn 

ins discovery of the remarkable phenomenon of between the genotype and the phenotype is 

histolysis, which he supjiosed to bo of more general evidence of the virtual stabdity of the position 

occurrence than later observations have shown to first definitely established by him It would be 

be the ease The importance of Weismann’s work interesting to know, were it possible, what his 

in this department was early recognised by Darwin, attitude would bo in face of tho developments that 

who contributed a preiatory notice to the "Studies have followed on Mendel’s discovery of the segre- 

m tho Theory of Descent" This was the book gation of the gametes 

through which, owing to tlio good offices of Prof Weismann, with hw tall figure and pleasant 
Meldola, Weismaim’s biological theories were demeanour, was a striking and attractive per- 

chiefly brought to the notioe of men of science in sonahty Ho was not averse from discuaaingthe 

Great Britain To the "Studies” may be attributed relations between scionoe and philosophy though 

the unpulse which started Prof E B Poulton on he was fully aware of the limitations that exist on 

many of those lines of investigation which have both sides His general position may be briefly 

led m his hands to suoh fruitful results summarised m his own words, translated by Meldoia 

The outstanding claim of Weismann to the as follows "The mechanical conception of Nature 

attention of biologists, however, was his bold very well admits of being united with a teleolorioal 

challenging of the supposed effect of Lamarckian conception of the Universe ” FAD 
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Obitt 

Sib Fbbdkbig Nathan, k b b 

C OLONEL SIR FREDERIC LEWIS 
NATHAN died on December 10 at the 
age of sevonty-twO years As a young artillery 
officer who had passed through the advanced 
class of the Ordnance College, Capt F L Nathan, 
as ho was then, was detailed to take part in 
the experimental work of Abel, Dewar and 
Kellner, who were bringing out at Woolwich the 
smokeless propellant oordite He was thus at the 
birth of that explosive, to the improvement and 
manufacture of which he was to devote his energies 
between 1892 and 1909 at the Royal Gunpowder 
Factory, Waltham Abbey, as Assistant- and then 
as Superintendent During these years it can fairly 
l>c said that a new technique was introduced into 
the manufacture of explosives. The methods of 
Waltham Abbey were adopted by tho then 
numerous private firms making explosives, while 
later the propellant factories erected dunng the War 
embodied tho features of Waltham Abbey practice 
The improvements made dunng this time 
included a reorganisation of the work of the factory, 
to which Sir Frederic devoted the energy of a 
logical and business mind, tho invention and 
introduction of new processes ol manufacture of 
cordite and its ingredients, the study of danger 
precautions in manufacture on which he became 
an authority, and the recognition of the importance 
of investigative work 

Having raised the Royal Gunpowder Factory to 
the highest pitch ot efficiency. Sir Frederic retired 
from the Army to apply his methods to the Nobel 
iactory at Ardeer, of which he was works manager 
flora 1909 until 1914, and m March 1915 ho was 
appouited advisor to tho Admiralty on cordite 
supply when he was given the task of design¬ 
ing and laying out tho Royal Naval Cordite Factory 
at Holton Heath Here, on an open area, unen¬ 
cumbered by ancient water-ways and existing 
buildings as at Waltham Abbey, he had free scope 
to erect a magnificent propellant factory such as 
would embody his experience of process and study 
of precautions for safety, and m which there was 
orderly progress from raw to finished material 
This having been completed and put into operation, 
Sir Frederic became Director of Propellant Supplies 
under Lord Moulton 

After the War Sir Frederic concerned himself 
lor a time with the safety of explosives in ooal- 
unnos, and as a member of the Department of 
Scientific and Industrial Research he gave his 
attention to the possibilities of home-produced 
alcohol as a motor fuel, and later to fuel research, 
ior which he was the Department’s Intelligence 
Officer up to the dato of his doath In this 
capacity he applied himself to tho extraction of 
what was relevant in the literature and to the 
best methods of indexing it He was also 
chairman of the Association of Special Libraries 
and Information Bureaux (ASLI.B), editor 


lary 

of a British Power and Fuel Bulletin issued by 
the World Power Conference, and projected at the 
time of his doath the publication of an International 
Power and Fuel Bulletin m three languages, indexed 
according to tho decimal classification of the Insti- 
tut International de Bibliographic 

Among other activities should be mentioned 
Sir Frederic’s interest in tho training of the 
chemical engineer, this being tho title of his 
presidential address to the Institution of Chemical 
Engineers, of which he waH one of the founders 
and twice president He was also Commandant of 
the Jewish Lads’ Bngado for twonty-ono years. 
He was knighted m 1900 and booame K B E in 
1918 Lady Nathan and three sons survive him. 
His third son was killed m action on June 14,1917 
Those who came into contact with Sir Frederic 
Nathan could not fail to recognise his high ideals, 
his great industry and lus methodical mind, 
those who had the good fortune to work with him 
found in him an inspiration and constant support 
m the appreciation and furtherance of their 
scientific work Robert Robertson 


Me A E P Wkioall 

We regret to record the death on January 2 at 
tho ago of fifty-three years of Mr Arthur Edward 
Pearse Weigall Mr Weigall was the son of Major 
A A D Weigall He matriculated as a member of 
the University of Oxford from New College in 1900, 
but after a brief residence joined Sir Flinders 
Petne’s staff for archaeological exploration at 
Abydos in Egypt In 1905 he was appointed 
Inspector-General of Antiquities under the 
Egyptian Government, a post which he held until 
1914 His archaeological work was recognised by 
his appointment as officer of the orders of the Red 
Eagle (Germany), Franz .Josef (Austria), and the 
Modjicheh (Egypt) 

Weigall was a prolific and versatile writer, his 
work ranging from the record of archaeological 
investigation to the purely imaginative effort of 
novel writing. His gifts were perhaps most happily 
displayed in the imaginative interpretation of 
archaeological and historical data as in his “Life of 
Akhnaton, Pharaoh of Egypt” (1910) and “Life of 
Cleopatra, Queen of Egypt” (1914) Among 
his numerous archaeological and historical works 
may be mentioned —“Abydos” (sections of) Parts 
1 and 2 (1902 and 1904), “Report on the Anti¬ 
quities of Lower Nubia” (1907) , “Catalogue of 
Weights and Balances m the Cairo Museum” 
(1908) , “A Guide to the Antiquities of Upper 
Egypt” (1910); “The Treasury of Ancient Egypt” 
(1911) , “Tutankhamen and other Essays” (1923); 
“A History of the Pharaohs” (1925-26) and with 
A H. Gardiner “Topographical Catalogue of the 
Private Tombs of Thebes*’ (1913) He was also 
the anthor of a book of travel, "Travels in the Upper 
Egyptian Deserts” (1909). 
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News an 

The Loch Ness “Mystery” 

Stock a note appeared in Natuhk regarding the 
alleged “monster" of Loch Ness (Doc. 16, 1933, p. 921) 
ovidrnoe has accumulated, on one hand, to warn tho 
credulous against tho suppositions of unskilled 
observers, anil on tho other to point to tho identity 
of tho oroature which has caused so much commotion 
in the daily newspapers In tho first place, tho writer 
of these notes lias oxuminod, through the kindness of 
the Associated Press, tho original negative, said to 
bo a direct photograph of tho Loch Ness “monster", 
from which prints appeared in various newspapers 

about Docembor 6 and 7. Regarding this photograph, 
it is not necessary to say more than tliat the ohject 
appears not to have boon photographed at tho 
distance stated, 200 yards, and that in the writer’s 
opinion tho objoet represents no animal known to 
scienoe In tho second place, tho “spoor" of tho 
animal, about which fantastio tolos wore spread, has, 
according to the Morning roat, lod tho authorities in 
tho British Museum (Natural History) to conclusions 
dooidedly unfavourable to somo of the expectations 
previously amused No support was found in this 
evidence of the ‘monstrousne-s’ of tho monster 

As to tho other side of the story , m tho i Scotsman 
of January 1, appeared u skefrh made by an observer, 
and on January 0, the Aberdeen Press and Journal 
published a sketch made by a final year veterinary 
student who saw tho creature on land by tho Loch 
side, by tho light of tho moon and of his motor cycle 
lamp, who, somewhat boldly it would doom, upon his 
knowlodgo of natural history and prehistoric animals, 
stated his opinion that it was “a cross between a seal 
and a plesiosaurus” But tho sketch and tho descrip¬ 
tion of the boast and its movements am more reliable 
than the identification Without analysing these in 
detail, for thoy are wonderfully accurate considering 
the physical light and tho mental atmosphere which 
surroundod tho croaturo, ono can liavo littlo doubt 
that tho objoet figured in tho Scotsman and soon and 
skotched by Mr A Grant in tho early morning of 
January 8, was a largo grey seal. The species occurs 
not infrequently in tho Moray Firth, whence it 
probably comes from its noorest breeding grounds in 
the Orkney Islands , it is the common species of the 
western isles of Scotland 

Exhibition of British Art 

The winter exhibition at tho Royal Academy is 
devoted this year to British art and it was opened 
to the public on January 0. Tho first president of 
tho Academy, Sir Joshua Reynolds, whoso dignified 
•tatue by Mr Alfred Drury, R A , stands in tho 
oourtyard before the entrance to the Royal Academy 
at Burlington House, once said . "Variety reanimates 
the attention, which is apt to languish under con¬ 
tinual sameness". There is certainly no lack of 
variety in this exhibition Sir Joshua was one of the 
earliest to make scientific experiments as to the 
effect of light and atmosphere upon the permanenoe 


d Views 

! of pigments. Since his day the ohemist and physicist 
have given much attention to this subject, with the 
result that modem paintings, as well as showing 
groat bnlhanoe, undoubtedly possess that lasting 
quality wluch is so desirable. No. 568 m Gallery IX 
is a striking oxamplo, and if the rainbow is a little 
too solid-looking, it at least has the merit of having 
the colours m tho nght order. The greater permanence 
under suitable conditions of water colours, which 
of course do not sutler from the darkening of varnishes 
or media used in oil paintings, is a feature of tho 
exhibition, and attention may bo directed in this 
respect to No 801, by Rowlandson, and especially 
to tho beautiful work of Cotman, Turner and others 
In tho Architectural Room may be seen a ease 
containing thirty-five watches all made m England 
between tho years 1583 and 1751 

Symbolism in Art 

At the Friday ovonrng discourse delivered at the 
Royal Institution on November 17, tho audienoe had 
the unusual, but instructive, oxpenonoo of hearing, 
in Sir Horliort Baker’s account of “Symbolism in 
Art”, a distinguished praotitionor of this form of 
expression in architecture on his principles, not 
from the irsthotio, but from tho lustonco-sciontifio 
point of view Tho discourse is now available in 
printed form The interpretation of symbols, wluch 
is an element of no little importance in tho study of 
art and tlio history of religions, suffers in a largo 
number of instances from the drawback that it must 
bo a matter of inference, and sometimes merely 
guesswork 8u Herbert, m demonstrating to his 
audience tho ideas which inspired, for example, 
the choico of motifs and subjects in tho design of 
arms for tho provinces of India used in the decoration 
of tho new Delhi, showed tho methods of the 
symbolising mind, first seeking the characteristic 
quality or incident pertinent to its subject, then 
giving it concrete form—thus, lor example, selecting 
for the arms of the United Provinces the meeting 
of the sacred rivers at Allahabad, tho bow of Rama, 
whose capital was at Oudh, and tho fishes, tho emblem 
of world power of the old Nawabs of Lucknow. 
Should events confirm Sir Herbert’s diagnosis of 
the present trend of development in art towards 
symbolism, as the place of representational art is 
taken by mechanical means of reproduction, clearly 
the historical study of these principles and methods 
of symbolic art, of which he deplored the lack in the 
early part of his discourse, will demand increasing 
attention 

Sib Hebbebt Baxkb treated his subject-matter 
under two heads, touching first on early historical 
phases of symbolism and then describing attempts 
which he and collaborating artists have made to 
emlxxly in the medium of art some facts of human 
experience As already indicated, it is the personal 
experience upon which the latter part of the discourse 
was based, which gave weight to the view of sym- 
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bolism taken m the introductory histonoal sketch 
Here Sir Herbert took the lightning flash and the 
thunderbolt as the first expression by early man m 
his ‘rude art’ of the symbolism of divine power. 
The gods depicted by man held the symbol of the 
thunderbolt first as a weapon, later as a baton or 
sceptre of authority In that form, dir Herbert 
pointed out, it is a widespread symbol in all primitive 
ait It occurs among Mmoans, Greeks, Homans, 
the Hittites, m Mesopotamia, Central Asia, India 
and Mexico. The bolt was traced, with the addition 
of the wings of Jove, as it developed into the trident 
of Poseidon and Britannia and the lily of France 
Two interesting examples of misinterpretation were 
quoted, which are not without a moral for thoso 
who practise interpretation of symbols first, 
Napoleon mistook the fieur de-lys of Clovis for bees 
and changed the fieur de lya in his own arms and 
those of Paris to representations of that insect, 
secondly, the Belgians took the flower on tho French 
soldiers’ uniform for representations of the frog and 
christened the French crupauda accordingly. 

Sounding the Ionosphere 

Prof. E V Apiucton showed in our columns m 
1981 the importance of determining the vanation, 
with frequency, of tho equivalent path traversed by 
wireless signals returned from the ionosphere, since 
such determinations measure tho maximum density 
of ionisation in the regions sounded The letter from 
Mr R Naismith which we publish in our corre¬ 
spondence columns this week describes work which 
ho carried out in May 1933 We understand that 
publication was deferred in accordance with an 
agreement betwoen British and German workers that 
none of the results of radio work within the pro¬ 
gramme of the Second International Polar Year 
should be published until aftor tho end of that year 
The letter directs attention to the need for a rapid 
and more or less completely automatic method for 
recording tho relation between the radio frequency 
of tho pulse signals used and the equivalent path 
traversed by them in thoir double joumoy to and 
from the ionosphere, at nearly vertical moidcnco. 
At the time when the work described was corned 
out, thoro wore available several methexis for the 
continuous automatic recording of equivalent path 
against time of day, for a single frequency, but not 
for the more difficult problem of recording path 
against frequency. 

The radio staff at the U S Bureau of Standards 
has been working on the same problem, and at the 
annual convention of the Institute of Radio Engineers 
at Chioago on June 27, 1633, Mr T R. Gilliland 
(Bur. Stda. Jour Research, Oct. 1933) described an 
automatic recording system giving records of the 
required type over the frequency range of 2500- 
4400 kc./s , the frequency being varied at the uniform 
rate of 200 kc /b. per minute so that the full 
range was covered m about ten minutes The close¬ 
ness of dates between the American and British work 
is illustrated by the fact that Mr Gilliland showed 
a reoord for April 22, 1933, while Mr. Naismith 


•hows one for June 6 and informs us that his first 
reoord was taken on May 20 The means of in¬ 
vestigation thus raado available is clearly a very 
powerful one, and geophysicists will look forward to 
the results of the further developments promised 
from the Bureau of Standards and the National 
Physical Laboratory 

Yorkshire Scientific Magazines 

The publication of the Decomber issue of the 
Naturalist, the monthly journal of tlie Yorkshire 
Naturalists’ Union, completes a hundred years of 
the regular publication of thiB scientific magazine. 
The Nuturaliat originally appeared under the title 
of the Field Naturalist as an octavo monthly of 48 
pages in January 1833, under tho editorship of Mr. 
James Rennie It inn for fourtoon issues and then 
appeared under the title of the Naturalist, edited by 
Mr Neville Wood, of Doncaster In 1851 the second 
series of the Naturalist commenced under the editor¬ 
ship of Bovorley R Morris, and later the Rev. F C. 
Morris, author of the well-known “History of British 
Birds” , the third Bom's, odited by C P Hobkirk, 
appeared from Huddersfield in 1864 The fourth 
series of this magazine weie edited by Joseph Wam- 
wright and ajipeared from Huddersfield under the 
changed title of tho Yorkshire Naturalists’ Recorder, 
but tho fifth series, m August 1865, reverted to the 
present title, tho Naturalist (Sheppard, “Yorkshire’s 
Contribution to Scientific Literature”, Naturalist, 
1915) Tho fifth series, edited by Messrs C. P. 
Hobkirk and G T Pomitt, was issued at Pontefract, 
but later transferred to Leeds under the editorship of 
W D Roebuck and W Eagle Clark, in 1884. In 
1889, W. Eagle Clark, leaving for Edinburgh Museum, 
vacated his editorial post and Roebuck continued to 
be oditor until 1912, assisted by E R Wade m 1892 
In 1902 tho Naturalist was issued from Hull under 
the editorship of T Sheppard, assisted by Dr. 
T. W Woodward. Mr Sheppard relinquished the 
editorship in 1932 He was succoodod in 1933 by 
Dr W E. Pearsall and W R Grist as editors, when 
the Naturalist onco more was issued from Leeds. 

Few counties have such an interesting reoord of 
scientific journalism as Yorkshire, and the Naturalist 
has watched many contemporary magazines nse and 
fall in its oentury The Bradford Scientific Journal 
and tho Halifax Naturalist were contemporary maga¬ 
zines Tho Circular appeared as a scientific monthly 
in Halifax, 1866, whilo the Practical Naturalist com¬ 
menced in Bradford in 1883 and was continued at 
likely. The Naturalists’ World was another of 
likely’s scientific monthlies and in 1879 the Young 
Naturalist appeared from Hartlepool and Hudders¬ 
field, becoming tho British Naturalist m 1891, but 
ceasing issue in 1894 From 1882 until 1883, the 
Naturalists' Monthly was issued from Bradford and 
in 1892, the Naturalists’ Journal commenced, later 
beooming Nature Study and being issued from 
Huddersfield, where it ceased publication in 1900. 
The New Nature Study oommenced at Huddersfield 
m 1912 but was short lived. The Mai ton Field 
Naturalists’ Society issued a monthly journal. 
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Naturalists' Notes, at tho ond of last century, while 
the Natural History Journal was published at York 
from 1877 until 1898 A contemporary, tho Naturalist, 
but with no connexion with the present journal of 
that namn, appealed monthly in York in 1834, 
mainly for school nature students 
Conference of Educational Associations 

Thk twenty-second annual Conference of Kduca- 
tional Associations was held at University Collogo, 
London, on Jonuaiy 1-8 Dr (leorge Dyson, of 
Winchester College, in his presidential address on 
“Education for Life", said that tlmugh there is a 
groat and growing interest in music and the arts, it 
is still true that the writing of poems, the making of 
pictures, tho modelling of statues, tho playing of 
sonatas, the composition of songs, arc legarded as 
frills Our education is a system of mental education, 
framing only a fraction ot human faculty and 
character He recotnmendod a system of differentiated 
secondary schools, one type b< mg fiankly a workshop 

Thk Croat Hall was crowded on January 4 for a 
discussion on “Tho Failure of Modem Science to 
develop an Adcquutn Cultural Background to Lifo” 
Dr W W Vaughan presided and tho discussion was 
opened by Prof Julian Huxley, who said that tho 
defects of scientific education aro over specialisation, 
the failure to link science to other studies and 
over-emphasis on physics and chomistry, us against 
biology and related subjects Thoro is a tendoncy to 
devote too much time to practical woik ITo con 
siders that science should bo stud its! as an integral 
part of history and that more attention should be 
given to applusl science, tho aims of science teaching 
being a coherent general outlook in ahull scientific 
ideaH aro integrated, anil tho inculcation of tho 
scientific method in human affairs Sir Arnold 
Wilson’s contribution to tho discussion showed 
that he favours the teaching of science m elementary | 
schools, ill which he thinks there should bo great | 
development, and he stiesscsl tho ethical aspect 
of science teaching and its liujie of bringing in- 1 
spiration, stiengtli and inward pcuco to mankind 
and stability to civilisation The subsequent 
discussion ulicited several useful suggustions, one 
being that yoimg and rapidly developing branches 
of science might be considered from the viewpoint of 
their educational value. Several speakers referred 
to the importance of personal influences, tho use of 
leisure, und emotional life and oxpeneneo as con¬ 
tributing to ‘cultural background' 

Association of British Zoologists 

The annual mooting of the Association of British 
Zoologists was held in the rooms of tho Zoological 
Society in Regent’s Park on January 8 On previous 
occasions tho Association has been interested m the 
provision of revision cIoshcs m biology at tho um- 
versifies for school teachers. Dr F A Dixcy reported 
the work which tho Council of the Association has 
done m the past year on this subject ( lassos are 
now provided at several universities and have been 
well attended In view of the expansion m the 
teaching of biology in schools which is now taking 
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place, the subject is reoognised as important, and the 
Council was asked to oontmuo its activities. Mrs. 
M D Bnndloy, opened a discussion on the possibility 
of providing some moans by which information con¬ 
cerning the British fauna could be made more easily 
and rapidly aocessiblo The preservation of the fauna 
among the rapid and widespread changes which are 
bound to occur in a thickly populated country is 
difficult, but it is a task in whioh zoologists must 
always be interested Changes in tho fauna aro often 
of importance to the community At present a vory 
large amount of information on tho natural history 
of the fauna has been oolleoted but much of it is 
scattered through many, often obscure, journals 

Prof D M H Watson gavo his views of tho scope 
of the teaching which should be oamod on m a 
university department of zoology In ordor that the 
student may lie nblo to deal later with tho biologioal 
problems which will be tho subject of his investi¬ 
gations, his teaching should be broad and should bo 
concerned as much with the nutural history and 
physiology ot animals as with thoir structure Prof 
Watson gave an account, of tho way in which these 
views have been expressed in the design of the 
buildings which have recently been built for his 
department at University College. Some problems of 
zoological tixlmiquo were also discussed Prof H (1. 
Cannon gavo a loctuie on the technique ot making 
drawings for tho illustration of zoological papers. It 
is hoptsl that the Council will bo able to publish his 
lot tine 

Ninth International Congress of Pure and Applied Chemistry 

Spain will act as host for the ninth International 
Congress of Pure and Applied Chomistry, which will 
be held in Madrid on April 5 11, 1934, under the 
patronago of H E tho President of tho Spanish 
Republic and of tho Spanish Government. The 
objts t of the Congress, which was to have boon held 
in 1932, is to promote the progress of pure and 
applied chemistry, and to strengthen relations 
betw<<en chemists throughout the world The 
president of the bureau of the Congress is Prof 
Ohduliu Fom&ndoz, and the goneral secretary is 
Prof Enrique Mules , the address of the organising 
committee's office is San Bernardo 49 (P O Box 
8043), Mudrid (8) Membership is of threo categories > 
honorary members, comprising tho committees of 
honour and uf patronago, and tho official delegates 
of tho Spanish Government and of the governments 
of other countries , supporting mombors, who pay 
the muumum amount of 300 pesetas ; and aotive 
members, who pay a foo of 75 pesetas (about 
£1 17s M ) Mombors’ ladies pay 25 pesetas only, 
but they will not be entitled, as members are, to 
receive publications in exlenso, the daily bulletin, 
summaries of communications, or the report of 
proceedings Membership is open to societies, 
institutions, etc , connected with any branch of pure 
or applied chemistry, and to individuals interested 
therein Applications for membership should be 
made to tho general secretary before February 15 , 
1934, and should be accompanied by a remitta nce 
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payable to the treasurer. Pamphlets con¬ 
taining the rulos of the Congress and other informa¬ 
tion be obtained in England from Mr S E 
Carr, The Chemical Society, Burlington House, 
Piccadilly, London, W 1. 

Groups and sections of the ninth International 
Congress of Pure and Applied Chemistry have boon 
organised as follows* (1) Physical and Thoorotioal 
Chemistry, pure (electrochemistry, photochemistry), 
applied (oolloid chemistry, rubber, tanning and 
leather materials, eleotromotallurgy), (2) Inorgamo 
Chemistry, pure, applied (gloss, coramios, oement, 
mineralogy, metallurgy), (3) Orgamo Chemistry, 

pure, applied (colouring matonals, explosives, sugars, 
starches, cellulose, paper, fats, oils, soaps, colours, 
paints, varnishes); (4) Biological Chemistry, pure, 
applied (medical and pharmaceutical chemist,rj, 
fermentation industries) , (5) Analytical Chemistry, 
pure, applied, (6) Agricultural ChemiHtry, (7) 

History and Tooolung of Chemistry, Kconomics and 
Chemical Legislation. Papers may bo in the language 
with which the author is familiar, but tho organising 
coimnittoo suggests tho use of such languages as will 
avoid typographical difficulties when rendered into 
Latin type Summaries must be given in English, 
French. German, Italian or Spanish Scientific 
communications intendrel for tho Congress should 
lx, forwardod by February 6, 1034 The Congress 
will comprise general loctures , lectures, followed by 
discussions, in the various groups , and original 
communications. Tho general loctures will deal with 
mineral chemistry, organic chemistry and bio- 
chomwtry 

Metric System in China and Turkey 

On Docember 1 of last year, the Chinese Govern 
niont issued a notice to the effect that the metric 
system of woights and moasures would be introduced 
into the Customs service on February 1 According 
to the Shanghai correspondent of the Times, the 
metric system has boon applied in tho oolleotion of 
the salt tax since January 1 On the same date, 
Turkey adopted metric weights and moasures, and 
that system is now obligatory throughout Turkish 
dominions m Europe and Asia. Thus Turkey, until 
recently one of the most backward of the European 
powers, has come into lino with tho majority of 
modem States, and no doubt her commerce and 
industry will benefit from the consequent simplifica¬ 
tion Several attempts havo, of course, been made 
to mlroduoe docimal woights, measures and coinage 
into Great Britain, but the most that has been 
uchievod is the legalisation of the use of metric 
weights and measures, and tho adoption of sueh 
terms as ‘metric ton’. It would soom that the fuller 
use of tho metno system in Great Britain, liko the 
introduction of the 24-hour clock, is unduly dolayod 
by the prevalent inertia of unscientific public opinion 

Non-Reflecting Windows 

Non-rjetucotino windows are beginning to be used 
for shops. Tho reflectionless window is a British 
invention It is made of a oonoave sheet of glass so 


constructed that tho light from all sources incident 
on it is reflected to two black boards arranged one at 
the top and one at the bottom of the glass The eye 
of the observer looking at the gloss from in front is 
completely unaffected by any of tho reflected light, 
tho result being that it is very difficult to boliovo 
that there is any glass botwoen the objects displayed 
and tho observer Tho prospective buyer thoroforo 
views the goods more clearly and is not distracted 
by images It is also claimod that tho rofloctionless 
window effects an appreciable saving in the cost of 
artifieiable lighting, since every lamp in use is able 
to give its full illuminating value and has not to 
compote with the disturbing effects of outsido rays 
reflw ted by the window The now window is applic¬ 
able to All shops whothor new or old, and for main¬ 
tenance it costs no more than an ordinary plate-glass 
window An illustrated description of the reflection- 
loss window is given in the Illuminating Engineer of 
January, 1934 

Expedition to East Africa 

An imj>ortant expedition for archaeological and 
geological exploration of tho Northern Frontier 
Province of Kenya Colony loft England on January 4 
Its purpose is to carry out a topographical and geo¬ 
logical survey in tho neighbourhood of Lake Rudolph 
in tho groat Rift Valley of Rost Africa Particular 
attention will bo given to the search for ovidence 
of an archaeological or palaeontological nature bearing 
upon tho problem of the antiquity of man m the 
area, in tho hope of extending further northward 
knowledge supplnmnntmg the ilisoovories made by 
Ur. L S B Loakoy in Kenya and Tanganyika 
The personnel of tile oxjxxlition will include two 
surveyors, Mr R (.' Wakefield of the Sudan Survey 
and Mr W H R Martin of the University of Oxford 
Mr D G Machines will bo responsible for mammalian 
palmontology, and Mr J F Millard will act an 
archaeologist Dr W Dyson, medical officer of tho 
expedition, will collect zoological specimens and 
Mr V E Fuchs, who is the leader, is in charge of 
geology The work of the expedition, which is 
supported by a number of learned societies, including 
tho Royal Socioty, the Royal Geographical Society 
and the British Association, is planned to occupy 
about a year 

Overhead Lone Distribution Outside Great Britain 

At the meeting of the Ovorhead-Linea Association 
m London on September 20, the methods used in 
North America and Scandinavia fpr distributing 
overhead linos wore discussed. Mr A. L. Stanton, 
president of the Association, said that it is difficult 
to make comparisons betweon the mothods used in 
different countries, as tho everyday conditions vary 
widely In the United States, not more than five 
per cent of the street lighting is done by gas and 
not more than 20 per cent of the factory supplies 
comes from independent stations. The early develop¬ 
ment of many Amenoan supply systems was governed 
mainly by utilitarian considerations, not much atten¬ 
tion being paid to securing continuous service, 
voltage regulation and avoidance of danger risks. 
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Mr. T. Stevens described the development of elec¬ 
tricity supply in the rural districts of Sweden, 
Danmark and Noiway Swoden is divided into fifteen 
areas for the supply of electricity and m most of 
these the State gives the supply, the remainder being 
in general owned by a municipality In the co¬ 
operative distribution associations m Sweden, con¬ 
sumers have to hold shares proportional to the acreage 
of their forms or the number of rooms in their 
dwelling houses A oertain length of cable ib allowed 
free of charge When only small supplies ore token, 
the tariff is greater Denmark exports to southern 
Sweden steam-electric power at the times when the 
water supply is insufficient, and Sweden reciprocates 
when necessary In rocent years the supply from 
Sweden has increased from 20 to 00 million kilo¬ 
watt hours a year Sweden has 2,387 hydro uloctrio 
plants Them ore throe submarine power lines 
connecting the two countries 

Phosphates in Sugar Fermentation 

In his second Livorsidgo Research Lecture before 
the Royal So< lety of Now South Wales, Prof W J 
Young discussed tho “Functions of Phosphates in 
Fermentations of Sugai” Although tho pioduetion 
of alcoholic liquors by the feimentation of sugar is 
older than recorded history, it was only in 1837 that 
the suggestion was made that the change is clue to 
the living organism yeast The final proof of this 
was the work of Pasteur, who sliowod tliat tho con¬ 
version of sugar into alcohol and carbonic acid is 
a physiological action of thu yeast cell factor on, 
Buchner discovered that the active principle, or 
enzyme as it is now called, can In* separated from the 
livmg cell and will still cany on tho action after 
such separation Ftu tiler work lias shown that 
fermentation is u senes of chemical reactions in 
which phosphoric in id plays a part, and during tho 
process coni]ioiiii(ls between the sugai and phosphoric 
acid, tenned hexoscphospliotes, oro formed Phos¬ 
phates play a similar rAle in othor biological processes 
in which sugars are decoinjinsod to simpler tom 
pounds, as, for example, in the animal during muscular 
activ ity During muscular work the animal usos up 
carbohydrate os a source of energy and tins is clionged 
to lactic acid, a pieces* which requiroH no oxygen, 
Thus an animal con do a icrtain amount of work 
without requiring oxygen, as, for example, in a short 
sprint race Oxygen is rtsiuirod later on to remove 
tho lactic acid, hence one goes on jianluig aftei the 
effort is over Fermentation in yeast and lactic acid 
production in the animal are thus similar changes, 
the sugar being deoomposod through the same inter¬ 
mediate compounds to alcohol and carbonic acid in 
the former, and to lactic acid in the latter, and lor 
both phosphates are necessary, and the same sugar 
phosphates are produced 

Work of the National Institute of Industrial Psychology 
ThX Human Factor, 7, No 12, presents the thir¬ 
teenth annual report on the work of tho National 
Institute of Industrial Psychology The wide range 
of subjects dealt with by the Institute is very striking. 
The report gives brief indications of the work that 


has been done in factories, school buildings, retail 
store*, offices and oven gold mines and tea and rubber 
plantations The underlying problems of lay-out, 
‘processing’ and personnel, etc , appear to have a 
certain similarity despite tho diverse environments 
m which they are found In the Research Section 
of tho report, several lntorostmg investigations are 
worthy of noto Mr Harding’s work on rhythm m 
occupational movements has thrown open now 
possibilities in relation to training schemes and the 
elimination of fluctuations m tho Bpeed of work in 
various o< pupations its application to industry in 
general may bo expected to produce far-reaching 
results The nature anil measurement of the mental 
abilities involved in factoiy assembly operations has 
been studied, and a colour-discrimination tost is now 
ready for use In addition, various occupational 
analyses have been undertaken, and the work on 
vocational and educational guidance has been main¬ 
tained and extended 

Uses of Rubber in the Home 

We have received an interesting and well- 
lllust rated reprint from tho Furnishing Trades 
Organiser on “Rubber Flooring and Furnishings” 
Rubber flooring has been improved both as regards 
quality and design and tho price lias como 
down substantially Tho latest typo of sponge 
upholstery is made duect from rubber latex. It is 
moulded in one piece anil obviates tho necessity for 
built-up construction Sofas, chairs, mattresses and 
loose cushions are now made of rubber and are 
stutod to be practically everlustuig Lists of companies 
manufacturing those products are given in the 
reprint, which is issued by the Rubber Growers’ 
Association (Inc ), 2, 3 und 4 Idol Lone, Eastcheap, 
London, E C 3 

Coloration of Fossil Bones 

In the September number of Ihvue Scientiflque 
occurs the last of a berms of articles upon the 
coloration of bones which have been fur longer or 
shorter periods buried m the ground In the present 
article, L Francliot doals with the effects upon bones 
of the boiling of a corpse, and tho various colour 
changes due to incineration The articlos, in whioh 
tho author discusses experiments he has made to 
check tho effects which occur naturally, should be of 
value especially to archteologists and prehistorians, 
parln ularly in warning against rash deductions 
regarding tho age of buried bones, derived solely from 
the condition of tho bones 

Crystal Structure Models 

In tho October issue of the Review of Scientific 
Instruments, Mr O Glockler, of the University of 
Minnesota, dost ribes a convenient form of model of 
crystal structure. The atoms are represented by 
black, white or coloured dots on vertical sheets of 
‘Cellophane’, which are lunged along their bottom 
edges to a thin sheet of wood or cardboard and can 
be folded down for packing. When so folded, each 
model is about the sire of a volumo of Natdbb, 
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Standards for Surgical Drtssuigs 

The Pharmaceutical Society of (treat Britain ha* 
issued a report on “Dressings" by a sub-oonunitteo 
of tho Codex Revision Committee (Pharmaceutical 
Press, 23 Bloomsbury Square, lundon, W C 1 
la fld) It contains a summary of standards for 
surgical dressings, provisionally accepted for in¬ 
clusion in tho British Pharmaceutical Codox, 1034, 
which should provido information useful for manu¬ 
facturers and others. The standards suggested 
include those for the baste materials, such as jute, 
silk and wool, and for dressings such as phenol and 
mercuric clilondo gauzes, and others, as well as 
methods for tho determination of moisture, water 
extract, foreign matter, cotton and wool m the 
dressings 

Benefits to Animals from Animal Experiments 

Tins autumn issue of tho Fight Against Disease, 
the quarterly journal of tho Research Defence 
Society, contains the concluding portion of Sir 
Leonard Rogers' Stephen Paget Memorial Lecture 
After a survey of some of tho principal animal and 
virus diseases. Sir Leonard concludes that “tho 
examples given from tho limited held of tropical 
medical and veterinary science alone, suffice to prove 
that tho reduction in tho suffering that results year 
by yoar to animals, as well os to man, from tho 
discoveries made in about throe docadoe through a 
limited number of animal experiments, is incalculably 
greater than the pain inflicted on the animals under 
our humane laws” 

Leverhulme Research Fellowships 

Applications aro now invited for Lovorhulmo 
research fellowships for 1034 These fellowships arc 
intended in the first instance for the assistance of 
experienced workers rather than to add to the pro¬ 
vision already existing for workers m tho early stages 
of their careers It has beon decided that no definite 
limit shall be placed to the amount of individual 
grants, but tliat they will bo adjusted according to 
tho oircumstanoes of each particular case Fellows 
will usually be required to work at, or in connexion 
with, a recognised centre of research, oithor at homo 
or abroad No subject of inquiry is oxcludi’d from 
tho scope of tho scheme Awards will not be made, 
aa a rulo, for a shorter period than three months 
or for a longet period than two years The closing 
date for receipt of applications is March l Tho 
awards will be announced in July and will date from 
September 1 All applicants must be Bntish-born 
und they must also be normally resident m the 
United Kingdom. Further information can bo 
obtained from Dr L. Hadan Quest, Secretary, 
Lovorhulmo Research Fellowships, Union House, 
St. Martms-Io-Grand, London, E.C.l. 

Announcements 

O*. L. W G Malcolm, conservator of the Well- 
oome Historical Medical Museum, has been appointed 
an officer of the Venerable Order of the Hospital of 
St John of Jerusalem, 


Thb following appointments in the Colonial Agri¬ 
cultural Servioo have recently boon made , Dr. F. J. 
Martin, assistant director of agriculture, Sierra 
Loono, to bo director of agriculture. Sierra Leono; 
R. S. Ball and J. T Moon to be agricultural officers, 
Kenya. 

At the ordinary meeting of the Institution of 
Klootncul Engineers to be held on January 18, at 
8 pm, Viscount Falmouth will present to tho 
Institution a oopy of Sir William Orpen'H painting 
of Sir Charles Parsons 

A joint mooting of tho Royal Astronomioal Society 
and tho Geological Society will bo hold in tho rooms 
of the Royal Astronomical Society, Burlington 
House, W l, on January 28, at 4 30 p m , when a 
discussion will bo hold on the “Origin of the Earth’s 
Major Surface Features” Tho meeting will bo pre¬ 
sided over by Sir Frank Dyson 

Thk annual meeting of tho International Socioty 
of Medical Hydrology is to be hold on January 28- 
Fobruary 2 at Zurich, Davos and St Montz Tlie 
president elect is Prof O Voruguth, profossor of 
physical therapy in the University of Zurich. The 
principal subjects for discussion are tho tliennal bath 
reaction and tho physiological and therapeutic effects 
of high mountain climates Decisions will bo taken 
concerning the nomenclature and classification of 
muds, peats, etc , used in physical medicine The 
mooting is open to scientific) workers generally as well 
as medical men Further information can bo obtained 
from the General Secretary, I S M H , 109 Kings- 
way, W C 2 

Wk havo received tho 1934 pocket diary of Messrs. 
John G. Stein and Co, Ltd , silica and firobnok 
manufacturers, of Bonnybndgo, Scotland. Tho diary 
contains many features of mteroHt, for example, 
chemical analysis of various types of firebrick; 
special refractories, tboir analyses, expansion curves, 
thermal properties, etc ; equilibrium diagram of 
tho system A1,0, — 8iO, (Bowen and Greig), first 
aid treatment; standards of measurement, and their 
equivalents , sectional rood maps of Groat Britain, 
and much other useful standard information 

Applications aro invited for tho following appoint¬ 
ments, on or before tho dates mentioned •—-An 
examiner in tho aeronautical Inspection Department 
of the Air Ministry—The Secretaiy (8.2), Air Ministry 
(Jan 15) A maintenance and test engineer in the 
Public Works Department, Electricity Branch, 
Gcrv ermaont of the Punjab —Tho High Commissioner 
for India, General Department, India House, 

Aldwych, London, WC2 (Feb. 1). A demonstrator 
in dairy husbandry and an advisory entomologist 
in the Department of Agnoulturo, University of 
Leeds—The Registrar (Feb. 2). A head of the 
Departments of Municipal Engineering in the Man¬ 
chester Municipal College of Technology—The Regis¬ 
trar (Feb 5). An agricultural chemist and an 
entomologist at the Imperial Institute of Agri¬ 
cultural R< we arch, Puaa—Tho High Commissioner 
for India, General Department, India House, 

Aldwyoh, London, W C.2 (Feb. 12). 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
ran he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Natubh. No notice is taken 
of anonymous communications ] 

Refraction of Ionised Media 
In a recent letter Prof Hartreo 1 has directed 
uttentinn to cortain difficulties m the tlu>ory of 
refraction os applied to ionised media, and him 
criticised previous letters by Tonka* on the subject 
I have myself been occupied for some tune in trying 
to clear up this matter, and can confirm ft art roe’s 
opinion of the subtlety ot the subject, but at the 
name time it should be said that, m spite of the 
defective proof. Tonka’s result is certainly right 
The problem is whether the formula of SclliUeier or 
that of IjOrcnt/ should he applied for a gas LomjMiscd 
of free electrons moving among ionised atoms, which 
may be taken as fixisl protons without losing the 
int of tho question The refractive index n is to 
derived fiom atomic (harm ters, and the problem 
is whether it is 

1. (1) 


unngorous formulation of tho present problem it is 
easy to find entiroly plausible arguments leading 
either towards L or S It is quite easy to show that 
a set of electrons moving in a uniform positive 
modium will obey a formula in S, and everyone 
agrees on this , tho wholo difficulty is to justify the 
replacement of the protons by the continuum, for 
there is little resemblance between the smooth 
motion of an elictron in tho continuum, and the 
zigzng jiath among the protons 

Tho technical problem of discussing with rigour 
tho optics of a finite volume of any material is 
formidable, foi it demands retarded potentials for 
the mutual toiccs of each pair oi electrons, and so 
tho system cannot lie taken as a self-contained 
dynamical system, but must >xi treated with the 
help of Lorentz’s device of making a fictitious 
spherical cavity lound each electron Most of the 
difluulty tan, however, he avoided by the device of 
tukmg a Hinall isolatod sphere of tho material and 
calculating the light it will scattei to a distance If 
the radius a is mmh stnallei than the wave length of 
the me ident light, thoro is no ms si to allow for 
retardation and the whole sphere tan be regarded as 
a single dynamical By stem A simple optieul calcula¬ 
tion shows that under in< ident light of amplitude A, 
it scatters light ns though huving electric moment 

A «■(«•-!)/(»• + 2). 


£=-3 («*— 1) / (n* + 2) (2) 

which is directly related to these Tls* alternatives 
for the ionosphere are whethei it is S or L that is 
equated to 

-Afc'/mnv* (3) 

where N is the number of electrons pci < c , v tho 
frequency ot incident waves, and e and in. tho ehnige 
and moss of the electron respectively If tho formula) 
are lined to estimate tho actual electron density of 
the ionosphere, tluio is a discrepancy ot 60 per cent 
according to which of them is adopted, so that tho 
question is by no means tnviul The same problem 
arises with even gioater fone in connexion with the 
option of motnls It has ln»cn discussed by Kromg 
and Groencwold* , their defence of tho uso of S is 
open to exactly the same < ntieism as that of Tonks, 
but from the known values of the optical constants 
of metals it is here even more certain that S is the 
correct form 

The essential point ot the question consists m 
making tho correct allowance foi tlio mutual foiees 
between tho various particles < oneemod m scattering 
tho light The question is one in which we do not 
anticipate any great difference between c lassical and 
quantum theory, and it is easior to work with the 
classical , in tl.e quantum theory of metals it has 
been usual to consider wlint is m effect only a single 
electron, and this cannot possibly throw any light on 
the present question Tho main diffieultv lies m 
estimating tho large influence on each electron of its 
done neighbours, both protons and electrons Tonks 
tnca to overcome this difficulty by replacing the 
protons by a uniform distribution of positive charge- 
density, but this replacement is the cmoial point of 
the problem, it is only done by on illegitimate 
inversion of tho order of integrations, and this in 
version loads to a large change in the resulting value 
Unngorous processes, like the inversion of integra¬ 
tions, are so habitually done in physics with impunity, 
that one is apt to tmst them completely , with an 


and Oioiofoic n is found if wo can calculate the 
moment dmxtly For a set of scjiarato elastically 
bound elections, as in neutral atoms, there results at 
ome a foi inula in L , at the opjxmite extreme, with 
a continuum of positive olortricity, an oquation w 
easily formed foi the electric moment which leads to 
a formula ui .S' The important question is how the 
moment bchavos for a sot of discrete protons lying 
arbitiarily throughout the sphere This is not the 
place to discuss details, but it can bo seen that the 
awiage motion will satisfy the same equation as in 
tho case of a continuum, prov idod that each electron 
undergoes many collisions during the period of the 
light This condition is satisfied in the ionosphere 
for the long waves used, and in metals for ordinary 
light, so that .S' is the right expression in these cases 
As a general comment, it Hoems natural that S 
rather than L should be the more fundamental 
formula Lorentz derived L by introducing a spherical 
cavity that was quite fictitious, and yet the algebraic 
form of (2) shows clear evidence of a real sphere 
Tho reason is that there is a genuine sphere (or 
perhaps Homo othei shape aibitranly orientated) 
round each molecule , this is its own surface which 
provonts tho entry of other molecules, and it is the 
existence of this small real sphere, and not the 
comparatively large fictitious sphere of Lorentz, 
that is responsible for (2) N is the natural formula 
for pure electromagnetic systems, and L is an ex¬ 
pression of tho fact that the systems to which it 
applies are governed by a law that is not electro¬ 
magnetic—tho exclusion principle which prevents 
one atom from penetrating anothor 
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A New Hard Component of the Cosmic Ultra- 

Radiation 

Thjb Sternke apparatus, which recorded the ionisa¬ 
tion oauaed by the cosmic ultra-radiation at Abisko 
in northern Sweden durmg the polar year 1932-33 1 , 
was moved in the middle of July to the iron ore 
mino Knrunavaara, near Kiruna, in order to record 
the absorption curve of the cosmio ultm-radiation 
below various thicknesses of iron ore, The Knruna- 
\ aara mountain is pierced at different levels by 
numerous galleries with rail tracks, some of which 
inllow the ore body thniugh its whole length (4 km ) 

It was therefore possible to move the apparatus, 
placod on a wagon or trolley, below layers of pure 
iron ore of different thickness from 160 to 10 metres, 
corresponding to water equivalents of 800-60 metres 
(tho specific gravity of the oro being 5) Above the 
ore is only the atmosphere. 

Durmg three weeks in July there were holidays 
in the mines, and the management kindly lent mo 
an eloctnc tram for tho investigation of the cosmic , 
ultra-radiation in the main galleries of the Knruna- 
\ aara mountain Tho apparatus and a lend shield I 
of 10 cm thickness were assembled in a wagon ! 
and kept at constant temperature, and tho wagon | 
was moved below thicknesses of 107-60 metres of i 
ore It immediately appeared, howovor, that the 
oro sends out an unexpected anil rather strong j 
jienetrating radiation, later investigation showed i 
that the ore in this gallery had a radium content 
up to 0 06 mgm per ton (So far as 1 have boon 
able to find from the literature acci'ssible to me, ' 
this is tho first time that radium lias been found in 
iron ore ) Also the air in tho gallery was highly 
radioactive and increased the ionisation within a 
10 cm lead shield to values which were impossibly 
high for the cosmic ultm-radiation Nevertheless, 
if these values wore reduced to thoir equivalent in 
radium radiation (which was taken up without shield), 
they allowed an increase with decreasing thickness 
of tho ore, and this increase indicated an absorption 
coefficient of the cosmic ultra-radiation about ten 
times less than that of the hardest component found 
by E Regener* At tho beginning of August, V. F. 
Hess, W. Kolhorster, E Regener and E. Steinke 
were privately informed about this result 

In order to eliminate the radium radiation, 
especially that front the air, special precautions and 
arrangements were necessary for the following 
measurements A large airtight iron box of the 
dunensiona 120 cm X 80 cm. X 86 cm was con¬ 
structed con taming two chambers, one above the 
other This box was placed upon a trolley and in 
the lower chamber the ionisation oylinder of the 
•Steinke apparatus was placed within a lead shield 
of 20 cm. thickness open upwards Before the 
microsoope was a window, and the photographic 
recorder was placed outside the box before this 
window The airtight floor of the upper ohamber was 
laid directly upon the lead shield, and upon this 
floor the upper lead shield of 10 or 20 cm. thickness was 
placed Abo the upper chamber could be mads air¬ 
tight. At the request of the management of the 
mines, measurements of the radium radiation were 
also earned out, and therefore the ionisation was 
recorded both with the shield open above (that is, 
with no shield in the upper chamber) and with 
shields 0 f io cm. and 20 cm. above. During a month 
and a half, seven sonea of measurements were taken 
lielow 13-104 metres of ore; one Benes was taken 


without a shield in the upper chamber in order to get 
the radium radiation The apparatus stood generally 
twenty-two hours at every place in every series and 
recorded the ionisation durmg every hour 

As might have been expoctoil with respect to tile 
radioactive air enclosed in tho box, the values 
decreased steadily until tho last two senes, but the 
differences between daily values and the correspond¬ 
ing values of the last Berios were found to fit closely 
to the curve of decreasing radium emanation os 
given by Meyer and Schweidler*, so that daily values 
could be accurately reduced for this air radiation 
The values were further reduced for Bomo radium 
radiation, which entered around tho microscope, 
whore it is impossible to make the shield as thick 
as elsewhere Tho resulting moan values of the cosmic 
ultraradiation plus the zoru ionisation of the apparatus 
aio below 13 m ore, 0 1346 J ; below 28 m, 

0 0618 J ; below 63 m , 0 0402 J , below 76 m, 

0 0374 J , bolow 80 rn , 0 0300 J , and below 
104 m , 0 0300 J 

Irrespective of tho value of tho zero ionisation 
(Hestgang), theso numbers indicate throo components 
of tho cosmic ultra radiation jienetrating 13-80 
metros of ore, and tho softest component has an 
‘apparent’ mass alvuirjition coefficient of (|z/p)HiO 
0 00020 cm * gin. 1 , that is, is identical with tho 
hardest comjxmcnt of E Regenor* (p -=■ 5 , (|c/p)HiO 
o 1 19 (p/p)Ke) Tho coefficients of the two harder 
components are rather sensitive to the magnitude 
of the zero ionisation, tho exact valuo of which is 
not yot known but will lie observod by the forth¬ 
coming measurements below 1(M) metres of oro at 
a deeper level of Kuiunuvaaiu Thu zero ionisation 
cannot, however, lie much loss than tho value now 
observed, namely, 0 0322 J , and, taking 0 0300 J as 
preliminary value, wo obtain as apparent mass 
absorption ooelllcionta of the two still harder com¬ 
ponents . (p/p)H «0 — 0 00011 and 0 00003 cm* 

gra~ l respectively. Tho first coefficient agrees rather 
well with that recently found by W KolhOrster* 
(H/p)HtO =* 0 00013 cm * gin l , but the seoond 
coefficient indicates a hitherto unknown component, 
much more jienetrating than the othors, and the 
existence of this hardest comjxmont Dooms well 
established by the present measurements The exact 
mass absorption coefficients will be calculated, when 
tlie zero ionisation has been determined bolow 160 
metres of iron ore 

Axel Corun. 

Observatory, 

Lund 
Nov. 22 

1 Ltutd Obi Cv r 0, ISO 

‘ Phyi Jt, Si, SOS, 1031 

• •KUkaktlviilt", p 410, 1«7 

• Bt Wm tUr , M , 1033 

Cosmic Rays and the New Field Theory 

Regbnbr 1 has found that cosmio rays can be 
observed at 230 m below the level of Lake Constanoo. 
If these rays, as is generally assumed, oonsist of 
electrons (not of protons) the great jienetrating power 
raises a serious difficulty in the adopted theory of 
electromo motion, that is, Dirac’s equation. Using this 
equation, Heitler and Sauter 1 have shown that a beam 
•of very fast electrons (with an energy R > 200 me 1 ) 
should penetrate not more than 1 m of water when 
all kinds of absorption processes are taken into 
account. 



64 


NATURE January 13 , 1934 


The new field theory proposed rooently' seems 
to be able to give the explanation, of the high pene¬ 
trating power of very fast particles, either photons 
or electrons. In this thoory tliere are two types of 
field vectors, B, K, and II, D, which are identical for 
very weak fields only. They are different for strong 
fields, especially in tho ‘interior’ of the electron. 
The tnio charge is always concentrated in points, 
that w, div D — 0, J Dtda ■=> 4ns But, as lias been 
shown by my colleague. Dr L Infold, a ‘free’ chargo 
can be introduced with a finite space density, given 
by div E ■=- 4np This can be considered as the souroo 
of the elootromo fiold and as tho charge upon which 
the external hold acts, os m Maxwell’s thoory. For 
an electron p is given by 


'.«.r 


and the space integral of p is equal to c. 

Under the notion of an electromagnetic wavo with 
an amplitude proportional to e the behaviour 

of tho electron will be expressed approximately by 
Dirac’s equation providod wo roplooo the charge e 
by an ‘eflectivo’ charge ?, given by 

It is immaterial whether the field bo due to a light 
wave or to tho passage of fast electrons, for if 
E >> me*, ono has m both coses, with a very good 
approximation, \ ■» hcjE and 


m —^=1 230 


27W* 

Ao 


1 230 E 1 E_ 
"137 1 mc ,s 'lll * me* 


Now tho function fix) is equal to I, for x = 0 
(long waves, small oncrgios), but decreases with 
increasing x For x -= 2 4, or E - 200mc\ it is 1 , 
and for * - 6 or E => BBSme*, only ,V The cross- 
section of action, which is projKirtional to (2/e)», will 
therefore diminish rapidly with increasing energy of 
the rays 

Provided the assumption of protons could bo 
exoladed, the high penotratmg powor obsorved for the 
cosmic rays may be o 
tho new fiold thoory 


nsidcred as a confirmation of 
Max Born 


240, Hills Rond, 

Cambridge 
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The Pre-Crag Men of East Anglia 
It is common knowledge that tho Suffolk Bone 
Bod boneath the Red Crag is made up largely of tho 
remains of a land surface which existed, for a pro¬ 
longed period, prior to the submergence of East 
Anglia beneath the soa of Crag times Sir Ray 
Lanlcester pointed out many years ago 1 that the 
bones and teeth of land mammals found m the 
Suffolk Bone Bod aro of different ages—some being 
Of a Miocene antiquity, wlule others are to be referred 
to certain phases of the Pliocene epoch lie was 
able also to show that the tooth of a mastodon, by 
»Man of its being partly embedded in a deposit of 
"Pwstum sandstone, must be older than this Lower 


Pliooene accumulation, winch is represented in the 
Suffolk Bone Bed by the well-known fossiliferous 
box-stones. Thus, by these investigations, it was 
made dear that, so far as the remains of terrestrial 
mammals aro concerned, the contents of the Suffolk 
Bone Bed are markedly derivative and referable 
to widely separated periods anterior to the deposition 
of the Red Crag. 

When, some twenty-fivo years ago, the announce¬ 
ment was made 1 that flint implements had been 
found in the Suffolk Bono Bed, a considerable body 
of opposition to this claim was encountered, and, for 
a long time, it was needful to concentrate upon the 
primary task of establishing tho fact that the pro- 
Crag flints had boon humanly flaked But it has 
now bocomo advisable to proceed to the next stage, 
and to classify these very ancient relies of man with 
the view of attempting to ascertain their probable geo¬ 
logical antiquity This process of classification has 
boon made possiblo by the large number of pre-Crag 
implements now availnblo for study, and, especially, 
by tho excellent specimens reoovorod recently during 
excavations carried out on behalf of the Royal 
Socioty, the Wellcomo Historical Medioal Museum and 
tho Trustees of the Percy Bladen Memorial Fund. 
Thn critical examination which has been undertaken 
of the pro-Crag flints is leading to certain unexpected 
and fur-reaching conclusions, which I propose to set 
forth briefly boro 

It can now be claimed without fear of serious 
contradiction that, at least, four distinct and different 
groups of flint impinrnents are containod in the 
Suffolk Bone Bod This is established by the fact 
of the discovery of numerous example* of flints 
exhibiting flaking of more than one period and in 
which the newer flake soars definitely out into and 
aro patinatod a markedly different colour from the 
older Moreover, it is apparent that tho four types 
of patination represented ean be precisely matched 
by that to be observed upon a Bones of implements 
which are each different in their forms and condition 
Thus, for example, the oldest artefacts aro thick and 
coarsely flaked, exhibit a peculiarly arohaio, washed- 
out yellow colour and have nvidontly been subjected 
to very considciablo striation and abrasion. The 
latest implements, on tho other hand, aro usually 
white or light blue in colour, aro little if at all abraded, 
and aro not thick and coarsely flaked. Between 
these groups aro two others Which in patination, 
condition nod general appearance are equally distinct 
from each other. 

Thore is, in fact, as much divergence in these 
matter*, betwoen Group 1 and Group 4 of the pre- 
Crag implements, as thero is, for example, between 
tho Early Chelicon and Late Acheulean hand-axes. 
It is possible also that tho gap in time between 
Group 1 and Group 4 of tho pre-Crag industries is 
greater than that separating the paheolithio imple¬ 
ments mentioned This supposition is baaed upon the 
morphology’ of tho former specimens, the thiokneM 
and consequent antiquity of the various patinatod 
surfaces, and the fact that there has now been found 
beneath the Red Crag a woll-made rostra-carinate 
implement which has attached to various parts of 
its surface areas of material which, so far as a very 
careful visual examination goes, is indistinguishable 
from Diestian sandstone 

The manner of distribution of this deposit upon 
the implement makes it highly probable that the 
specimen was at ono time eroded, hko the masto¬ 
don tooth described by Lonkester, in a Diestian 
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nodule, and must therefore have been made at some 
period prior to the laying down of this Lower Pliocene 
stratum. Moreover, the pat motion of the flake- 
sears of the roetro-connote in question is precisely 
similar to that to be observed upon others which 
are clearly later in date than the flaking of Group I 
of the pro-Crag implements It would seem to be 
necessary therefore to relegate the latter to an 
epoch still further anterior to the Diestian period 
than is the rostro-cannate to which reference is made 

If these conclusions are sound, they give us much 
additional information upon the question of the 
antiquity of man. The earliest flint implements 
in this bed, which oomprise primitive though well- 
made specimens, including rostro-cannates, referable 
apparently to some at present unspecified period 
preceding the Diestian, seem definitely to surpass, in 
their forms and flaking, the type of artefact whioh, 
it may be supposed, would have been produced by 
the most lowly representatives of the human race. 
The implements of Hamsonian eolithio form 
associated with Group 1 of the Suffolk Bone Bed 
specimens were at one tune thought to be actually 
comparable with the well-known Kentian eoliths. 
But it now appears that the pro-Crag ezamplos are 
mostly made from intentionally struck flakes and 
thus represent a more advanced stage of human 
achievement than do the true Harrisoman implements. 

Thus it seems reasonable to conclude that prior to 
the laying down of the Suffolk Bone Bed, which must 
pro date by a considerable period the earliest palaeo¬ 
lithic civilisations, various races of flint flaking 
people inhabited the ancient East Anglian land 
surface. It is clear, from an examination of the 
pro-Crag implements, that they must bo much older 
than the marine sands under which they now lie, and 
it is possible that the most ancient groups of artefacts 
date back to epochs earlier than that known as 
Uiostian. After a very careful consideration of tho 
whole matter, I believe that this is indeed the case, 
but in order to give all those interested an oppor¬ 
tunity for coming to their own conclusions, the large 
collections of pre-Crag implements in the Ipswich 
Museum have now been ro-arranged upon tho linos 
indicated in this note and can bo freely examined 
by responsible visitors. A representative selection 
from the four groups of spool mens has boon arranged 
as a loan exhibition in the British Museum, and I 
hope to publish a fully illustrated paper dealing with 
thoso implements. 

One House Lane. J Rlm> Uom ‘ 

Ipewioh 
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Science and Politics 

An, scientific workers will thank Prof. A. V Hill for 
raising the problem of their status in a world in acute 
political tension (Natdbi, Dec. 23). Most will agreewith 
hw main thesis, and few, if any, will hold it to be the 
duly of scientific societies, such as the Royal Sooiety, 
to meddle with divinity, metaphysics, morals or 
politics But this rule applies to the socioty os a 
corporate body, and not to its individual members. 
Those men of soienoe who interest themselves m 
jiolitios will be unable to agree with Prof. Hill’s 
< 'intention : "If aoieatifio people are to bo accorded 
the privileges of immunity and toleranoe by civilised 
societies, however, they must observe the rulos". I 


am glad to think that individual fellows of the Royal 
Society, at any rate, have consistently disregarded 
these rules. Among its oarliest fellows, Pepys and 
Brouncker, to mention no others, meddled m 
politics ; in the eighteenth century, Franklin and 
Priestley meddled even more conspicuously 

Everyone recognises the difficulty of keeping 
emotion out of one's scientific decisions whon they 
have a political bearing But does Prof Hill condemn 
Rciontifio men who investigate human heredity be¬ 
cause their results discredit the theory of the equality 
of man, or those who investigate human diet because 
they demonstrate that a considerable section of the 
British working classes is undorfod 7 Science could 
"remain aloof and detached", to use his words, so 
long os it only concerned itself with man as something 
to dissect That day is post 

Prof Hill condemns tho irrational character of 
certain modem political movements May it not be 
that the remedy for this lies simply in the application 
of soiontifia thought to political and moral problems T 
It is obvious that such an attempt will endanger the 
immunity which scientific workers enjoy so long as 
their opinions are regarded as politically unimportant. 
But science is in any case in danger of perishing 
during a general collapse of our political and economio 
system If we refuse to apply scientific method to 
human affairs because they are inevitably tinged 
with omotion, we may help to precipitate this col¬ 
lapse. Such application will be very largely critical, 
in so far as many political doctrines are based on 
hypotheses which cannot Btand scientific criticism, 
but it must bo to some extent constructive, as when 
it is pointed out that, owing to defects of Nature and 
nurture, some men and women cannot play on 
adoquate part in socioty, and remedies for this state 
of affairs are suggested. 

I do not soe why a man of scionco who “meddles" 
with such matters should thereby forfeit a right to 
tolerance, and question whether Prof Hill has done 
a service to science by penning a sentence whioh 
might bo interpreted as moaning that his profession 
should only be tolerated m so far as it is muzzled 
His subsequent eulogy of independence of thought 
and speech make it clear that his meaning was quite 
otherwise. But many of his colleagues will continue 
to foel that, while scientific sociotios should restrict 
their activities to the purest science, their members 
have not merely the right, but oven sometimes the 
duty, to interest thamwlves in more controversial 
matters. J.B. S Haldanx. 

John Innes Horticultural Institution, 

London, S W 18. 

Or course I would not condemn scientific) men who 
investigate human horedity, whatever their results 
may discredit, but I should advise them to avoid an 
emotional bias towards any particular political or 
social theory which may be affected by their investi¬ 
gations : otherwise experience teaches that their 
results are suspect Of course I should not oondemn 
scientific men for studying human diot, but the 
motive should be the discovery of scientific fact, not 
tho demonstration that the British working class is 
underfed 

Prof. Haldane fails to distinguish between “people 
poiontifically trained” who, I urge, "should take some 
part in affairs" and tho scientific investigators them¬ 
selves. It is perilous, as I said, to disregard the 
soientifio basis of modem civilisation, and all educated 
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men should have some direct appreciation of the 
methods and ideas of science Thu is exactly wliat 
Prof Haldn.no himself urges in his third paragraph 
It w the application of scientific methods to politics 
and social affairs, and the increase of scientific educa¬ 
tion and outlook, not the interference of specialist 
scientific investigators with matters outside their 
own special compotonce, which may avert the dangers 
of which both Prof Haldane and I arc aware A 
reputation gained by scientific achievement, and the 
immunity accorded to scientific pursuits, should not 
be lightly used to extort consideration m other 
respects 0no may not approve of political intoler¬ 
ance, but ono may rerugniHO as a fact that eminent 
scientific men do well, in the interests of science, to 
avoid meddling with morals or politics” 

University College, A V Hut 

London, W C 1 

Methods of Ionospheric Investigation 
Pbof K V AmKiON 1 Huh described a method 
of measuring tho maximum ionisation existing m tho 
lower region of the ionosphere It n clear from 
recent work 1 **! 4 that, in order to investigate lono 
spheric fino-Htructiue in sufficient detail, our technique 
must be improved along at least two lines ,— 

(1) Tho tune taken in making a measurement of 
ionisation density should be as short as possible, 

(2) Measurement of the isjmvalent path of tho 
atmosphone rays should bo made over a frequency 
range which is continuous 
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The complexity and Huddon changes in ionospheric 
conditions observed in tho polar regions would have 
made an apparatus embodying such unproved 
technique a powerful instrument in our investigations 
The transmitter and receiver were about ten miles 
apart, so that any form of mechanical linkage or 
remote control was not practicable As a result of 
attempts to meet the requirements, tho method 
finally adopted consisted in increasing continuously 
the frequency to whioh the transmitter was tunod 
and causing the tuning of the receiver to vary in 
synchronism. Tho scheme, although not ideal, 
enabled (2) to be satisfied over a limited frequency 
range and an approach towards (1) above The time 
taken to make one picture (such as that reproduced 
as Fig. 1) involving a determination of the ionic 
density was two minutes The calibration frequency 
marks whioh appear on the reoords were made by I 
attaching a contact arm to tho condenser spindle I 
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of tho high-ftequenoy oscillator of the super¬ 
heterodyne receiver and arranging that each tune 
this condenser dial responded to the particular 
frequencies marked on tho records, tho incoming 
signals were out off and a local calibration from a 
2 5kc/soc timo-fmae was Hwitohed on. This oondenser 
spindle was turned uniformly so that it is possible 
to interpolate between calibration marks on the reoord 

Records which will show the importance of this 
typo of observation will bo published amongst the 
results of the British Polar Year Expedition to 
Tromse One specimen is reproduced here to illus¬ 
trate the importance of (2) above It is a reoord 
token at midnight during the period of the 'midnight 
sun' Tho calibration marks on tho loft of the picture 
arc caused by a 2 5 ko /sec oscillator so that the 
distance between two aueoossivo marks corresponds 
to 0 4 milliseconds or an effective height of 60 km 
The picture shows tho ground ray and echoes from 
the E legion, intermediate region and F regions of 
tho ionosphere There is also a considerable amount 
of scattering visible Tho frequency range shown is 
only 0 6 me /soc , but it will be seen that tho echo 
pattern iliangos groatly over this comparatively 
small amount At 1 49 me /sec the E echo is prom¬ 
inent with a small amount of reflection from the 
intermediate region. This latter increases with 
frequency up to 1 93 mo /sec At 1 7 me./sec , 
marked rofiix tian begins from the F region and oon- 
l inues to the highest frequency shown. The picture 
gives some idea of the complexity of the ionosphere 
in the polar regions 

Tins work was carried out in May 1933 at Nordlys- 
observatonet, Tromse, as part of the Polar Year 
programme of tho Radio Research Board, and I am 
indebted to Hr. Harang, director of tho Observatory, 
for tile loan of apparatus and for experimental 
facilities which made these results possible. 

R. Naismith 


National Physical Laboratory 
(Radio Research Station, Slough) 

1 Applrtcn, Natch. 1*7,197, Feb 7, 1981 
a Appleton, Proe Phn Noe, 48 , 078. 1988 
■ Appleton And NatamlUi. Pne Phyt Soe , 48 , 889 , 1915 
• 8d lifer ind Goodill, Natch, 181, 804, June 8, 1983 


Liquids of High Refractive Index 

In muasuiing the rcfmctivn index of precious 
stones, we liavo succeeded in extending the range of 
the total reflectometcr typo of instrument by the 
preparation anil use of liquids of higher rofractmty 
than the sulphur in methylene iodide solution 
(n D <\ 79) which is usually employed to make optical 
contact between tho stone ana the glass hemisphere 
of the instrument. The various immersion media of 
high refractive index proposed by Merwm 1 and 
Wright* were found to bo unsuitable Of a number of 
compounds prepared the following ore worthy of note. 

1. Tetra-iodo-ethylono, C,I t . This compound dis¬ 
solves readily m methylene lodido (22 per cent at 
15° C.) and with sulphur in this liquid forms a stable 
clear solution, np 1 81, well adapted for routine use 
with the ref lactometer*. 

2. Phonyldi-iodoareme, C,H, As.I, Prepared by 
the method of Steinkopf and Smie 4 it is a clear 
orange hquid, d*‘“ 2 66, with a high refractive index 
and dispersion, as shown by the following mean 
values 

XM) 6708 6438 6141 6893 6635 6360 6106 
n»° 1 822 1 828 1 836 I 848 1 866 1-866 1-879 
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Phenyldi-iodoarame has a blistering aotion when in 
contact with the skin, but, handled carefully, provides 
an exoollent liquid for use with the refraotometer, and 
should prove valuable as an immersion medium 
3. Selenium monobromide, Se a Br ( , has a highor 
refractive index than that of any pure liquid hitherto 
recorded. Prepared by direct combination, the value 
fornu u 1 96±0 01 rising to 2 03 on exposure to the 
atmosphere, owing to decomposition of the bromide, 
with separation and reabsorption of selenium It is 
opaque, except in thin films, to all but doep red light, 
but when mixed with methylene iodide can be used 
with the refraotometer To obtain a high reading we 
find it convenient to mix the selenium-saturated 
bromide with the special methylene iodide solution 
mentioned above, in small quantities as required 
Such mixtures have nn> 1 90 and thus enable rood 
mgs to be made up to tho limit imposod by the 
refractive index of the glass hemisphere of the 
instrument (no instrument reading above 1 90) 

To make still higher readings possible wo hope 
that fine quality transparent zinc blonde (tin 2 37) 
may be worked and used in place of tho glass, the 
instrument being suitably modified Further work 
on this subject is in progress 

B W Andkkson 
C J PAVNE. 

Laboratory of the Diamond, Poarl 
and Precious Stone Trade Section of 
tho London Chamber of Commerce, 

65 Hatton Cunlen, K (' I 


1 Wright, CaxQtigto Publication No 1 
* Oe m mo l nqut, I, Ml , 1933 
< Btdnkopf and Hmle, Her , H (B). 14B1, 192# 


Crystal Structure of 1-3-5 Tnphenylbenaene 

A papbb has recently appeared 1 in which a structure 
» proposed for 1-3-0 tnphenylbenzene, based on 
X-ray measurements The unit cell has dimensions 
a«=ll 2,6-19 8, c=**7 fl A , and contains 4 molecules 
No reflections were observed from pianos (hOt) whore 
l is odd, and (kkO) where h +k u odd On tho assump¬ 
tion that the crystals are orthorhombic bipyramidal, 
this would mean that the space-group is Q'£ (P men) 
and that the molecule has a plane of symmetry. Tho 
authors place this plane of symmetry parallol to 
(010), but it is clear from the ‘absent reflections’ that 
(010) and (001) are both glide-planes of symmetry 
and that tho molecular plane of symmetry, if it 
exists, must bo parallel to (100). This result is 
incompatible with the authors’ structure and also, 
as it happens, with the most probable dimensions of 
the molecule and the actual intensity data. 

The explanation of this apparent anomaly is that 
the crystal olass is not orthorhombio bipyramidal, 
but orthorhombio pyramidal. The crystals show a 
small, but quite definite, piezo-eleotne effect, indic¬ 
ating that the oryataUographio ‘a’ axis is, m reality, 
a polar axis. Hie molecules are asymmetric, though 
pMudo-tngonal, and the plane of the benzene rings 
is not coincident with the crystallographio (001) 
plane, as in the proposed structure, out makes a 
small angle with that plane. A complete account of 
the correct structure, based on accurate X-ray 
intensity measurements, together with optical and 
magnetic data, will be publuhod shortly. 

Meanwhile the importance of making pieso-eleotno 
measurements whenever possible cannot be too 


strongly emphasised, as lack of knowledge may other¬ 
wise lead not only to the assumption of too much 
molecular symmotry, but also to a completely 
incorrect structure It is, I think, a fact that m 
every caso for which a piano of symmetry in the 
benzene ring has been reported, the presence of a 
piezo-electric effect (not tested for) would eliminate 
that plane 

Kathleen LonhdVLB 
Davy Faraday Rosearoh Laboratory, 

The Royal Institution, 

21, Albemarle Street, 

London, W.l 

' E Heitet and Q H EOmer, X. pkyi Vktin , B, IS, XUI, 1831 


A New Wound Parasite of Potato Tubers 

In a recent communication, Mr. S F Ashby of 
the Imperial Bureau of Mycology. Kow, informs me 
that ho has not been able to find a record of Fusanum 
vinde (Lechm ), Wr on potato or of any tents of its 
parasitism on that host Recently Wollenweber 1 has 
renamed it F. solani var medium, Wr., but its 
pathogenicity docs not appear to have boon tested 
Single spore cultures of F rnrulc, kindly identified 
by Dr. Wollenweber, wore inoculated into potato 
tubers by a slightly modified method of Granger and 
Homo’. After 24 days at room temperature (20°- 
26° C ) all tho inoculated potatoes showed a well- 
advanced dry rot with a wrinkled sunken patch and 
whitish pustules on tho surface near the plug The 
fungus was ro-isolated in a pure form both from the 
diseased parts as well as from the pustules Its 
saltant was as virulent as tho parent. F monihforme, 
F. camptocerae, F dtversisporum, F. semitectum and 
F, semtlcetum var tnajus failed to infbet the tubers 
The controls all rommnod healthy 

Anil Mttra. 

Deportment of Botany, 

Univomty of Allahabad 
Nov. 3(1 

1 “Fussrtum Monographic", 1931 
■ Ann Unt.t 8. Hi, 19*4 


Scurvy in the 17th and 18th Centuries 
Thbbb is an English seventeenth century reforenoe 
to the treatment of scurvy, which, perhaps, is not 
so well known as it might bo. John Woodall, author 
of “The Surgeon’s Mate, or Military and Domoetiquo 
Surgery", 1639, wrote on p 171, "juyee of lemmons 
was over reputed a oold medicine, presonbod and 
given daily by physioians in burning and pestilential! 
fevers, and that with good reason and good suooeese 
even to this day, and yet to that notablo and oold 
and terrible disease of the Scurvy, how excellent 
hath it been approved . ” 

In the next century, Capt Cook did not find citrous 
fruits to be of striking value, for a very good roason 
arising from the nature of his supplies. There is 
appended to his paper in PM. Trans., vol. 66, 1776, 
a letter in which ho writes: “I have no great opinion 
of them alone’’, ’them’ being oranges and lemons, 
preserved as a ‘rob’ or syrup of boiled juice 

E. G T Liddell. 
University Laboratory of Physiology, 

Oxford. 

Deo. 2) 
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China and the Maya. A communication from Dr. 
Kiang Kang-Hu on the resemblances between the 
Maya oivdmetion of Central America and that of the 
Chinese, accompanied by an introductory note, 
dealing broadly with the question of cultural diffusion 
across the Paoifio, by Dr. W. D Lighthall, has 
appeared (Tran*. Roy. Soc Canada, Bor 3, 27, 
Section 2) Dr. Kiang from his familiarity with the 
cultures of his own and kindred peoples is ablo to 
bring forward a number of instances, in which he 
sees resemblances between tho two civilisations, for 
the further scrutiny of specialists Among theeo are 
the physical characters and the mental outlook of 
the two peoples, tho Maya more nearly resembling 
the Chinese physically than any other of the aboriginal 
tribes of Central and North America Me ulso points 
to smularitioM in language, in tho complicated and 
elaborate oalendrical system, both peoplos using the 
‘large’ and ‘small’ month count Their religion and 
deities, saenfioo and worship are also aliko, especially 
in regard to the use of idols of wood and clay to 
which human blood was applied. China, however, 
does not appoar to have practised human sacrifice, 
although there are traditions of it in anciont days 
and remote parts Tire astronomical and astrological 
systems are strikingly similar; and the creation 
legends of tho two peoples have many common 
features, as also havo the story of tho deluge and 
of tho creation uf the first moil out of mud Art, 
dress and ornament are roviowed with the same 
result Setting aside tho elemonts which ore common 
to many primitive peoplos, many resemblances 
remain whioh cannot be dismissed lightly If tho 
Mayas wore of Chinese origin, they must have 
crossed to America more than six thousand years 
ago, otherwise their culture would l>o more specifically 
Chinese Alternatively, they may have been derived 
from othor adjacent races, different from, but 
culturally related to, tho Chinese. 

Phytogeny of Hemiptera-Heteroptera. In describing 
a new family, Lootichidaa (Ann. and May Nat Hist, 
Ser 10, 12), W 1C China discusses the general 
classification of Hemiptenv-Heteroptora and proposes 
a hypothetical phylognnotio arrangement of tho SI 
families at present recognised within this suborder 
This arrangement is compared with the latest attempt 
by Pruthi (Trans EtUom Noe , London, 1928) to 
revise tho family classification sololy on the basis 
of the morphology of male genitalia It is stressed 
that there are no grounds for assuming that genitalia 
are loss affected by environment and habits than are 
other characters. Indeed, the fact that whole groups 
of spocies exist which differ only in genital structures 
would seem to indicate that often those structures 
are tho first to be affected It is only the general 
plan of genital structures which is of valuo m supply¬ 
ing important clues to the phylogeny of tho group. 
The two main types of gem tali a, those of the pentatom- 
oid and roduvioid groups of families respectively, 
follow the biological difference m feeding habits, 
members of the first group being mamly phyto¬ 
phagous, and those of the aooond mainly predaceous. 
Nevertheless, the primitive Heteroptora were un¬ 
doubtedly phytophagous, not predaooous, and were 
homopteroid in character. The family Corixida 
contains the only aquatic phytophagous Heteroptora, 


and it is considered to represent the aquatic form 
derived from thoso ancestors, whereas the true aquatio 
bugs (as opposed to the littoral and surface forms) 
arose from predaceous terrestrial forms of the littoral 
type, at a much later date A biological sequence 
showing a gradual change from littoral life to a truly 
aquatio existence is traoed from family to family, 
and a ‘family treo’ including all known families 
serves to illustrate the interesting discussion. 

South American Lizards. A preliminary check list of 
the lizards of Sotfth America has been oompilod by 
Charles E and May Danheim Burt (Trans. Acad. 
Sc%. St Lows, 28, Nos 1 and 2 ; 1933). The authors 
consider that probably, in their catalogue of 86 pages, 
they have listed too many rather than too few speoies, 
and that great systematic modifications of the 
present groupings must ultimately be made. But the 
list should stimulate field work and research on South 
American lizards, tho more so since the distribution 
of even common species is not precisely known, and 
since little has boon published concerning the habits 
and habitats of any 

Reproductive Apparatus of Thalasssma. P R Awati 
and D S Doshpande (J Unto. Bombay, 1, Pt. 5, 
1933) describe tho reproductive apparatus of Thal- 
assema bombayenns Tho single gonad is around the 
posterior part of the ventral vessel, and from it fall 
into the coelom clusters of cells which m malos develop 
into sporm morula) while m females one cell in the 
centre of each mass enlarges and becomes on ovum 
growing at tlie oxponso of the sister ova. There are 
usually four pairs, occasionally five pairs, of gonoduota 
in tho anterior region of tho body. Each organ 
consists of a vesicle into whioh opens the common 
duct of two spiral ‘flagella’ ; from the vesicle issues 
a short duct winch opens to the exterior The 
vesicle is small in immature examples but m mature 
specimens is distended with the sexual cells. Each 
‘flagellum’ is ciliated along its margins and along its 
length has a ciliated groove. The two ‘flagella’ meet 
and fuse, the two grooves forming a common duot 
which opens into the vesicle ; near this the short 
duot loads from the veeiolo to the oxtenor. The 
sexual culls are brought from tho coelom into the 
vesicle by the oiliatod groovos of tile ‘flagella’, 
accumulate therein and finally pass to the oxtenor 
by the short efferent duct. The authors rogard these 
‘segmental organs’ as coelomoduots 

Fungi of Butter. Many of the taints and faults of 
butter ore due to tho activities of fungi. This foot 
has led workers m several oountnes to study the 
fungi which occur naturally or appear during the 
manufacture of this product. A very complete list 
is published m vol. 9 of the Canadian Journal of 
Research (“The Fungi found in Butter”, by Q. R. 
Bisby, M C. Jamieson and M. Timonin, pp. 97-107, 
Aug 1933) Samples of butter from all the oreamenes 
m Manitoba were tested for the presence of fungi. 
One creamery produced butter with no moulds, and 
the product was of excellent flavour. A long 
list is given of all the fungi isolated from other 
samples, not only by the authors, but also by other 
workers on the same subject, and should prove 
valuable to dairy workers for reference. 
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Mssotoic Ptandoaperaa from South Africa. Inareoent 
publication (Phil. Trans Roy. Soc. London, B, 223) 
Dr. Hamshaw Thomaa gives an aooount of some 
remarkable fossil plants from rocks of Tnassio Age 
in Natal which notably extends our knowledge of 
Ptendosperms as constituents of post-Pal®ozoio 
floras. He describes an interesting set of seed-bearing 
and pollen-beenng fructifications which, by evidenoe 
of outicular structure, other morphological considera¬ 
tions, and close association, he is able to relate to 
one another and to such well-known form-genera of 
fronds as Thmnfeldia, Dicroidium, Pachyptens, etc , 
fronds which have for some time boon suspected, 
without adequate evidenoe, of being ptendospermous, 
These he group into two families (1) tho Coryato- 
spermaoee, characterised by having seed-bearing 
branches with terminal recurved oupules each of 
whioli bean a seed with a curved bifid micropyle. 
The pollen-beanng branches bear their microsporangia 
in groups on small laminse, and the mioroeporee, 
which have also boon found adhering to tho nuoellus 
m the seeds, have two luteral, symmetrical wings 
and closely reaomblo those of Antholithus in the 
Caytomalea The foliage probably was of the types 
known as Dicroidium and Pachyptens. (2) The Pelta- 
spennaoeset, a closely allied family, have seed-bearing 
branches with the seeds attached to small peltate 
terminal expansions of the axis The foliage was of 
the Leptdoptens type but tho pollen-bearing structures 
have not as yot been identified These discoveries 
have tin important bearing on the question of the 
possible origin of the Angiosperms from a Ptendo- 
sperm stock and on the morphological nature of 
seed-bearing structures in general 

Artificial Vibrations of the Ground. Some interesting 
experiments on this subject, made by S K. Banerji 
and M. D Manohar, are recounted in the Indian 
Journal of Physics, 8, 05, Sept. 1033 An iron ball 
of about 28 lb weight was dropped on to the ground 
from a height of about one yard, and the resulting 
ground vibrations were measured by two horizontal 
component (north-south and east-west) Milne-8kaw 
type seismographs (period 12 sec , damping ratio 
20 • 1) and a vortical component seismograph (period 
3 see.). Records were taken when the pomt of impact 
was m different directions from the gmall seismograph 
house, and at numerous distances up to about 50 
yards. The records show a sudden impulse followed 
by oscillations compounded of forced vibrations 
of the ground (period 0-05 see ) and the free period 
of the seismograph house (0 016 sec ). Using a theory 
given by Lamb, the ground vibrations, and their 
law of variation of amplitude with diatanoe (pro¬ 
portional to 1/Vdistanoe) can be reasonably well 
aocounted for Tho free period for the building also 
agrees with a theoretical estimate. 

Landing of Aircraft by Radio. The October Bulletin, 
of the Bureau of Standards oontaina a description of 
tho complete form of the equipment for enabling 
aircraft to land m fog or other conditions of low 
visibility. The methods have been developed sinoe 
1028, and have now been incorporated into a practical 
form and tested bv repeated use in actual fog and m 
an aeroplane with hooded pilot's cockpit. The oourse 
»f the aircraft is directed to the airport by a beacon 
station using a 200-400 ko. frequency and a visual 
indicator on the machine. The intensity of the 
lieooon signals provides an approximate indication of 
the distance from the airport on a milliammeter 


graduated in miles When several miles from the 
airport, the machine picks up a landing beam from 
a special short-wave transmitter (10,000 ko. frequently) 
which is arranged so that a surface of constant signal 
intensity is a sloping path down which the aeroplane 
may glide The signal intensity meter on the aero¬ 
plane is oorabmed with the beacon indioator, so that 
the pilot noods only to keep the two pointers inter¬ 
secting over tho centre of the dial by movements 
which easily booome intuitive. As the machine 
approaches the airport it picks up a marker signal 
beam modulated with a distinctive tone and directed 
vertically at a position a few thousand feet from the 
landing field At the edge of the field itself a second 
distinctive marker tone is heard Tho aeroplane is 
then only a few feet from the ground and a landing 
may be effected without difficulty (see also Natuss, 
132, 025, Dec. 16, 1933) 

Helium in Beryl. Lord Rayleigh (Proc Roy Soc., 
Nov ) has made determinations of tho helium content 
of a number of specimens of beryl of varying geo¬ 
logical age. Tho beryls were finely powdered and 
decomposed with melton caustic potash at about 
300°; the gas was purified and measured over mercury 
in a McLeod gauge The beryls obtainable were 
predominantly from Archtean formations, but a 
number of specimens were classified as Palmozoic, 
Mesozoic or Tertiary Within each group tho helium 
oontent was very variable, but the helium content 
showed a definite tendency to moreaso m going from 
younger to older specimens 'The largest helium 
oontentB wore limited to specimens of great geological 
age The conclusion appears to be that the helium 
has accumulated in beryl during geological time, 
and that it was not trappod when the mineral was 
formed or produced by the disintegration of short¬ 
lived radio oloments during tho early life of the 
beryl 

HoUey-Mott Continuous Counter-Current Wish try and 
Petroleum Products. In a paper read on November 14 
before the Institution of Petroleum Technologists, 
Mr. E Thornton maintained that sponsors of the 
Holloy-Mott continuous counter-current waahery for 
the treatment of cracked spirit were justifiably 
proud of the good results achieved with this plant, 
the usefulness of which is determined solely by the 
application of generally accepted principles in the 
roost straightforward manner All good treating 
plants must be so designed os to be capable of mixing 
reagent and treated material in suitable proportions, 
maintaining tho admixture for a given length of tune 
and separating reagent and treated material at the 
expiration of that tune. Intimacy of oontact between 
reagent and treated material is achieved m the 
HoUey-Mott process by means of a vessel containing 
a suspended stirrer revolving at a moderate speed 
and with no footstep bearings. Not only is this 
method of mixing simple and efficient, but it is also 
definitely economical Tho tune of oontact between 
reagent and treated material is controlled by the sue 
of tho vessel m relation to throughput, as is the ease 
with most continuous plants. Sinoe the degree of 
mixing is kept definitely under control, the problem 
of separation is not formidable and is solved simply 
and cheaply by means of gravity-settling in reason* 
'ably-sized vessels. In addition to fulfilling the above 
mam requirements, the HoUey-Mott plant satisfies 
a number of other conditions essential to tho effective' 
treatment of spirit. 



70 


NATURE 


January 13, 1934 


Annual Meeting of the Science Masters’ Association 


T HU thirty-fourth annual mooting of the Science 
Mae tore’ Association was held at the Imporial 
College of Soienoe, London, on January 2-6. More 
than 000 members attended 
This year’s president, Mr H T Tixard, Rector of 
the Imperial College, inaugurated the proceedings, 
after the annual dinner, with on address on “Science 
and the Industrial Depression’’ Ho referred to the 
gloomy picture of the immediate future envisaged by 
Dr Norwood in his presidential address two years 
ago, and how it had been justified by succeeding 
events There was a widespread belief that science 
contributed to industrial depression in creating unem¬ 
ployment by substituting the machine for the man, 
in discouraging skill by replacing skilled work by 
unskilled work, and in promoting discord by increas¬ 
ing the powers for ovil. The last, howevor, was a 
moral question, the decision to use the powers of 
science for good or evil being dependent ujsin 
education 

Mr Tuuml ilenied that it was true that the progress 
of science tended to discourage skill , what it had 
really done was to replace one skill by others In 
the matter of increase of unemjiloyment, figures were 
given for both England and the United States to 
show that mechanisation actually increased the 
number of wage earners between 1914 and 1927 The 
responsibility for mdustnal depression lay with tile 
economist and politician lather than with scientific 
workers 

It was possible, howovor, that because of the 
inertia of industry m times of prosperity, continuous 
advantage was not taken of new inventions and dis¬ 
coveries of science Consequently, a set-liack, due to 
whatever Mlight cause, would put into operation 
widespread economics, and sudden application of 
scientific labour saving devices that would give rise 
to tho unemployment of many workers who, howev or, 
were really superfluous to industry, even in times of 
prosperity The coal industry was given as an 
example 

To overcome this industrial apathy towards the 
application of science, it woh necessary lor science to 
be added to the mental equipment of administrators, 
possibly by a combination of science and etonomics 
at the universities Moreover, it was the duty of all 
science masters not only to imbue the gifted few of 
tlieir pupils with the spirit of intellectual adventure, 
but also to impart to many the power of observation 
and the skill of hand that bring interest and happiness 
to life, and to send all out into the world with a souse 
of fact anil a sense of law 
Prof E N da (' Andrade in his lecture on new 
experimental work in sound, dealt with tho phen¬ 
omena associated with Chladni’s plate, Kundt’s tube 
anil tho sensitive flame, and allowed by ingeniously 
simple experiments new facts that could only bo 
explained by new theories. In particular, the vortex 
theory, which explained the phenomena of Kundt’s 
tube, made possible very accurate measurement of the 
.elocity of sound. It was found that tho velocity of 
sound did in some measure depend upon the frequency 
and that previously noticed but ignored irregularities 
m the velocity of sound in the work of other investi¬ 
gators were of significance 
The nature of heavy hydrogen and heavy water 
wm the mam feature of interest in Prof H V. A 


Briscoe's lecture on recent advances in chemistry. 
The nomenclature of the new hydrogen, and its 
isolation by electrolysis, fractional distillation, or 
fractional diffusion through palladium wore described. 
The properties of heavy water, f p 3 8° 0 , b p 
101 4° C , density 1 1060, temperature of maximum 
density 11 0°, its 60 per cent greater viscosity and 
its biological effects excited great interest, as did 
the discussion of the theoretioal implications m the 
matter of atomic structure 

Dr Allan Ferguson provided a most interesting 
lecture on London’s contributions to science, ranging 
backwards from Lord Rayleigh, Clerk Maxwell, 
Faraday, Wollaston, Young, Cavendish and Halley, 
to Wren and even Chaucer The biographioal details 
of these celebrities were supplemented by interesting 
historical exhibits 

The evening lecture on January 3 was devoted to 
fungi, by Mr .1 Rams bottom, who, starting from 
yoast and its influence on life’s necessities, beer, 
bread and cheese, proceeded, with the aid of beauti¬ 
fully coloured slides, to ilnmonstrato the difference 
between edible and poisonous fungi 

Very interesting experiments capable of school 
demonstration, and therefore doubly valuable to the 
science masters, were shown on January 4 by Mr. H. 
Haile, in his lecture on tho polarisation of light and 
its application to applied science This was followod 
by a lecture by Prof A Brammall on geochomistry 
applied to tho gonotic study of ‘hybrid’ rook types— 
a compact summary of useful information In the 
evenmg, the Astronomer Royal, Dr H Spencer 
Jones, summarised tho modem views on the structure 
of the universt), illustrating lus discourse by striking 
astronomical photographs, particularly of the Milky 
Way There was a further lecture on January 6 by 
Prof R A Fislicr on adaptation and mutations 

It has always been a feature of tho annual meeting 
of the Science Masters’ Association for mombers to 
exhibit and demonstrate with home-made apparatus 
now technique, methods and notions developed in 
tile school laboratories Many of these are now found 
in tho “Soienoe Masters’ Book’’, published by the 
Association This year, the mombers’ exhibition was 
larger than ever, and full of stimulating ideas A 
gramophone record used to reflect light, giving me 
to interference fringes, ’Cellophane’ as a semi-per- 
meablo membrane, milk bottles as gas jars, soap 
bubbles blown m an enclosed space so that they 
may dram undisturbed in order to demonstrate 
colours of thin films, were among the striking 
features 

There was a much appreciated innovation this year 
in that Mr F A Meier was mvited to give a lecture 
demonstration on some of his ingeniously simple, 
experiments, which obviously delighted the lecturer 
os well as the audience With the aid of toy trucks, 
thermos flasks, home-made springs, football bladders, 
balloons, bicycle wheels, pickaxes, flour bins, he 
demonstrated principles of mechanics, hydrostatics, 
properties of matter, light, heat, oleotnoity and 
magnetism Moreover, these experiments were 
quantitative, and Mr. Meier was able to show that 
it was usually possible to obtain at least a one per 
cent accuracy 

In addition to these lectures, there were two 
important discussions, one on tho Sohool Certificate 
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biology syllabus, and the other on the elementary 
soienoe suggested by the School Certificate Investi¬ 
gators’ Report ae a oompulaory subject at the School 
Certificate stage. This latter discussion will form the 
subject of a further report 
Visits were paid by various members to seventeen 
factories and Government scientific institutions in 
and around London These included, among others, 
the Courtauld Institute of Biochemistry, the Paint 


Research Station, Government Laboratories, the 
Royal Observatory, the Royal Aircraft Establish¬ 
ment, and the Royal College of Surgeons These, 
together with the exhibition of scientific textbooks 
and apparatus, made a very full programme Twenty- 
three publishers and thirty-nine manufacturers and 
thirty-five members exhibited 

The next annual meeting will be at Oxford under 
the presidency of Dr N V Sidgwn-k F W. T. 


Annual Meeting of the 

T HE annual meeting of the Mathematical Asso¬ 
ciation was held at the Institute of Education, 
London, WCl.on January 4-6, under the presidency 
of Prof O N Watson Discussions on the place of 
mathematics in the new central schools, on the 
interesting and novel suggestion that in the teaching 
of elementary geometry, solid geometry should 
precede plane geometry, and on the place of dif¬ 
ferentials in the teaching of the calculus, showed that 
the Association has not forgotten its primary purpose, 
the improvement—if necessary, tho reform —of the 
teaching of elementary mathematics 
Under tho title “Scraps from some Mathematical 
Noto Books”, Prof Watson delivered a lucid and 
stimulating presidential address It was baaed on tho 
diary in which C F Gauss (1777-1866), one of the 
greatest mathematicians of all time, recorded many 
of his discoveries ; Gauss started keeping this diary 
at tho age of nineteen, and it is remarkablo that the 
majority of the hundred and fifty entries were made 
tiefore 1801 

The first entry is tho discovery of the possibility 
of a ruler and compass construction of the regular 
polygon of seven toon sides, a particular cose of a 
more general problem to which Gauss himself gavo a 
complete answer at a slightly later date There are 
several entries referring to the quadratic reciprocity 
theorem , another, prefaced by a triumphant 
“Eureka”, is equivalent to tho result that every 


Mathematical Association 

integer of tho form 8m + 3 is expressible as tho sura 
of three odd squares Other entries mentioned by 
Prof Watson deal with continued fractions, the 
zeros of a Bessel function, and a function which 
is connected with the famous seta function of 
Riemann In connoxion with this last entry, 
Prof Watson pointed out that in a copy of Schulze’s 
logarithm tables inscribed “Gauss, 1761”, Gauss 
has made a note which can readily bo interpreted 
as a statement that the number of primes loos 
than a large number r is approximately equal to 
r/logtZ , this is the “prime number theorem”, of 
which the first proofs were given bj Hadamard 
and dn la Vall6e Poussin m 1866 

In addition to describing these striking results. 
Prof. Watson gave a bnof account of the develop¬ 
ments to which these results have led, concluding 
with a description of some remarkablo nnmonoal 
work connected with the prime number theorem 
which was carried out in 1933 His general aim was 
not only to honour Gauss but also to stress the 
importance to mathematicians of the dictum of 
N H Abel (1802-29) who, when asked how ho had 
been able to accomplish so much in so short a 
time, replied . "By studying tho musters, not tho 
pupils” 

Prof. E H Neville, professor of mathematics in 
tho University of Reading, has been elected president 
of the Association for the forthcoming year 


Research at the Cawthron Institute 


T HE Cawthron Institute at Nelson, New Zoaland, 
was founded and endowed through tho munifi¬ 
cence of Mr Thomas Cawthron, who was bom in 
1833, and after his death his trustees docidod that 
a rosoaroh institute for the investigation of agri¬ 
cultural problems should be established as tho best 
means of carrying out his expressed desire. The 
Cawthron centenary lecture, “The Achievements of 
tho Cawthron Institute”, delivered on October 9 by 
Prof T H. Eastorfield on his retirement from the 
directorship of the Institute, formed a fitting epilogue 
to the first Cawthron lecture, “The Aims and Ideals 
of the Cawthron Institute", given by him in 1917. 

Beginning with the early work of the Institute, 
Prof Eastorfield said that one of the first problems 
to be attacked was the improvement of the fruit 
industry A soil survey of the Nelson province was 
initiated, and the distribution and special character¬ 
istics of the soils studied with particular reference 
to fruit growing The information thus gamed led 
to recommendations with regard to soil treatment 
and cover cropping without which many orchardists 
would have been obliged to abandon their oropa. 
Biological problem* such as bitter-pit, black spot, 


woolly aphis and oodlin moth were investigated 
concurrently. An insect, Aphehntta malt, was 
imported in 1920 for the control of woolly aphis 
and induced to breed in New Zealand It* remarkable 
suooess is ovidenoed by the fact that it is no longer 
nooossary to spray treos whioh formerly hail suffered 
heavily Such parasitic control is being extended 
with promising results to other insect and plant 
pests moluding the blowfly, which attacks lambs, 
and the pirt-piri, a burr-producing plant whioh 
seriously reduces the commercial value of wool 
fleeoo Much useful work has been dono in controlling 
fungus diseasos of fruit and flowers In the work 
on black spot, the mam fungal disease of pip fruit, 
it has been found that infeotion can be controlled 
by spraying at a period, varying with the season, 
when asoospores are just about to be ejected by 
the fallen leaves of tho previous year 
Prof Eastorfield gave further instancies of researches 
which have resulted in outstanding increases in the 
.production of fruit and other important orops, 
notably the oontrol of brown rot in peaches, the 
unproved fertilising of raspberries, the selection of 
soils for tobaooo and hioeme, the steam sterilisation 
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of tomato soil*, and the cultivation treatment of 
barley Dismissing the extensive work on the mineral 
content of pastures, he said that the data so far 
reoorded promise to have a very marked effect on 
the agricultural practice of the future, and emphasised 
the importance of supplementary foddor production 
for stock Studies of stock ailments such as bush- 
siokness and xanthin (urinary) calculi of sheep have 
also yielded conclusive evidence indicating the means 
of controlling them The first, due to nutritional 
deficiency of iron, has been shown to be due to lack 
of soluble forms of iron in the soil rather than in 
the pasture , stock appear to derive much of the 
iron they need by ingestion of the soil itself It 


has also been shown that xanthin oaloull can be 
avoided by the encouragement of English grams 
and clovers, by suitable top-drawing, and by tbo 
supply of supplementary feeds. 

Among other examples of the praotioal value of 
the work of the Institute, Prof. Eaaterfield referred 
to the eoonomio importance of the investigations 
earned out on the reclamation of the extensive 
pakihi lands occurring chiefly m the more populated 
mining districts Field plot studies have shown that 
it is possible to bring the land, supporting only 
fern and rush m its natural atato, into a condition 
suitable for dairy farming At a cost as low as £B 
per aero 


The Japanese Seismic Sea-waves of March 3 , 1933 


T HOUGH we may have to wait Homo time for the 
comploto reports on the groat Japan one earth¬ 
quake of March 3, 1033, some valuable papom havo 
reoently been published*, of which an abntract is hero 
given The earthquake occurred at about 2 32 a m , 
Jap Stand Tune, on March 3 (8 32 p m on March 2, 



GMT). From the records at stations connected 
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Ishimoto finds the epicentro to be m let 38 2“N , 
long 144 0° E., whilo the obeervations at Tokyo, 
according to Prof. Imam lira, place it in 1st 38 5° N„ 
long. 143 3° E The latter point ib represented by 
the more southerly of the two crosses in the accom¬ 
panying map (Fig 1), the other being the epicentre of 
the great earthquake of June 15, 1806. The dotted 
lines on the map are isobaths in thousands of metres, 
and the two points, which are about fifty miles 
apart, both ho near tho isobath of 4000 metres or 
about 2} miles, on tlie northern Blope of tho Tus- 
oaroora Deep, tho depth of which exceeds five miles 

The point given above is that below which the 
movement of the crust block began It differs slightly, 
however, from the origm of the groat sea-waves. 
Assuming tho velocity of tho waves to bo Viffk) 
ft per sec., where A is the depth in foot, Mr. R 
Takahasi has determined the position of the wave- 
con tru from the times of arrival of the sea-waves 
at Miyako, Ty&u and Tukihama, namely, lat. 
38 3° N , long 143 6° F, 

Both points, howover, being about a hundred 
miles from the coast, the shock, though widely felt 
on land, caused only slight damage along and near 
the coast After an interval, ranging from 25 to 40 
minutes, tho groat sea-waves swept over tho shores 
shaded on the map, and drowned 3,022 persons, 
washed away 8,889 houses, besides destroying more 
than 8,000 boats and other vessels In 1890, toe 
earthquake was loss severe than in 1933, but the 
waves wore in most parts higher, and tho destruction 
was far greater, 27,122 lives being lost and 10,617 
houses washed away. In Hokkaido, the greatest 
height of the waves as toown by marks left on 
trees, posts, slopes, etc , was 15 ft. In the Main 
Island, it was 15 ft at Kamaisi, the place that , 
suffered most m 1896, but somewhat farther to the 
south, it rose to 62 ft along the coast at RyAn 
Sirahama (and 93 ft inland) and 75 ft. at Hirota 
Atuman. The waves swept m with such velocity 
that a motor-boat from Kamaisi, with a speed of 
12 miles an hour, could make no headway against 
them. Aoross the Pacific, they were reoorded by 
mareographs at Honolulu, San Franoisoo and Santa 
Monioa. 

Mr. K. Musya has made an exhaustive study of 
the luminous phenomena seen as the waves came in. 
Among them is reported a strong flash of light that 
seemed to be emitted from the surface of the sea 
near the mouth of Kamaisi Bay. Prof. Terada shows 
that the moat probable explanation of the flash is 
that the turbulenoe of the water m front of toe 
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advancing wave excited simultaneous luminoeity in 
a (warm of, say, Nootiluoa mUiaru. 

The ooaata of Sannku oontarn many V -shaped 
indentations facing the Tusoaroora Deep, and they 
have Buffered so often from the sea-waves from 
the northern slope of the Deep, especially m 860, 
1611 and 1896, that the Imperial Earthquake 
Investigation Counoil has issued a volume of notes 
on the prevention of damage from tunamt, The mam 
suggestion is the removal of coast villages to elevated 
ground, but, if this should be impossible, the con¬ 
struction of defence works, such as sea-walls and 
breakwaters, or groves of trees, and the provision 
of avenues of escape and tunami warnings. C D. 


University and Educational Intelligence 

London.—A special committee has been appointed 
to report fully as a matter of University policy on 
the amount and nature of technological study at 
present carried on m the University, and as to the 
desirability of instituting a now Faculty of Applied 
Science or Technology. 

It is announced that Miss Ethel jStrudwick has 
been appointed a trustee of the London Museum 
Miss Strudwick is high mistress of St Paul’s Girls’ 
School, and her appointment is intended to associate 
schools with the museum. 

A course of nine lectures on cathode ray oscillo¬ 
graphs will be given at East London College, Mile 
End Road, London, E 1, on Mondays at 6 30, com¬ 
mencing on January 22 The first lecture, entitled 
“Cathode Rays and their Use in Electrical Engineer¬ 
ing", will be delivered by Prof J. T MacGregor- 
Moms ; lectures 2-6, entitled “Low Voltage Oscillo¬ 
graphs”, by Mr. L. H. Bedford; anti lectures 6-9, 
entitled "High Voltage Oscillographs”, by Prof. G I 
Finch. Admission will bo free, without tiokot 

On the place of biology m education 1 tangs tho 
efficiency of efforts to popularise appreciation of the 
laws of health In this boliof, the British Social 
Hygiene Counod organised a year ago a oonforonoe 
on the subject, and sot up in March last, as an out¬ 
come of the conference, an Educational Advisory 
Board In a leaflet recently issued, the objects of 
the Board, its composition and oommittoes and the 
services it offers are set forth in detail It aims at 
promoting the teaching of biological sciences in all 
kinds of educational institutions, at securing adequate 
recognition for biology as a general and as a specialist 
subject by examining bodies, and at giving guidance 
in the production of textbooks and teaching material 
Its chairman is Dr. W. W. Vaughan, formerly 
hoodmaster of Rugby, and among its members are 
representatives of the Board of Education and the 
Scottish Education Department, of most of the 
universities of Great Britain, of several examination 
boards, of many associations of members of the 
teaching profession and of local education authorities. 
One of the standing committees oonoems itself with 
the teaching of biology in outlying parts of the 
British Empire, especially colonies and protectorates 
and mandated territories under British rule. The Board 
offers a variety of services including reoommendation 
of books, advioe regarding syllabuses and information 
about current research in methods of teaching. 


Science News a Century Ago 

Death of M. Hachette 

On January 16, 1834, the eminent French mathe¬ 
matician and engineer, Jean-Nioolas-Pierre Hachette, 
died in Pans at the age of sixty-four years. Bom in 
Mdzi&res on May 6, 1769, he was the son of a book¬ 
seller and was educated at Charleville and Rheims 
At the age of nineteen he became a draughtsman m 
the military engineering school at M6zi&res, and four 
years later was made a professor of hydrography at 
Collioure. His mathematical writings having brought 
him to the notioe of Monge, who then held the post 
of Minister of Marine in tho Revolutionary Govern¬ 
ment, Hachette m 1793 was made a deputy-profeasor 
at Mtei&ros, and the following year at the battle of 
Fleurus on June 28, 1794, ho assisted Guyton de 
Morveau in the experiment of using a balloon for 
military observations A few months later, after the 
fall of Robespierre, he assisted Monge and Guyton 
do Morveau in founding the Eoolo des Travaux 
Publiques, renamed in 1796 the Ecole Polyteohmque, 
and was given the chair of descriptive geometry. In 
1798 with Berthollet, Monge, Fourier, Jomard and 
other savants he ocoompaiuod Napoleon to Egypt. 
Once ogam m France, he resumed his lectures at the 
Ecole Polytechnique, having among his students 
Aragu, Poisson and Fresnel At tho restoration m 
1816, like Monge he was deprived of his chair and 
twioe the Government refusod to allow his election 
to the Academy of Sciences, which he did not ontcr 
until tho Revolution of 1830 His writings comprise 
an admirable senos of works on descriptive goo- 
motry, many reports on mathematical and phyaioal 
subjects and memoirs on machines Though his 
name is connected with no great discovery, his 
services were of great importance to constructors of 
machinery, and as a man he was respected for his 
amiability and uprightness. 

Su John Henchel at the Cape 

After his father’s death in 1822, 8ir John Herschel 
lived at Slough with his mother, continuing the 
survey of the northern heavens with the 20 ft. 
telescope he had mado under his father’s directions. 
His ‘sweeps’ resulted m a catalogue of 2,307 nebulae 
of which 625 were new discoveries, presented to the 
Royal Society in 1833. “Strongly invited,” as he 
himself said, “by the peculiar interest of the subject, 
and the wonderful nature of the objeots which 
presented themselves,” he resolved to attempt the 
completion of the survey of the southern hemisphere, 
and on November 13, 1833, embarked with his wife 
and family in the Mount SUwarl Elphinstone, and 
after a prosperous voyage landed at the Cape on 
January 16, 1834, about ten days after Maoloar, the 
sucoossor of Henderson as H.M. Astronomer 
“Choosing as the scene of his observations a rural 
spot under the shelter of Table Mountain, he began 
regular ‘sweeping’ on the 6th of March The site of 
his great reflector is now marked by an obelisk, and 
the name of Felilhausen has become memorable in the 
history of science; for the four years’ work done 
there may truly be said to open the ohapten 
of our knowledge as regards the southern slues” 
’(Clerke). 

Herschel’s work at the Cape led to an extraordinary 
hoax which had a remarkable sequel. On the staff 
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of the newly-founded New York Sun waa the reporter 
Richard Adams Locke Locke contributed to the 
Sun a senes of articles stated to bo based an Hersohel’s 
discoveries with a giant telescope which enabled him 
“to study even the entymology of the moon in case 
she contained insects upon her surface”. The fake, 
of course, was later on exposed, but was regarded 
with amusement. It had helped to establish the 
Sun, which achieved the largest circulation of any 
daily in the world, 19,360 copies as against the 17,000 
of the London Timet, and led to the birth of cheap 
newspapers “We are indebted,” said Edgar Allen 
Poo, “to the genius of Mr Locke for one of the 
moot important steps ever taken in the pathway of 
human progress" (see British Weekly, Jan 16, 1918) 

Examination of Mummies 

A mummy was opened at the College of Surgeons 
on January 16 by T J Pottigrew, FRS, in the 
thoatre of the Col logo, boforo a very crowded 
audtenoo, consisting not only of members of the 
College, but also scientific men generally who had 
been invited by advertisements It was stated that 
the mummy was the property of the College, and 
had been in its museum since 1820, brought from 
Thebes by Henderson Mr Pettigrew said that a 
mummy opened at the Leeds Philosophical Society 
was covered on inch thick with an aromatic powder 
In concluding his discourse, Mr Pottigrew expressed 
his pleasure that this antiquity had proved to bo 
a male subject, as he had predicted, and did not 
therefore bring into question his reading of the 
inscriptions 

Quantity of Electricity to Decompose a Grain of Water 

Faraday’s experiments on the decomposition of 
compound bodies by electrolysis, described in the 
Seventh Series of the "Experimental Researches m 
Electricity", loti him to speculate as to the “quantity 
of electricity associated with the particles or atoms 
of matter”, and his wondor was oxoited by the 
"enormous electric power of oach particle or atom” 
which his measurements showed “What an enormous 
quantity of electricity therefore", he says, “is required 
for tho decomposition of a single gram of water” 
He compares tho quantity of "voltaic" electricity 
required for tho purpose, measured electro chemically, 
with that of “common" olectncity from the frictional 
machine, and finds that “the proportion is so high 
that I am almost afraid to mention it” This experi¬ 
ment was rocordod on January 17, 1834, m the Diary 
(“Faraday’s Diary" Vol 2, p 214) The “battery" 
was a little voltaic arrangement of zinc and platinum 
wires dipping into sulphuric acid . 

“Now in this form of battery 1 gr of water require 
solution of 3 6 grainR of zinc—and as 6 8 gr dmsolvod 
in 7 days, 3 6 would require 3 7 days ; but if a wire 
S inches long required 3-7 days to loose 3 6 grs , one 
only | of an inch in length but of the same diameter 
would require 29 8 days for solution of same weight, 
if constant action could be sustained Now the 
compantive battery required 0 0833 of a minute to 
equal ono charge of Leyden battery, but 29 6 days 
divided by 0 0633 of a minute gives very nearly 
800,000. So that from this calculation tho electricity 
required to decompose a single grain of water is 
about equal to that of 800,000 charges of the 
Leyden battery, any one of which would kill a cat 
or dog.” 


Societies and Academies 

London 

Physical Society, Deo. 16 G. I Finch and A G. 
Quarbhlt. : Crystal-structure and orientation in 
zinc oxide films. A now type of electron-diffraction 
camera is described incorporating moans for greatly 
increasing the accuracy hitherto obtainable in 
electron -diffraction analysis Partially and com¬ 
pletely oxidised zinc films have been examined by 
transmission. The normal type of zinc oxide » 
formed by the oxidation of zinc via a zinc oxide 
wluoh is basally paoudomorphio with the sino. The 
corrosion-resisting properties of zinc appear to be 
due, m the mam, to a protective coating of suoh 
pseudomorphio zinc oxide A. O Rankin* . Note 
on the behaviour of the Etttvfia gravity balance m 
fluctuating gravitational fields Attention is directed 
to the semi-diurnal variation of gravity at a point on 
the earth’s surface, duo to lunar attraction and 
recently measured by Loomis. This temporal varia¬ 
tion of gr is much larger than the spatial differences 
measured by tho EOtvos gravity balance, but it 
produces no effect on the balance. This constitutes 
an experimental proof of the power ofthoEbtvfis instru¬ 
ment to discriminate between space and time changes 
of terrestrial grav i tat ion Allan Ferguson and J. T. 
Miller Thu temperature variation of the orthobanc 
density of unassociated liquids. A formula oonneoting 
tho oithobano density of a liquid and its temperature 
is developed in the form p = 2pc[A (1 — m)* • + (1 — }m)], 
whore m is reduced temperature and A is a constant 
which vanes slightly from liquid to liquid, and may 
bo token to have a mean value 0 BI1 The formula is 
a long-range ono, and has been tested for thirty pure 
organic substances It has been applied to the 
evaluation of expansion coefficients and to show tile 
mannor in which free and total molecular surface 
onorgy vary with temperature L C Martin : The 
theory of the microscope (2) A discussion of tho 
effects in dark-ground illumination when the image 
of tho source of light is projected into the objoct 
plane by an illuminator of tho symmetrical type 
The treatment is two-dimensional. The conditions 
nocessary for the formation of gonuine and spurious 
usages are investigated, and it is shown that tho 
Abbe principle is theoretically valid in the oases 
considered A short practical investigation with 
Grayson’s rulings supports the tlieorotioal con¬ 
clusions, but indicates the desirability of closer 
examination of the causes of misleading interference 
phenomena G Grime Measurement of impaot 
stresses in concrete A quartz piezo-electric gauge, 
using a cathode-ray oscillograph for recording, has 
been developed to measure impact stresses m con¬ 
crete It is being employed to study the stresses 
in driven reinforced-ooncrote piles. 

Paris 

Academy of Sciences, November 27 {OJt., 197, 1257- 
1368) Emile Bokel : Studies on the probability 
of series of rainy days or of fine weather. The analysis 
of 50 years’ data, taken at Paris between October 1 
and January 31, shows that given a run of either 
fine or wet days, there is a tendency towards persist¬ 
ence of the run (see also Nature 182, 864, 
Dec 2, 1933 ) Georges Claude : New progress 
m lighting by lummescenoe. The light emitted by 
neon-mercury lamps is known to be deficient m the 
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bhie region. The use of a coating of tmo sulphide 
has beat suggested and the present communication 
describes a practical method for forming and fixing 
this coating Increased efficiency results, the tubes 
thus treated requiring 0 3 watts per candle instead 
of 04 m the usual type Frbd. Swarts : The 
catalytio hydrogenation of tnfluorecetio anhydride : 
trifluoralcohol Tnfluoraootio anhydride is reduoed 
by hydrogen under pressure (40-50 atmospheres) 
m tho presence of platinum black, the reaction 
produets being tnfluorethyl tnfluoraootate, tnfluor- 
othyl alcohol, tnfluoraootio acid and tnfluorethane. 
The methods of separation of these substances, 
together with their physical and chemical properties, 
arc described M Gignoux, L Morkt and D 
Suhneeuans . The geological stmeture of the gap 
of L’Argentiire to the south of Brian^on (Hautce- 
Alpes) Maurice FrAchet The coefficient known 
as tho correlation coefficient I PAtrowsky The 
topology of real and algebraic plane curves Gaston 
VkrgnArxs The unioity of tho minimum distance 
from a point to an ensemble Georges Boulioand 
C M parallelism and parallelism in tho classical 
sense Bertrand Gambier . Lines of connexion of 
surfaces . geodesic lines, umbilical linos, lines of 
curvature Georges Kurepa General separable 
spaces Rosenblatt • The application of Picard's 
method of approximations to tho study of certain 
partial differential equations with real and multiplo 
characteristics N Adamoit Some properties of 
the integrals of an equation of the second order with 
periodic coefficients. Paul Flamant Convergence 
and compacity in classes of (D) quasi-analytical 
functions M Mursi Tho values of tho modulus 
of o (t) at infinity AiJtX VAkonnft The complete 
evolution of a heterogeneous mass in rotation Tho 
impossibility of a division into two The figure of a 
heterogeneous riiuh m rotation, although not 
rigorously ollipsoidal, is nearly ellipsoidal Owing 
to the perfect continuity of the figures of equilibrium, 
it is impossible to explain the formation of double 
stare Jacques van Mieghem Dirac’s system of 
equations and the equation of Jacobi Albert 
Totissaint • Tho corrections to bo applied to the 
aerodynamical characteristics of a supporting wing, 
under experiment in a wind tunnol with rectangular 
air stream semi-guidod by lateral walls, parallel to 
tho spread of tho wing Ch Hadron A new optical 
method of exploring a field of bidimensional velocitios 
Tho method is based on tho woik of Maxwell regard¬ 
ing tho double refraction presented by liquids in 
motion in tho regions where tho velocity gradient 
differs from sero With suitable precautions, the 
method proposed can be used to measure the velocity 
gradient up to a distance of the order of 0 I mm. 
from tho wall. Max Sxhbuys Recording pieso- 
metric effects resulting from knocking in internal 
combustion motors. Four reproductions of records 
arc given, one m normal working without knocking, 
throe showing various conditions of detonation 
They show that detonation is produced at the end 
of the combustion and corresponds to the com¬ 
bustion of only a small proportion of the mixture 
The velocity of propagation of the detonating waves 
appears to be about BOO metres per second for 
normal compression (5 5:1). Conrad K ilian and 
J Petit-Lagrange • The probable course of the 
Tafassasaet oued below the wells of In-Afellallah 
J Tilho Remarks on the preceding communioa- 
tion Francis Perrin : The materialisation of 
electrons during the collision of two electrons 


Various processes of annihilation of positive electrons 
J. GtekNiAU : Tho L de Broglie waves m any 
gravific and electromagnetic field A Guillet . 
The stabilisation of the frequency n of the alternating 
current supplying a system. L. NAel The fluctua¬ 
tions of the molecular field and the magnetie equation 
of state of nickel N Thon Remarks on the theory 
of supertension of metals Mmk Branca KdmRe 
Marques . The fractional crystallisation of radiferous 
barium chloride Yeu Ki Heno . The uifluonoe of 
neutral salts on the rotatory power of a-phenyl- 
ethylamino chlorhydrate Mmk. A Dobry and J, 
Duclaux The viscosity of cellulose solutions It 
was suggeetod by J Duclaux and E. Wollman that 
tho value of k m the Arrhenius formula is, as a first 
approximation, independent of tho solvent, but this 
has been contested by other workers Calculating 
the coefficient k of Arrhenius to infinitely small con¬ 
centration (if) it is now shown that tho variations 
are small, the extreme values of k t for eleven solvents 
being 126 and 143 LAon Gull let, Jr. . The 
modulus of elasticity of the a bronzes in the annealed 
condition The decrease in Young’s modulus with 
increasing proportions of tin m the alloy follows a 
linear law to the first approximation. Pierre 
Jolibois and Georges Fouretikr The crystalline 
analysis of unstable precipitates. Mule M L 
Josien Contribution to tho study of lodoinelnc 
determinations P CakrA and D Libebmann Tho 
alkyl and aryl bromosuiphitos By the interaction 
of thionyl bromide on alkyl or aryl sulphites, bromo- 
sulphites can be prepared’ possessing the general 
formula RO HO Br Mi.lk M Darmon The pro- 

paration of phonyliicrtylcnrbinol and of some of its 

ether oxidoe Henri Wahl The ehlormo derivatives 
of pnmxyleno, LAon Endbrlin • Researches on tho 
chemistry of tho rutienes A colourless hydrocarbon 
with violet fluorcsoenoo derived from diphenylditolyl- 
rubene DuquAnois Tho conditions of fixation of 
HSbO, by some aromatic monoacid monoalcohols 
|3-PhenyI-ix-lactic acid forms the best crystallised 
emetics and these are also loss readily hydrolysed. 
Their stability is comparable with that of the tartaric 
emetics FrArejacque Tho oxidation of uno acid 
in the presence of glycoooll By oxidation in a special 
manner described, salts of isoallantoylammoacetio 
acid were obtained. A Dauviluer . Tho origin of 
atmospheric ozone Researches made at Scorosby 
Hound during the Polar Year P Idrac • The 
study of the internal movements of cloud masses 
by accelerated kmematography L Herman The 
absorption of ultra-violet radiations in tho lower 
atmosphere A Demolon and A Dunkz Bacterio¬ 
phage and fatigue in soils under lucerne Mi.lk M. L 
Verrif.r . Researches on the visual Bold of the 
vortebretes. Determination of tho fiold Of vision of 
Seorpoena acrofa G. Petit Remarks suggested by 
tho discovery of the skull of a cat in the sub-fossil 
deposits of Madagascar. Tho presence of this skull 
is in agreement with the hypothesis of human 
immigration into Madagascar from Africa at a very 
remote date P LassabuAbk and A. Pkycklon : 
The comparative action of raw meat and of calves’ 
liver on tho general nutrition Raw moat proved to 
be superior to calves’ liver in the general nutrition 
of dogs Louis Baudin Diurnal variations of the 
blood m fishes Raymond-Hamkt Does oxyaoan- 
thme, the alkaloid of Berber** vulgar**, possess a 
sympathioolytic action T J. Risbko : An enemy of 
BrorUtepa froggatti at the New Hebrides E Brumtt : 
Experimental fatal ascending paralysis of the dog 
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due to the bite of the Australian tio Ixodes holocyclus. 
O. Ramon . Associated vaccmationa. C. Lhvadot, 
Mlles. R Schoen and Y. Hanin, A. Vamman . 
The presence of Treponema pallidum in the ovary 
of mice contaminated with syphilis 

Sydney 

Linnean Society of New South Wales, Sept. S7 W W. 
Fboooatt The Cocoidaa of the casuarinas. Twenty- 
eight species of the cooold fauna of the oasuannas 
are described or noted, five of the species being new, 
The new species belong to the genera Oymnaspu (1), 
Snococcus (3) and Pseudartpereta (1). One genus is 
also described as now. E. C. Chisholm : Useful 
CoooineUidee found on the Comboyne Plateau. Notes 
are given on eight species of Coocinellidai which are 
of eoonomio importance on the Comboyne Plateau 
Seven of those species are insectivorous and the eighth 
is vegetarian Ida A. Brown • The geology of the 
south coast of Now South Wales, with special referenoe 
to the origin and relationships of the igneous rocks. 
The teetomo history from Cambrian (T) to post- 
Tertiary tunes, considered in relation to the building 
of south-eastern Australia, indicates that the south 
coast district was portion of a mobile borderland- 
masBif until the close of the Middle Devonian, when 
it finally became a portion of the continental massif 
of Australia The history of igneous activity is 
closely related to the tectonic history, and, viewed 
broadly, supports Harker’s generalisation of the 
association of sub-alkaline and alkaline intrusions 
with orogonic and epeirogemc earth movements 
respectively. An ultimately comagmatio origin for 
all the igneous rocks is suggested. 
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Industrial Research 

F lRTICUIAR attention in given to the work 
and position of industrial research associa¬ 
tions in tho annual report of the Department of 
Scientific and Industrial Research issued a few 
days ago Tho reason for this is that the fund of 
one million pounds granted by Parliament nearly 
sixteen years ago for the promotion of industrial 
research in Great Britain, through research 
associations, has now been exhausted, and the 
time has come for the whole subject to be surveyed, 
as well as for the consideration of a policy ior 
the future When an industry is protected by a 
tariff, the State nhould demand in return that tho 
industry is maintained in a condition of progressive 
efficiency , and this can only bo achieved through 
continued developments of methods and pro¬ 
cesses Romo large industrial concerns are m the 
position to maintain extensive research depart¬ 
ments themselves, but if the existence of these 
establishments means that the co-operative work 
of tho industrial research associations is left to 
smaller firms, and that some of the associations 
have to close down for lack of adequate financial 
support, the result, from a national point of view, 
will he unfortunate—to say the least 

The Department of Scientific and Industrial 
Research was formed during the War as the 
result of a memorial from the Royal Society 
and other scientific and technical societies 
to the Government in May 1915 urging that 
assistance should be afforded “for scientific 
research for industrial purjioseH” In response to 
this appeal, a Committee of Council, presided over 
by the Lord President of Council, was constituted, 
with an Advisory Council of scientific men and 
industrialists The functions of this Council were . 
(I) To act as scientific advisers to all Government 
departments concerned with, or interested in, 
scientific research (2) With the eo-operation of 
scientific societies, to consider the application of 
science to industry and enlist the interest of 
manufacturers (3) To advise the Board of Educa¬ 
tion as to steps which should be taken to increase 
the supply of workers competent to undertake 
scientific research 

In the year 1917 Parliament placed a sum of 
one million pounds sterling at the disposal of the 
Committee of Council for the promotion of in- 
‘•dustnal research ; and a scheme was drawn up 
for the establishment of research associations 
connected with various industries, each of which 
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was to receive for five years a grant on a fifty- 
fifty bams in aul of its expenses From the first, 
the guiding principle of the Department of 
Scientific and Industrial Research has been to 
induce the industries to do things for themselves 
rather than to attempt to do scientific work for 
them In the fifteon years during which the million 
pound fund was available, five thousand or so 
firms contributed £1,760,000 to the support of 
their industrial research associations, and there 
art* nineteen such associations now in existence 
At present Parliament provides £66,000 a year 
and industry £170,000 towards the support of 
these associations Most of the associations have 
established their own research laboratories, but 
othem have their investigations carried out at the 
National Physical Laboratory and in universities 
and similar institutions 

The industrial research associations represent, 
however, only one side of the activities of the 
Department, which has also established a number 
of special stations on a large scale for budding 
research, chemical research, food investigation, 
forest products research, fuel research, radio 
research, and water pollution research During 
the past yoar, seventy-six per cent of the expendi- 
ture of the Department has been used for these 
stations and thirteen per cent in support of 
industrial research associations 

Although the Department has done a great deal 
to enoourage fundamental scientific research m 
universities and other institutions, and is in close 
oo-operation with the Royal Society, which 
receives an annual grant from the State in aid 
of purely scientific investigations, quite properly 
there has been no attempt to organise such 
research. Such a proceeding would bo repugnant 
to the best research workers At the same time 
no expenditure has over earned such big dividends 
for industry and for the community as the money 
spent on pure research One has only to think 
of such things as the modem electno lamp, the 
wireless valve and the photoelectric cell—products 
of pure research on atomic physios—to realise 
this. Although the majority of new knowledge 
which springs from fundamental research un¬ 
doubtedly finds its application in industry, never¬ 
theless the lag between scientific discovery and its 
use in industry has in the past been far too long. 

Leaden of industry are finding that the methods 
followed by the men of science in approaching 
their problems can be followed with advantage 
in tackling many of the problems confronting 


modem industry The result of this during the 
last few years has been the organisation of research 
sections m many of the larger industrial ooncems, 
and the formation of the industrial research 
associations to serve the interest of industries 
where the units of production are similar. 

One of the best illustrations of the way that 
science is strengthening the chains of production 
is that of one of our oldest industries, the wool 
trade In the first place, wool is not a standardised 
raw material, many factors such as soil, climate, 
disease, gland aocretions, food and management 
affect the quality of the wool The influence of 
all these factors on fibre qualities such as strength, 
diameter, elasticity and bo on, which play an 
important part in manufacture, are being scientific¬ 
ally investigated Methods of controlling them 
are being sought with the view of reducing varia¬ 
tions in the quality of the raw material. In the 
second place, tho older methods of processing the 
wool, have, in the case of nearly all our older 
industries, been worked out without conscious 
planning The methods of Bcienoe are therefore 
being applied in the technical improvement of 
these processes, and ways are being sought through 
the application of scionoe for cutting costs and 
increasing efficiency. 

Tho first of these two aspects of wool research 
ooncems the big wool-growing oountnes, Australia 
and South Africa, and the work on these aspects 
is being earned out m Australia, for example, 
under the Commonwealth Department of Scientific 
and Industrial Research The link, however, 
between that work and inquiries seeking to 
discover how wool qualities are affected by feeding 
and by the soil, u the Wool Industries Research 
Association The Association has suggested that 
elasticity is directly connected with the sulphur 
content of the wool fibre. It has been found that 
sheep obtain sulphur in the form of a protein 
called ‘cystine’, and accordingly experiments are 
in progress overseas on the effect of extra 
cystine with the object of raising the sulphur 
oontent of the wool. Similarly fineness in the wool 
may be due to defioienoy in phosphorus. 

The same kind of link between the Umpire 
grower and the manufacturer is wA,infauiwj by 
the Shirley Institute, which is the Research 
Laboratory of the British Cotton Industry Research 
Association, where there is a staff of more than 
200, of whom about 70 are fully qualified scientific 
investigators. The income of the Association is 
well over £60,000 a year, four-fifths of which is 
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subscribed By the trade and the remainder by the 
Department of Scientific and Industrial Research 
Eighty per oent of the ootton firms in the country 
engaged in all parts of the industry from spinning 
to finishing are members of the Association The 
work of the Association has resulted in producing 
a largo number of small improvements which 
altogether reach a substantial total. It has been 
calculated that a saving of something like £300,000 
a year is being effected in Lancashire by the 
research carried out by the Research Association 
This gives a return of about 600 per cent on the 
money invested m research 

One of the most productive researches over 
earned out under the auspices of the Department 
depended mainly on the measurement of the 
conductivity of heat of soils and insulating 
matenals. Cables distnbuting cloctno power m 
populated areas are, of course, put underground 
The electnc currents naturally heat them, and the 
amount of current they can carry depends on the 
rate at which this heat is conducted away Accu¬ 
rate measurements on this point, earned out on 
behalf of the Electrical and Allied InduHtnes 
Research Association, indicated that the heat 
conducted away was in most cases greater than 
had been supposed It was therefore shown that 
existing cables oould be further loaded with safety 
to an extent representing a capital value in 
cables of £4,000,000 

Related to this subject are investigations into 
the detenoration of lead sheath cables arranged 
by the Non-Ferrous Metals Rescaroh Association 
and carried out at the Research Department, 
Woolwich Load sheath cables, though generally 
excellent in service, were found to suffer failures 
on board ship, m submarine and aerial cables 
where movements by tide or wind could occur, 
m railway service of bridges, in tunnels and, in 
fact, m all positions where they suffer exceptional 
vibration The breakdowns were very troublesome 
as the failure started from the inner part of the 
sheath and oould not be seen until a complete 
breakdown of the sheath took place The cause was 
investigated by the Research Association, which 
was able to produce two new ternary alloys of 
lead containing lead-oadmium-antimony and lead- 
oadmium-tm which have a fatigue resistance three 
and a half times as great as the ordinary pure 
lead. These alloys have solved the problem with 
regard to the deterioration of lead cable sheathing.. 
It may be remarked that 80,000 tons per annum 
we used in Great Britain for this purpose and in 


the United States one oompany alone uses 75,000 
tons of lead for the sheathing of telephone cables. 
The new alloy is used on the new Post Office 
submarine telephone cable to Franco. In addition 
to this better fatigue resistance, the new alloy is 
also at least fifty per cent stronger than pure lead 
in other respects, and it is therefore likely that 
it will have a great future for improved water pipes 
These examples selected from recent reports illus¬ 
trate tho bearing of scientific research upon indus¬ 
trial progress and commercial profits It would be 
easy to advance many others to show that scientific 
research should be looked upon not as a last 
resource but as an essential part m the business 
of production It is now generally recognised that 
the initial advantages which Great Britain secured 
through her island position, her natural resources, 
and tho technical skill of her workers, are no longer 
sufficient in themselves to enable our manufacturers 
to withstand the organised and scientific rivalry 
of competing countries The full utilisation of the 
results of scientific research, and the substitution 
of scientific for empirical methods can, however, 
only be secured as a result of confidence in the 
scientific workers engaged in tho study of the 
problems concerned and of acquaintance with the 
existence and value of this large body of scientific 
knowledge and research 

Although scientific methods are much more 
widely used in almost all our industries than even 
a few years ago, there is not yet a general dis¬ 
position to accept an adequate and sustained 
programme of research as a fixed charge, com¬ 
parable with insurance, depreciation, obsolescence, 
etc , without whioh no industry can progress, if 
indeed it can survive Science, whether in its 
broadest aspect or its narrow technical sense, will 
not occupy its proper place in industry until the 
industrialist is prepared not merely to admit its 
possibilities and accept its occasional assistance 
but also to incorporate it as part of his industrial 
practice Such incorporation involves not merely 
the support of research work, whether conducted 
in his own laboratories or outside, or in oo-opera¬ 
tion with other firms, but also continuous contact 
with research in matters of interest to his industry, 
wherever that research is prosecuted. 

With such convincing records as those men¬ 
tioned in the report of the Department, of the 
financial advantage and publio benefit derived 
from scientific research, particularly in the province 
of electrical engineering, it would seem to be 
unnecessary to urge that electrical manufacturers 
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and supply companies might reasonably be 
expected to devote a fraction of one per cent of 
their profits to research, whether in university 
laboratories or by oo-operative effort Leaving 
purely scientific investigations out of considera¬ 
tion, there are many technical problems awaitmg 
solution, and great savings and economies may 
bo confidently anticipated from systematic research 
into them, yet the funds provided to the British 
Electrical and Allied Industries Research Associa¬ 
tion for such work arc a very poor return for 
benefits received or belief m favours to romc The 
annual revenue of the electric supply authorities 
in Great Britain is about £45,000,000, and so far 
their annual contribution to the funds of the 
Association has only reached about £5,000, though 
they are benefiting by research done or nearing 
completion to the extent of a sum approaching 
£1,000,000 per annum If the public attention 
given to the recent report of the Department of 
Scientific and Industrial Research should lead to 
a wider understanding and more generous recogni¬ 
tion of both scientific and industrial research 
from manufacturers and corporations who profit 
by the results, it will haw achieved a most useful 
national purpose 1 

Numbers and Numerology 
Numerology By Prof K T Bell Pp vn t 187 

(Baltimore, Md The Williams and Wilkins 

Co , Ixindon Baillifcre, Tindall and Cox, 

1933) IIv <W 

VKRYTHING is Number I" Thus sj>ake the 
son of Mnesarchus Ever since these 
words were uttered, not only have philosophers 
vied with each other to find a correct interpretation 
of them, but also the world has turned its back 
to the fact-finding approach to human uffuirs and 
still enjoys the rhetorical approach of numerology 
Pythagoras was thus the founder of esotensm and 
anthmosophy as well as of science and philosophy 
If tlio number of followers of any particular 
doctrine are to be taken as a criterion of its 
value, then psotensm and anthmosophy may well 
be given the palm 

The predominance of number in the world of 
appearance is obvious Ancient religions and 
ancient philosophies recognise a quantitative 
order in the universe, whatever be their conceptions 
about its origin The rhythm of life, the rhythm 
of Nature and the rhythm of the heavens have 
always appealed to the imagination of man 
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Number and proportion, its subtler aspect, 
dominate the practical arts of man Without 
number, there would be no commerce, no archi¬ 
tecture, no medicine, no religious cults, and 
none of the crafts appearing between these 
landmarks of human interests This profound 
truth must have been revealed to Pythagoras by 
the sages of the East with whom ho came into con¬ 
tact, and was probed by his own observations and 
meditations For example, his exaltation m sub¬ 
mitting the imponderable vibrations of sound to 
the law of number, inspired him with his famous 
doctrine of the harmony of the spheres, when he 
dogmatically imposed certain numerical propor¬ 
tions lietween the celestial bodies and their move¬ 
ments It is thw Pythagorean spirit which Plato 
inherited, as is shown m tho “Timseus”, where 
he builds up the universe by means of numerical 
proportions and geometrical figures, a process 
which culminates in the construction of tho five 
regular solids Moreover, wo believe it is not far 
from the truth to assume that Euclid himself had 
a Pythagorean vision liefore him when he wrote 
Ins everlasting “Elements” It is significant to 
observe that his thirteen books end with tho 
construction of the regular solids, as if their author 
were not interested in the other types of curves 
and solids already known in his time, once he 
had given to the world the rational steps leading 
to the understanding of the wonderful figures with 
which Plato had created the soul and the universe 
* This spirit, dormant during the Middle Ages, 
which were more interested in ethical numerology, 
becomes supreme again during tho Renaissance 
The mathematisation of astronomy by Copernicus 
and Kepler, and the foundation of modem 
mechanics by Galileo on tho firm ground of 
numlier, were in tho best Pythagorean tradition 
So also was the establishment of analytical geo¬ 
metry by Descartes, a new science which may 
bo considered as a refined form of tho arithmetical 
geometry of Pythagoras Again, tho invention 
of tho calculus by Newton and Leibniz gave the 
man of science new tools for oombimng his mathe¬ 
matical picture of the universe Ever since, not 
only have astronomy, physics and chemistry 
oomc more and more under the influence of the 
law of number, but also biology, psychology and 
sociology Indeed, the most comprehensive 
thought ever conceived by man is short the 
cosmos is isomorphic with pure mathematics, an 
obvious generalisation of the old Pythagorean 
saying that everything is number At present, 
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we do not know whether it is a great though 
simple truth or whether it is just nonsense. But 
we cannot turn our backs on it, though theories 
are brought forward and discarded with dis¬ 
concerting speed. In this respect, one may quote 
the case of Lord Kelvin, who endeavoured to 
paint one grand inclusive picture of the physical 
universe which would tell the whole story for 
ever, the only occasion when he Bhockcd his 
followers was towards the end of his life, when 
ho summed up his long search by describing it as 
a failure Yet the same spirit pervades the younger 
generation, with the difference that instead of 
trying to construct dynamical models of the 
universe, they content themselves with purely 
mathematical maps If a set of differential 
equations correctly describes the electromagnetic 
field, why look further 1 So wo are told by Sir 
James Jeans that God himself is a pure mathe¬ 
matician 

If men of science profess such a divine con¬ 
sideration for mathematics, why not allow other 
types of number-worshippers to discover some 
numerical relations ill the world of ethics and 
religion 1 The Pythagoreans main tamed that 
virtue, as well as health, is a harmony obeying 
certain numerical proportions Justice is also a 
reciprocal proportion , and friendship is a relation 
of equality, a belief illustrated by the ‘amiable 
numbers’ which are such that each is equal to the 
sum of the aliquot parts of the other It is con¬ 
siderations of this kind which inspired the 
systematic researches of cabbalism, occultism and 
onomantic astrology We ought not to laugh at 
such beliefs even to-day, more people believe in 
lucky and unlucky numbers than m the mathe¬ 
matical expression of the external world 

The belief that mathematics can explain every¬ 
thing seems to be due to the fact that it has always 
been considered as the simplest and strongest 
manifestation of reason So that, if the world 
is rational, then by studying mathematics in itself, 
tho intellect penetrates more and more into the 
essence of things. This faith m the power of 
mathematics has been increased of late, with the 
growing assimilation of mathematics to logic 
But then, how can one explain tho reason of so 
many failures m scienoe and of the general moon- 
dusiveness of numerology * The difficulties in 
both cases are similar to those which account for 
the failure of primitive Pythagorism. In the 
simple figure of a square, the Master himself could 
not find a common measure, a number, between 


its side and its diagonal If everything is number, 
how then can we explain the impossibility of 
finding a number expressing the relation between 
these two lines 1 No wonder the discovery of 
these ‘irrationals' was kept secret m the inner ring 
of the Italio school, and their revelation cast 
doubts on the leadership of the Master. Thus 
number winch caused the greatness of the 
Pythagorean order, also caused its breakdown 
The efforts of the later mathematicians, and of 
Plato himself, tended to integrate the ‘irrationals’ 
into a comprehensive system of thought Thus 
we soon had a theory of the ‘irrational quantities’ 
established by Theodores of Cyrene, a theory of 
‘negative quantities’ added by the Renaissance, 
and tho 'infinitesimal quantities’ invented by the 
seventeenth century in its endeavour to follow 
Nature as closely as possible. Still unable to 
exhaust Nature numerically, the nineteenth cen¬ 
tury thought of ‘imaginary quantities’, and we 
have had since such extraordinary conceptions as 
tho ‘ideal numbers’ and the ‘transfimte numbers’, 
to which even mathematicians take exception 
Whence Kronecker’s aphorism “God has created 
tho integers, and everything else is human ” 

In this race towards the understanding of 
Nature, of man, of the universe as a whole, can 
we hope that number will overtake all the diffi¬ 
culties lying on its path ? Wo doubt it; for 
numbers cannot identify themselves with human 
thought and human will, which give them mean¬ 
ing and practical application On tho other hand, 
however true may be Loibmz’B aphorism “Dum 
Deus calculat fit miuulus”, we cannot be so vam 
as to pretend that the mathematical mind of God 
and the mathematical mind of man are identical. 
That is why one is forced to admit, m the universe, 
the oxistencc of an irrational element, the existence 
of pure qualities, which are as yet beyond any 
mathematical expression, not to mention, of oourse, 
the impossibility of expressing mathematically 
cxistenoe itself 

Such and similar thoughts are suggested by the 
reading of Prof. Bell’s interesting monograph on 
“Numerology”,in which, without apparently taking 
sides, he is rather sceptical as to the value of the 
real claims of numerologists. The amusing stories 
and examples he quotes, as for example, the 
‘boosting’ of people through the correspondence 
of their names with numbers, would naturally 
- appear, to an orthodox mathematician, as added 
arguments in favour of that soepticism. 

Thomas Gbkxnwood 
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Physiological Balance in the Body 
The Wisdom of the Body By Prof. Walter B 
Cannon Pp 312. (London Kegan Paul and 
Co, Ltd , 1032 ) 12s 6 d net 
OTH because of the vivid interest of its 
subject matter and also the simple and 
dear way in which it is written, this recent book 
of Prof Cannon should make a ready appeal to 
a wide circle of the general public as well as to 
students of the biological sciences It is the 
fourth of a senes of volumes giving the con¬ 
clusions of the researches he and his colleagues 
have been carrying out over a period of more 
than thirty years The first of these, published 
in 1911, was concerned with the mechanical 
factors of digestion , but it included also chapters 
on the nervous oontrol of the digestive process, 
and the effect of emotional Btates upon it The 
second work (1916) was his well-known “Bodily 
Changes in Pain, Hunger, Fear, and Rage”, whioh 
stressed the importance of adrenal secretion in 
connexion with the many somatic changes that 
occur in emotional excitement The third, “Trau¬ 
matic Shock" (1923), dealt with the general 
functions of the autonomic nervous system, and 
was mainly a war-case study The present volume 
carries the same general line of study a step further, 
treating, as it does, of the relation of the autonomic 
system to the balance (or, as he terms it, home¬ 
ostasis) of physiological processes 

The main part of the book is devoted to showing 
how, in the blood, the safeguarding of homeostasis 
in respect of water, salt, sugar, proteins, fat and 
calcium is brought about, how an adequate oxygen 
supply is maintained during states of relative 
passivity and active endeavour, how acid-alkah 
neutrality is secured, and how body temperature 
is kept within normal limits All this may sound 
technical and uninteresting, m point of fact it 
makes fascinating reading When one realises 
that the elements of the human body live in an 
internal environment the character of which must 
be maintained m order that they, and it, may 
live, not only are the mechanisms which secure the 
constancy of that environment, the 'fluid matrix’, 
of supreme importance, but also our knowledge 
concerning them is of supreme interest Chapters 
follow on the natural defences of the organism, 
the margin of safety in bodily structure and 
function, the divisions of the nervous system, 
and the part that the sympathetic-adrenal system 
has to play m homeostasis. 


Prof Cannon is careful to show where he is 
stating ascertained fact and where making use of 
oonjecture, thus at once attracting the layman by 
the candour of his science and suggesting fresh 
fields of experiment to the biologioal worker. 

The volume ends with a summary of the general 
features of bodily stabilisation, and an epilogue 
dealing with the relations of biological and social 
homeostasis. The title of the book, borrowed 
from the late Prof. Starling’s Harveian oration 
of 1923, aptly and picturesquely describes its 
content It is science , but it reads like a poem. 


Tables of the Planets 

Planetary Co-ordinates for the Years 1800-1940 
referred to the Equinox of 1960 0. Prepared by 
HM Nautical Almanac Office Pp xvui + 156 
(London H M Stationery Office, 1933 ) 12« fid. 
net 

I T w not too much to say that the appearance 
of this volume will be joyfully welcomed by 
all astronomers who devote their attention to the 
calculation of planetary and oometary orbits, 
taking account of the perturbations by the major 
planets Of late years the advantage of using 
rectangular co-ordinates, as m the methods of 
Knckc and Cowell, has boon more and more 
appreciated, first because of their greater 
simplicity, and secondly because of their adapt¬ 
ability to machine-calculations A further advance 
towards simplicity and economy in arithmetical 
work consists m the choice of a standard equinox 
to which the co-ordinates of planets, etc , are 
referred so as to cover the needs of two or three 
decades In this volume, the moan equinox for 
1960 0 has been selected The advantages of using 
a standard equinox had been pointed out by Dr 
L J Comne some years ago, and it is satisfactory 
that a proposal of this kind has now been translated 
into an accomplished fact 
The tables of the planets give the heliocentric 
longitude and latitude, the radius vector (with its 
logarithm), the heliocentno rectangular equatorial 
co-ordinates and the rectangular components of 
the attraction on the sun, all at intervals of 10 
days from 1920 until 1940 and referred to the 
equinox of 1950 0 In addition, these quantities 
for Jupiter and Saturn are extended backwards 
to 1900 and the co-ordinates of Uranus and 
Neptune to 1903 The ecliptic co-ordinates for 
Jupiter and Saturn are also given at intervals of 
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100 day* from 1800 to 1900 The latter data 
will enable computer* to oonnect up earlier 
apparition* of comet* or oppositions of minor 
planets An innovation, which will commend 
itself to workers m this field of astronomy, is the 
expression of angular co-ordinates in the decimal 
division of the degree 

There are fifteen subsidiary tables dealing, infer 
alia, with the mean obliquity, ecliptic and equa¬ 
torial processional elements, the reduction of 
equatorial rectangular co-ordinates from one 
equmox to another, the reduction of star positions, 
interpolation coefficients and the general formulae 
on which the computation of orbits is based 

A fully worked out example—the work of Miss 
Julie Vinter Hansen of Copenhagen Observatory 
and Mr D H Sadler of the Nautical Almanac 
Office—m computing perturbations is given in 
the introduction In addition to illustrating the 
methods of computation, it affords a practical 
comparison of tho relative merits of the methods 
of Encke and Cowell 

It should be added that the tables have been 
prepared undor tho direction of Dr L J Comrie, 
superintendent of H M Nautical Almanac Office, 
who must bo congratulated on producing a work 
of such importance to dynamical astronomers 


Meteorological Science and Art 
The Drama of Weather By Sir Napier Shaw Pp 
xiv t-269 (Cambridge At the University 
Press, 1933 ) 7* 6 d net 
IR NAPIER SHAW begins this book with a 
prologue on “Pageantry in tho Sky’’ in 
which a vivid idea is given of the beauty and 
wonder of the pictures formed by clouds. The 
pairs of stereoscopic pictures are particularly to 
be commended in that the distance separating 
them is small enough to permit of their enjoyment 
without the need of optical equipment 
We next have the “Ideas of the Drama Anoient 
and Modem” and trace thegradual advance through 
magic, witchcraft and astrology The development 
has closely resembled that of medicine, with which 
meteorology was formerly united under the care 
of the 'medicine man’ The two sciences have 
muoh in common ; the principles of diagnosis and 
prognosis are alike and, as the author remarks, in 
weather "the processes of digestion have their' 
counterpart, but here the analogy becomes a little 
too intimate”. When dealing with the demand 


for forecasts, which has become far more insistent 
with the spread of wireless telegraphy, Sir Napier 
Shaw considers that in forcing the meteorologist 
to pronounoe an opinion which cannot always be 
oorrect “the stress of service has hampered the 
progress of science” But he seems to overlook 
tho enormous stimulus to investigation and the 
increase of financial provision that are the direct 
outcome of the demand. 

In Chap ii we read of “The Watchers What 
They See and What They Say" The watchers are 
the meteorological factors—winds, pressure, etc , 
some too little known weather toys fascinate us 
for a time and we learn something of the enormous 
bulk of the collections of data which form “the 
book of the play” 

The chapter devoted to “Tho Score” showB how 
observation can be used to provide “a summary 
of the action of tho play And to suggest leading 
motives for the sequence of events in the weather’s 
arena” Thcro is an admirable collection of 
diagrams showing different ways of exhibiting 
variations both in time and in geographical posi¬ 
tion Effort is undeniably well spent m effecting 
pictorial rupn'sentations which will cause to leap 
to the eye features which would escape notice 
when buried in masses of numbers: and the 
author's ingenuity in this respect is well known. 
As an example may be taken the method of 
showing the amounts of seasonal transfer of air 
over the earth, there being ten million million tons 
less over tho northern hemisphere in July than in 
January 

Chap iv is headed “The Chorus Rhythmic 
Aspects of tho Records”, and contains an interest¬ 
ing series of contrasts between the periodic 
variations of the elements and the occasional 
freaks produced by external, and apparently 
capricious, interference Sir Napier rightly points 
out that most periods have such small amplitudes 
as to exercise but trivial influences on the rainfall 
of any particular season but this remark is not 
applicable to all seasonal relationships, and it 
seems unduly pessimistic to observo that it may 
"be best to regard our coefficients as poetic 
illustrations of the meaning of our facts and not 
as substitutes for them” 

The last chapter and the epilogue deal with the 
weather map and the history of daily forecasting. 
We road of the disappointment that followed the 
introduction of Abercromby’s ideas, and of the 
success of Norwegian methods perhaps the size 
of the book explains the abaenoe of allusion to 
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Austrian methods of explaining the associated 
variations in the upper air in terms of its northern 
or southern origin 

Those who know Sir Napier Shaw’s other 
writings will find fulfilment of their expectations 
of wealth of imagination, crispness of style, love of 
paradox and freshness of outlook He has played 
a big part m the creation of the international 
organisations on which meteorology largely de¬ 
pends for its practical efficiency, and ho has 
always been a fighter, with much disinclination to 
sit on the fence, so that he takes pleasure m 
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vigorous strokes rather than in delicate expression 
of slight differences 

The advance of science is in some respects like 
that of a vessel in misty weather The landmarks 
are hard to make out until somebody has picked 
them up, and after thiB they are obvious accord¬ 
ingly there is great value in a book which stimu¬ 
lates thought Although the present work will be 
intelligible os well ob attractive to the layman with 
some slight knowledge of physios, its suggestiveness 
and its style alike recommend it to the specialist 
as worthy of careful perusal Q T W 
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Short 

Handbuch der Qeophysik Herausgegcbcn von Prof 
Dr B Gutenberg Band 2, lief 3 Die 
Erdoberflache, von Erwin Kossinna, Petro- 
graphischer Avfbau der ErdLruste, von Dr S 
Roach , Chemte der Meleonten, von Prof G von 
Hevesy Pp 869-1119 +xv 42 gold marks 
Band 4, Lioi 4 Die zeitlxche Folge der Erdbeben 
and btbenausloscndc Ursachen Von Prof Dr V 
Conrad Pp 1007-1262+xn 39 gold marks 
Band 7, Lief 1 Das Em der Erde, von Prof 
Dr H Hess , Seen, von Prof Dr W Halbfass , 
Das untenrdische Wasser, von Prof Dr W 
Koehne Pp v f-252 42 gold marks (Berlin 
Gebruder Bomtraeger, 1932 ) 

Few readers, and even few authors, of papers on 
periodicities in the occurrence of earthquakes have 
taken the trouble to compare the amplitudes they 
obtain with those that would be expected to arise 
from the harmonic analysis of a purely random 
set of observations Prof Conrad has done a 
great service in collecting the results and testing 
them in all cases by means of the Schuster 
criterion Most of the suggested periodicities turn 
out to be probably not significant, on the ground 
that they would be just as striking if the observa¬ 
tions were arranged m any other order in timo 
instead of the actual one , Tumor’s 21-minute 
period is among those Tho possible survivors are 
the diurnal and annual periods, and perhaps a 
14-monthly one Tho curious thing about tho first 
two is that they are conspicuous in felt shocks, 
but not in instrumental ones This suggests that 
they may be the result of differences between the 
conditions of observing by day and by night, 
but then why should the phase vary conspicuously 
from place to place 1 Why should it be opposite 
m some parts of Japan from others 1 

There is a regularity in the frequency of after¬ 
shocks from a great earthquake, the number per 
unit time falling off according to a hyperbolic law 
This suggests a relation with tho mechanism of 
elastic afterworking 

The price of 42 gold marks for an unbound 
part of 262 pages is a poor service both for the 
authors and the reader. H J 


Reviews 

British Wild Flowers By Louis JohiiBtone Fust 
Senes 16 plates+ 16 diagrams Second Senes 
16 plates \ 16 diagrams British Trees By 
Barbara Briggs Seoond Senes 16 plates+ 16 
diagrams (London The Lutterworth Press, 
1933 ) 3 s 6 d net each sot 
The biologist always looks askance at “beautiful 
coloured plates” of biological matenal, for, unlike 
the hand paintings of flowers housed at Kew, 
scientific accuracy is almost invanably either 
disregarded or masked in tho stnvmg for artistic 
effect None of these nones of coloured plates, 
however, should be placed in the usual category 
of coloured diagrams of plant and animal subjects 
In general, thoy arc very accurate, and though 
they show little but the identity and general 
stmeture of the plants they portray, they are to 
bo highly commended, since all tho plants are 
pictured on a background representing their 
normal habitat There is little fault to find with 
accuracy in this connexion, except that few 
botanists would agree that the usual habitat of 
tho white deadnettle is “ruins and rocks” 

In each of the two senes of wild flowers, 135 
species are represented In the senes of trees, 
each tree occupies one plate The usefulness of 
all three senes is enhanced by a collection of line 
diagrams accompanying each plate, where details 
of such diagnostic features as flower, fruit, leaf, 
winter bud, etc , are given 

The plates can be highly recommended, for 
reference purposes, to teachers of elementary 
nature study and botany, also, they are so 
attractively done that they would deoorate the 
classroom, laboratory or museum wall. 

Mathematical Facts and Formulae By A S. 
Percival Pp v+125 (London, Glasgow and 
Bombay Blackie and Son, Ltd , 1933 ) 4s 6d. 
net 

To fill a notebook with the formulae that happen 
to have been of most use to himself and the 
comments that be has found most illuminatin g 
is a pleasant and profitable task to anyone who 
performs it, but the result cannot have value of a 
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comparable kind to any reader. To say that it is 
hard to know to whom to recommend Mr Percival’s 
discursive jottings, which range from the multipli¬ 
cation of polynomials to the solution of partial 
differential equations, is not to deny that some of 
his remarks were worth making On the other 
hand, the teaohor who expects a protest against 
the prevalent inaocuracy in presenting the integral 
of 1/r will be disappointed to find only the usual 
formula, and inverse circular functions are said 
to bo essentially acute angles 
The one surprising feature of the book is a six- 
figure table of log T (r), from 1 to 2 at interval 
0 001 There are only two substantial mistakes, 
and these would be patent m use against 1 255, 
for 6854 read 6834, and against 1 529, for 8274 
read 8174. Perhaps, however, the first row would 
puzzle an inexperienced user, and when the 
seventh digit of the Smithsonian table from which 
he was extracting was a 5, Mr Percival adopted 
some rule of thumb instead of looking elsewhere 
for a closer approximation, and fifty entries are 
at fault by a unit in the last place for this reason 
E H N 

Men utthoul Money the Challenge of Barter and 
Scnp By Wayne Weishaar and Wayne W 
Parrish Pp x + 111 (New York and London 
(l P Putnam’s Sons, 1933 ) 5s net 
The seventy of the economic depression in the 
Ihnted States has led to the introduction oi barter 
on a considerable scale, and this book provides 
a vivid record of a remarkable movement m which 
about a million persons are participating. The 
simplest form desenbed is that m which commod¬ 
ities or services are directly exchanged against 
each other by farmers, dentists, barbers, shop¬ 
keepers, doctors, artisans and labourers Direct 
barter, however, is limited, since a double coinci¬ 
dence of wants may bo lacking To meet this 
difficulty, exchanges have been inaugurated to 
act as cloanng houses One such exchange, for 
example, found a farmer m Syracuse who was 
wdhng to take shirts and shoes for his gram 
This was exchanged with a poultryman for eggs 
and fowls which m turn were traded with 
restaurants to provide meals for workers engaged 
in making shirts for the farmer 
Many of the exchanges issue ‘scnp’ or tokens 
which circulate as a kind of local money Certain 
municipalities have also issued ‘scnp’ to the 
unemployed m return for work on the roads To 
prevent debasement, this scnp has to be stamped 
at every transaction, thus building up a fund for 
its eventual redemption by the municipality 

Sacraments of Simple Folk By R It Marett 
Pp vu+230 (Oxford Clarendon Press, 
London Oxford University Press, 1933 ) 10« 
net. 

In the second series of his lectures on the Gifford 
foundation delivered in 1932-33, Dr Marott 
studies the function of the sacrament in natural 


religion, that is, as he understands it, in the 
religion of primitive peoples A sacrament is 
defined as “any nte which by way of sanction 
or positive blessing invests a natural function 
with a supernatural authority of its own” This 
definition is tested in the course of the lectures 
by the study of particular instanoes among the 
diverse activities of savage life Ritual, instead 
of a deadening, is shown to be a vitalising force, 
bringing emotion to the support of reason m 
promoting right action, these terms in this con¬ 
text, naturally, being used m a relative sense 
It will be seen that Dr Marett’s point of view 
m his analysis of primitive institutions and their 
ritualistic accompaniments is both psychological 
and sociological, while he applies a formula to 
the behaviour of primitive peoples which is equally 
applicable to that of more advanced civilisations. 
This, however, is an aspect of his inquiry to which 
Dr Marett makes only incidental reference It 
should not, however, be overlooked, lost the 
broader view oi anthropological studies be for¬ 
gotten 

The Progress of Man a Short Survey of h\s 
Evolution, his Customs and his Works By A. M 
Hocart Pp xvi+316 (London Methuen and 
Co , Ltd , 1933 ) 7s fid net 
“Live man,” Mr Hocart says, “wants to know 
about his past as a key to his present The man 
who does not is dead ” He has written what is 
virtually a survey of the material of anthro¬ 
pological science to satisfy that desire An 
enormous amount of ground is covered ill a small 
compass, for he has traced the growth and 
achievement of man “from the time ho can bo 
reckoned as man” down to the present day 
Mr Hocart will have none of the arbitrary divisions 
between prehistory and history, and between 
savage and civilised His treatment of the subject 
is individual in stylo and original in method , and 
bo it added, at times provocative It is not possible 
to comment here in detail upon the many points 
upon which his views stimulate thought, but 
attention must be directed to the emphasis he 
lays on the psychological and ritualistic elemunt 
in mechanical invention His protest against the 
misuse of ‘evolutionary’ in the study of technical 
development is salutary 

Network Synthesis Synthesis of a Finite Four- 
Terminal Network from its Prescribed Driving- 
Point Functions and Transfer Function By 
Dr Charles Mason Gewertz Pp vi+257 
(London . Baillitre, Tindall and Cox, 1933 ) 23« 
This work is an interesting exercise, and its sub¬ 
title is accurate The main title alone, however, 
is quite misleading, for the reader who goes to 
this book for a general and comprehensive treat¬ 
ment will find that ho must first go elsewhere for 
the foundations on which the author builds, and 
in the end he will probably conclude that 
empiricism is sometimes cheaper than pure reason. 
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The John Murray Expedition to the Arabian Sea 

By Lihct-Col R B Seymour Sewell, oik 

T HE John Murray Expedition has now oora- i parte of the Gulf in a north-east to south-west 
pletod its first three months’ work, during direction, the more westerly ridges showing a 
which tune the HEMS Mabahiss has made four tendency to curve westwards We have not yet 
cruises, each of approximately three weeks’ dura- been able to defino the most southerly limits of 
tion, namoly, (1) down the Red Sea and round these ridges, but we hope to do so during our 

the head of the Gulf of Aden between Penm and return journey in April next 


Aden , (2) around the Gulf of Aden and out into 
the Indian Ocean to tho south-east of Socotra , 


Along the Arabian ooast, throughout the area 
that we have investigated and extending from Ras 


(3) along the southern and south-eastern coast of Nua, the western headland of Khorya Morya Bay, 
Arabia , and (4) up the Gulf of Oman We have to Ras al Hadd at the eastern extremity, the ooast 
thus completed our programme of work across tho line is for the most part composed of high vertical, 
northern part of the Arabian Sea and have earned or m some places oven overhanging, oliffe, some of 


out observations at 90 stations, of which 18 were which rise to a height of 600-800 ft and are oom- 

m the Red Sea and the Straits of Bab cl Mandeb, posed of a stratified sandstone alternating with 

20 in the Gulf of Aden or to tho south-east of horizontal bands of a harder material or limestone 

Socotra, 27 along the ooast of Arabia, and 23 m I A similar formation is also to be found on the 
K ^ , Khorya Morya islands, though 

»t-£j-* - - 14 —- _£- some of the steep hills are com- 

m __w ** posed of granite To seaward 

M ~~--there is a broad, gently-sloping 

/zrfsPtfjK shelf, but at or near the 60 

m 41fathoms level the sea-floor drops 

m — with great rapidity and is very 

-J- 1 x - irregular, runmng out in a com- 

m __ j plicated senes of submarine pro- 

Js&ffSpK > * ?/'. W/JEjSm/ft' montones, between which are 

* —\ deep gulhes Much of this 
**» J ) j bottom consists of rock that 

■'« y played havoc with our nets On 

tm , a '«$**&', *' - Mi one occasion we brought up in 

f'‘ L$3ssW^ tko dredgo from a depth of 1,416 

V metres (774 fathoms) a half to 

.— ixtXBEa e ztJBEBmKEAJ i throe quarters of a ton of angular 

imi Salinity of tlie wster^ln^UioSUalti of Bsb U lUndab gramte blocks of vanous sizes, 

without any trace of associated 

tho Gulf of Oman and its approaches Of these i sand or mud, oonstitutmg a definite scree slope, 
stations, 15 have been ‘complete’ ones, including and there can be little doubt that the whole coast- 




stations, 15 have been ‘complete’ ones, including 
both physico-chemical and biological observations , line is part of a large geological fault 
at 41, physico-chemical observations only have Where not composed of rock, the bottom oon- 
been made , trawls or dredges have been earned sists of a brown or green mud, and towards the 

out at 37 , and at 8, observations have been made eastern end in the neighbourhood of Ras al W»Hd 


with the Pneatman grab this green mud smells very strongly of sulphuretted 

hydrogen Six observations showed that this is 
Topography and Bottom Deposits ? I ^ nt between the depths of 95 metres and 

1,253 metres, though most strongly marked at 
Thanks to tho installation of the echo-sounding 421-457 metres, the occluded water from a 

machine, we have boon able to carry on an almost bottom-sample at 421 metres containing as much 

continuous survey of tho bottom during our four as 29 39 milligrams of sulphuretted hydrogen per 

cruises In the Red Sea we were ablo to confirm litre This occurrence of sulphuretted hydrogen m 

the presence of a deep area having a depth of the bottom deposit affords a parallel to the con- 

2,204 metros (1,205 fathoms) m lat 25° 24' 12' N , dition found in the Black Sea and in some of the 

long 36° 12 12' E The bottom in the deeper enclosed fjords, but its presence along an open sea- 

levels consists largely of a rock, or coarse gravel, coast was scarcely to be expected and ite cause 

containing a high percentage of calcium carbonate, must at present remain unsolved. A verisimilar mud 

t.hAt anneam tn h« formino >« aitu __j _ , J . 


that appears to be forming tn aUu 


_ T - - , , „ bottom, composed of green mud, or m the deepest 

We have three times traversed the Gulf of Aden depths of a grey clay, but not impregnated withsul- 

along its whole length and have been able to detect phuretted hydrogen, is found throughout the whole 

the presence of no lees than ten definite ndgee of the Gulf of Oman and along thecoast of Makran 

that run obliquely across the northern and central and Baluchistan below a depth of about 250 metres. 
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Between Ru al Hadd and the Indian ooaat in 
the neighbourhood of Karachi the echo-sounder 
has dearly revealed the preeenoe of a submarine 
ndge that runs westward towards the entranoe to 
the Gulf of Oman more or less parallel to the hill 
ranges of Baluohistan and Makran To the south 
of this ndge and separated from it by a level plain 
with a fairly constant depth of 1,850 fathoms 
(3,383 metres) lies a second ndge that runs towards 
the south-west, and immediately to the south-east 
of this is a deep gully, bounded in its turn by the 
edge of a plateau that slopes gradually downwards 
towards the south-east The bottom of this gully 
lies 2,000 fathoms below the sea surface and its 
general character reminds one strongly of a nver 
bed Have we here the now submerged bed of the 
Indus, where it flowed out into the Arabian Sea at 

MU’ C 


Mandeb a series of observations was made on the 
character of the sea-water and the fauna of the 
shallow channel that oonneots the Red Sea with 
the Gulf of Aden There were indications of at 
least three different strata of water in the Straits, 
of which the uppermost was flowing out of the 
Red Sea, while the second and by far the largest 
of these water masses was flowing into the basin 
between the depths of 70 metres and 100 metres 
The lowest stratum, namely, that of the bottom 
water of the Red Sea, was extremely small or even 
non-existent and scarcely passes over the sill near 
Great Hanish Is l and (Fig 1) This condition of 
the water movements affords a marked contrast 
to the results obtained by the Magnaght (1924) 
and the Ormonde (1927) in the months of Apnl 
and May (mde, Schott 1 ) At this latter .season of 

«* il' 



a point more to the north of its present mouth or, 
possibly, the mouth of the great Indo-brahm 
nver, the existence of which was postulated by 
Pasooe and Pilgnm 1 

Physico-Chemical Results 

The physico-chemical examination of the sea¬ 
water of the Red Sea at all depths between the 
surface and the bottom indicates that there is in 
all probability a vertical circulation going on 
between a depth of 200-300 metres and the 
bottom, for at a depth of about 400-500 metres 
the temperature and both the halogen- and 
oxygen-content of the water are at a minimum 
and exhibit a clear increase in passing either 
upwards towards the surfaoe or downwards to 
the bottom. We hope to oarry out further ob-' 
servations on this point during our return journey. 

On our way through the Straits of Bab el 


the year it u the outflowing bottom current and 
not the inflowing current that is the chief charac¬ 
teristic 

A number of serial observations on the sea¬ 
water m tho Gulf of Aden have shown that there 
is in the Gulf a very complicated system of deep 
currents, and this is especially the c&bo at the 
eastern end, where tho “Socotra” current, to 
which Matthews has directed attention 1 , sweeps 
northwards, partly through the gap between Cape 
Guardafui and Socotra and partly to the east of 
the island A senes of five stations running from 
south to north were made across this part of the 
Gulf and the results obtained indicate a deep and 
complicated vertical rotation of the water masses 
(Fig 2) 

At three places along the Arabian coast, lines of 
stations were run in order to detect, if possible, 
any upwelkng of oold antarctiS bottom-water, 
but so far as our observations go, there was no 
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sign of any Buch phenomenon On two occasions, 
off Raa Sukra and Has Madraka, at the two ends 
respectively of Sukra Bay, there waa a definite 
fall in the temperature of the surface water by as 
much as 2 5°, this apparently was not due to the 
upwellmg of deep water , but was probably caused 
by water upwellmg from only moderate depths 
under the influence of the tidal currents 
In the Gulf of Oman (Fig 3), our observations 
indicate that whereas there is an outflowing current 
that extends from the surface down to some 30-70 
metres and a second similar current extending 
from 125 metres down to 350 metres on the 
northern and 500 metres on the southern side of 
the Gulf, between these two layers there is a 
stratum of inflowing water that can be traced up 
the Gulf as far north as Station 71 (lat 25° 35' 00* 
N , long 5(1° 42' 18* K ) The bottom water, the 


upper limit of which lies at a depth of some 350 
metres on the northern side and at about 500 
metres on the southern side in the vicinity of 
Muscat, appears to bo an offshoot of deep Indian 
Ocean water that is moving northwards into the 
Gulf through the gap between Arabia and the 
Karachi plateau, to which I have already directed 
attention 

Biological Observations 
On the biological side, two areas have proved to 
be extremely interesting—not because of the rich¬ 
ness of their fauna, but, on the contrary, because 
of its paucity or oven complete absence The first 
is the deep part of the Red Sea During our cruise 
down this region in September, wo earned out 
several trawls and dredges m depths ranging from 
55 metres to 1,107 metros, anil in four hauls m 
depths below 200 metres we were unable to detect 
any sign of living organisms on the bottom, which, 
as already mentioned, consists of a calcareous rock 
that appears to be in process of formation tn sUu 


In view of the enclosed character of the basin, the 
depth of the entranoe channel at Great Hamsh 
Island just to the north of the Straits of Bab el 
Mandeb being only some 100 metres, the water of 
the Red Sea below this depth, as is well known, 
has a very high salinity (40 per mille and above) 
and a high temperature (22°-23° C ), though the 
oxygen content of the bottom water is higher 
than we expected to find and ranges from 1 32 to 
1 05 c c per litre at depths between 800 metres 
and 1,500 metres m the northern part, Binking to 
less than 1 0 on the bottom in the southern area , 
but such conditions are of themselves scaroely 
sufficient to account for the complete absence of 
life. 

The discovery of the second area, in which all 
life is either completely absent or is extraordinarily 
scanty, came as a complete surprise I have already 
referred to tho region of the 
Arabian coast near Ros al Hadd, 
where we discovered a bottom 
deposit of soft green mud that 
smelt strongly of sulphuretted 
hydrogen , such an area we 
would expect to find largely, 
if not entirely, devoid of animal 
life, but this azoic area appears 
to extend far beyond the limits 
of tho region where sulphuretted 
hydrogen is to be found and 
can be traced throughout the 
whole extent of the Gulf of Oman 
In this latter area the bottom 
consists of either a soft green mud 
or a grey clay, and between the 
depths of approximately 300 
metres and 1,760 metres there 
is an almost complete absence of 
animal life, and even at so great 
a depth as 3,351 metics an hour’s 
trawl only resulted m the capture 
of two starfish 
In the accompanying tables I have given the 
various stations and their depths in the Gulf of 
Oman and off the Arabian coast, and it seems clear 
that this azoic area not only lies at a deeper general 
level in the Gulf of Oman than on the Arabian 
coast but also that there is a difference of level on 
the two sides of the Gulf of Oman The upper 
limit of tho azoic area on the Arabian coast near 
Ras al Hadd lies somewhere between 83 metres 
and 102 metros and the lower limit between 1,253 
metres and 1,530 metres The depth of the lower 
limit, however, probably increases as we pass 
towards the north-east, where we found prolific 
life at a depth of 952 metres, the trawl bringing up 
a number of fish and Crustacea and thousands of 
Ophiuroids, m 1900 the RIMS Investigator, 
when trawling in the near vicinity, also secured a 
good catch, though the net was badly tom (vide 
Lloyd, 1907, p 2*) There can thus be little doubt 
that this area is a fertile one , but a little to the 
east at a depth of 1,253 metres we were within the 
zone of sulphuretted hydrogen and tho catch after 
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an hour's haul consisted of a single crab, Para - 
lomis sp. 

In the Gulf of Oman, the upper limit of the 
dead area appears to lie at a slightly different 
level on the two sides. On the southern side in 
the vicinity of Muscat the great bulk of the fauna 
disappears between 210 and 269 metres, though a 
few live animals were obtained at a depth of 610 
metres , off the coast of Persian Makran no life 


Bregmaeeroi sp and Soopelids, were obtained It 
would appear, therefore, that the sterility of the 
area must be attributed either to some harmful 
character of the bottom deposit or else to some 
seasonal change in the general conditions of the 
deep water 

The surface waters and the inshore areas in 
both regions, in marked contradistinction, appear 
to be particularly fertde Along the Arabian 


Arabian Coast 


Quit of Oman 


Station 

No 

Depth 

In 

metre# 

Character of bottom 

Hesulta 

63 


Rock LUMMamn Imm 

A good and varied catch 

46 

40 

StUorWntoMa, ftr 

A good and very in- 

41 

81 

9 No sample obtained 

_ . 

A sraall^fint lute real log 

70 

48 

201 

Green Mud (H.S) 

Rock 

Very little animal life 

A very *m»U catch Net 


J60 

Orcon Mod (11,8) 

Ajijnsge crab , raraha 

r »fl 

467 

(trecn Mud (H.S) 

No^Uvlw^organl^m* , 




AncijAnlnlffW* anil 

67 

428-760 

Green Mod (11,8) 

1 cryHuie life, one dead 
difffiii? ertt"* 




moribund Lncrphal- 

63 

802 

StreUflod git in mod 

So sign of living or- 

64 

962 

llm n mud and soft 

A good oatch, thoiuand# 
n? Ophlurold# 

6* 

1263 

Green mud (U.S) 

A Jm!u*p Cr * L Fm ~ 

SO 

69 

1630-1737 

1977 

Brown mud 

Boll Green mud 

( aUh very email 

Catch very small 


was detected at a dopth of 446 metres and it is 
somewhat significant that these levels correspond 
very fairly closely with the upper level of the deep 
inflowing mass of water that is running up the 
Gulf under the out-flowing Persian Gulf water 
That this water is not per ae responsible for the 
absonco of life is dearly shown by tho results of 
Reveral horizontal hauls at depths down to as much 
as 1,500-2,000 metres, for at all depths numerous 
red deep-sea prawns and Hmall fish, such as 


Station 

No 

Depth 

In 

metre# 

Character of bottom 

Result# 

71 

70 

76 

106 

109 

201 

Grey clay and shells 
Grjvjjroen mud and 

Soft green mud 

Soft green mud 

A good and varied oatch. 

A moderate Latoh 
Moderately good oatch , 
211 living examples of 
RotUUarin dt&rnMa 
and several 1‘irula sp 

A good i ateh 

87 

04 

06 

06 

AM 

448 

610 

912 

1491-1618 

Soft green mud 

Ores (Ini 

Brownish-green mud 

Green mud 

Soft green mud 

Vo living organisms, 
dead shells of Rot- 
Uliana dolieatula and 
a few Senmlkl tubes 

No signs of living or¬ 
ganisms 

Several (load shells of 
HotUUana dthenluU 
and 1 living axarnpM, 
a few Serpullds 

No Using organisms 

V.. IMng organism# 

•mo 

Grev mud 

Two starilsh 


coast we have carried out several successful trawls, 
special attention tieing paid to areas where the 
charts indicate the presence of ooral, in every 
case we have found that true reef-forming corals 
are absent, though we have dredged a number of 
specimens of Lophohelta, CaryophylUa and Fla- 
bellum, some still living though many of them 
dead The chief ingredient of the reef appears to 
be Lxihothamnumece 


lm Bab <-l Mandeb" 
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Recent Discoveries at Choukoutien* 

By Prof. Davidson Black, f b s , Honorary Director, Cenozoio Research Laboratory, 
Geological Survey of China 


Upper Paleolithic Culture in “Upper Cave” 
Sediments 

A DETAILED account of the results of the 
Choukoutien excavations up to May 1933 
has already been presented m our memoir “Fossil 
Man in China” (Mem Geol. Surv. China, Series A, 
No 11) In that report it was noted that above 
the Smanthropua deposits there occurred towards 
the top of the hill a pocket of grey sediments of 
apparently modem fades, the site being described < 

the 


as the “Upper Cave”, During the past season, 
Mr, W. C. Pei has systematically investigated the 
deposits of tho latter site, ably assisted by Mr. 
M N, Pien. Their efforts have been rewarded by 
the discovery of much additional material of unex¬ 
pected archeological significance 
(1) Sedimentary and lithological characters of 
Upper Coot deposits. The “Upper Cave” was a 
true cave but became completely filled with a 
mixture of grey cave loam and angular flat lime¬ 
stone fragments, the latter being derived from 
the oollapsed portion of its roof The roof is 
preserved over a quite large recess of the oave 
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which extends to a smaller lower chamber not 
yet completely excavated Where exposed, the 
cave walls are covered with stalactites and stalag¬ 
mites. The grey Upper Cave sediments are largely 
unconsolidated and are m contact only over a few 
square metres with the hard red bods and stal- 
agmitio floors capping the Sinanthropus strata of 
Locality 1. Elsewhere the Upper Cave appears 
to be developed as an independent system 

(2) Fauna of the Upper Cave Though not 
very abundant, the Upper Cave fauna is romark- 
ably rich in types and includes a puzzkngly large 
number of almost complete skeletons, the bones 
of which lie m correct association and are but 
slightly fossilised The most interesting forms are 
as follows •— Hyaena (an oxtmet species very 
different from that found in the Sinanthropus beds 
but similar to that of Sjara-osao-Gol) , Fehs tigns 
(entire skeleton); Cynailurus, which is now 
restricted to India (an entire skeleton), Viverra 
(no longer found m North China), the wild ass , 
Equus hemionus, and the deer, Cervus elaphus 
(an entire skeleton), having antlers curiously 
similar to the special form from Sjara-osso-Gol 

(3) Human and cultural remains In associa¬ 
tion with thm fauna there occur both human 
skeletal remains and traces of industry. The 
skeletal remains are of modem typo ( Homo sapiens) 
and so far comprise two almost complete but 
somewhat crushed skulls, other skull fragments 
and teeth, fragmentary lower jaws, bones of the 
upper extremity (including one clavicle displaying 
a healed fracture), vertebras, leg and foot bones 
Traces of fire (charcoal and ash) are abundant 

There are three stone implements m a beautiful 
black chert, a well-made soratcher in vein quartz 
and several flakes and nuclei in vein quartz, and 
also a needle (eye broken), a doer canon bone 
worked at both ends, some thirty or more fox 
canine teeth perforated for necklace, an ornamental 
cylindrical piece made from a long bone of a bird, 
and a considerable quantity of oolitic haomatite 
probably imported from a considerable distance 
So far, no trace of pottery, polished stone or 
miorolithio industry has been encountered 

Conclusions The material recovered will shortly 
be made the subject of a full report and the 
conclusions here offered are wholly tentative 
(a) He Upper Cave deposits appear to be decidedly 
younger than the Sinanthropus layers of Locality 1, 


from which they are separated by stratigraphic 
and lithological disconformity and by a faunistio 
interval (absence of thick-jawed deer, occurrence 
of a special Hyaena, presence of C. elaphus, E. 
hemionus, eto.). (6) The Upper Cave deposit is, 
however, probably also Pleistocene m age (oollapeed 
cave, loess-like sediments, presenoe of Hyaena, of. 
spelaea, Cynailurus, Viverra, E hemionus, special 
deer, eto). (c) In theeo circumstances, we are 
inclined provisionally to attribute the associated 
human remains to a Late Pleistocene, PalsBohthic 
culture The latter would seem to correspond 
approximately to the same stage as the Upper 
Paleolithic of Siberia and Europe. It appears, 
however, to be somewhat more advanced than the 
Ordos industries (Shui-tung-ko and Sjara-osso-Qol) 
in which no typically worked bones have thus far 
been found in certain association 

Cynocephaius Remains 

In a cyhndncal solution cavity about a metre 
in diameter in the hmestone to the south of 
Locality 1, Mr M. N Pion discovered this season 
a considerable number of fossil bones imbedded in 
a peculiar red deposit containing a large proportion 
of small well-rounded pebbles These bones arc 
remarkably fossilised and heavy, many of them 
being water-worn and rounded. A few, however, 
are well preserved, among the latter being several 
teeth and limb bones of a large baboon, probably 
Cynocephaius wimam, Schlosser Strikingly similar 
deposits containing the same type of heavy rolled 
bone fossils have already been encountered at the 
very base of the Sinanthropus deposits of Locality 
1 (Lower Cave) At the present stage of excavation 
it remains an open question whether or not these 
beds represent a pre-Choukoutien stage or merely 
correspond to an early phase in the last filling of 
the clefts 

In any case it would seem that one must con¬ 
clude from this latest discovery that the Choukou- 
tien fissures have been successively inhabited by 
baboons, by Sinanthropus and by a modem type 
of Homo However, such a coincidence appears 
less extraordinary when it is recalled that though 
Ordovician limestone is widely distributed along 
the Western Hills, at Choukoutien, on account of 
its low anticlinal structure at the borders of the 
plain, it is exceptionally well situated for dis¬ 
section into fissures and caves 


Obituary 


PbOV. J JOLY, F.B9. 

OHN JOLY came of a remarkable Lineage. His 
father’s grandfather was a member of a 
French noble family His mother, a German 
oountess, whose family had been ennobled by 
Frederick the Great, was descended from Greek, 
Italian, and En glish ancestors. This mixture of 
blood, perhaps, may explain his ready sympathy 
with the most diverse personalities, his princely 
generosity which often gave to others what he 


domed to himself, and his versatility which enabled 
him to prosecute research m so many fields of 
knowledge, and to obtain esthetic pleasure in the 
realms of art, literature, music and science. 

Joly’s earliest papers were mostly occupied with 
mineralogy. The beauty of the colour and form of 
minerals had a marvellous attraction for him. In 
this period he wrote on the ash of Krakatoa, beryl, 
lolite and harmotome. Investigation on these 
minerals led him to devise the meldometer and 
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apophcrometer, by means of which he determined 
the melting points of minerals with the greatest 
accuracy, and was able-by volatilisation to reveal 
their constituents in a much more elegant and 
delicate way than by the blowpipe. About this 
time also he devoted some attention to the problem 
of accurate photometry and devised the well-known 
diffusion photometer. Next followed the invention 
of the steam-calorimeter, which not only enabled 
him to determine with greater accuracy than ever 
before the specific heats of minerals, but also put 
into the grasp of his imaginative mind the power of 
determining diroctly the specific heats of gases at 
constant volume In this way he solved an experi¬ 
mental problem which had the highest importance 
in molecular theory. In 1892, doubtless in recogni¬ 
tion of this achievement, he was elected to the 
Royal Soeicty 

By a beautiful novel method Joly obtained the 
volume change of rocks and minerals on fusion, 
and so contributed accurate and important data 
to geophysics His experiments with electrically 
heated furnaces enabled him at a very early period 
to isolate aluminium from aluminium silicates, but 
unfortunately a discouraging word from a senior 
deterred him from publishing the result, and so 
others obtained the credit for this method of 
reducing the element During this period, photo¬ 
graphic work became absorbingly interesting to 
him, and he investigated the relation of the 
sensitivity of the photographic film to temperature, 
and suggested the electronic theory of the latent 
image He invented shutters for use in stellar 
photography and a photographio method for the 
detection of variable stars But m this field his 
most arresting invention was the method of colour 
photography by which ho rendered it possible for 
the firet time to reproduce with accuracy on a 
angle transparent plate the colours of Nature At 
about tho same time, his attention was directed 
to Lowell’s observations on tho canals of Mars 
Contrary to the received statements that these 
markings on the surface of the planet were all 
portions of great circles, Joly perceived that 
this was not the case, and he showed that all 
could be traood by moons rotating near the surface 
of the primary, and so propounded a rational 
physical theory. Another essay of astronomical 
bearing, startling alike in its imagination and 
literary style, is his ‘'Theory of the Prematerial 
Condition of the Universe.” 

Biological speculations frequently kindled Joly’s 
imagination, and m essays on the bright oolours of 
Alpine plants, and on the abundance of life, he 
made contributions to biological philosophy which 
are too often neglected In collaboration with one 
of the writers of this notioe, he formulated the 
oohesion theory of the ascent of sap, and devised 
and carried out several novel and beautiful experi¬ 
ments with plants. Here also should be mentioned 
his speculations on the connexion between oosmio. 
rays and oeQular evolution, morbid and normal. 

Tune and again Joly returned to his first love 
of mine r a lo gy and geology, and his work on the 


thermal expansion of the diamond, the action of 
the ions of sea-water in sedimentation, and the 
influence of pressure on the order of formation of 
minerals in igneous rocks, ingeniously made use of 
phymoal principles for the solution of long-standing 
problems. Experiments on solvent denudation led 
him to formulate his method of determining the 
geological age of the earth by the sodium content 
of the ocean The penod yielded by this method 
in its early stages is now generally considered to 
be an under-estimate, but it must be remembered 
that, at the time, it materially and rationally ex¬ 
tended the much more crippling estimate of the 
earlier physicists In this connexion may be 
mentioned the attractive spell the sea exorcised 
on his mind, and while he sailed in small boats or 
m large ships, geological problems were not the 
only ones which occupied his thoughts In these 
surroundings he devised a method of observing the 
altitude of a celestial object at sea during night¬ 
time, or when the horizon is obscured , he devised 
the collision predictor and synchronous signalling, 
an explosive sounder, two types of borers for 
obtaining samples of sediments and rock from the 
sea bottom, and floating breakwaters whereby the 
energy of the breaking waves is transformed into 
turbulent movements round the keel of a floating 
vessel 

It is, however, in the field of the application of 
the heat-producing properties of tho radioactive 
elements to geophysical problems that Joly did 
some of his best-known work So early as 1903, 
when Pierre Curie and Laborde first definitely 
established the continuous heat-production of 
radium, he pointed out the importance of this 
fact in geological scienoe and its bearing on Lord 
Kelvin’s view of the age of tho earth, which was 
based on thermal considerations The first actual 
detection of tho wide distribution of the radio¬ 
active elements in terrestrial surface materials was 
due to the present Lord Rayleigh in 1906, but 
afterwards Joly and his pupils devoted much 
attention to this problem, and measurements on 
materials from most parts of the globe have been 
made in his laboratory. In 1909 he devised his 
method for the measurement of thonum m a rook, 
a problem previously unattaoked, and m 1911 his 
well-known fumaoe method of determining the 
radium content of a rock. 

Joly’s early views on the effect of radioactivity 
on earth history are contained in his book, “Radio¬ 
activity and Geology” (London. Constable and 
Co., 1909). His theory of the production of 


pleochroic halos by a-ray disintegration also dates 
from about this penod. In conjunction with Lord 
Rutherford he devised a new method of deducing 
the age of the mineral containing the halo, which 
gave results for geological ages more in aooordaaoe 
with the other radioactive methods than his 
previous method based on solvent denudation. In 
subsequent years he expended much time in 
further investigation of these halos, obtaining 
many interesting results, among which may bs 
mentioned his discovery of an unknown radio* 
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active element, which he provisionally named While at Hy&res, where he went for hu health, he 

hibemium During the past year, this element constituted himself ‘foreign correspondent’ and 
has boen shown by G Hevesy and M Pahl to be published many notes on the natural history of 
imnmmiin the south of Franoo. Owing to these activities, he 

Joly’s general interest mall radioactive problems, acquired among his school-fellowB tho title of ‘the 

and his great sympathy with human suffering, led Professor’, a title by which he was always known 

to the foundation of the Insh Radium Institute among his oldest friends 

by the Royal Dublin Society in 1914 He was In oollogo Joly was omnivorous m his reading, 
both the originator and strong advocate of this but always refused to bo limited by examination 

Institute, and its present highly satisfactory con- courses, and so it happened that while he Btudied 

dition is largely duo to him Among those to physics, chemistry, mineralogy and modem litera- 

whom Joly was personally known, it would, we ture with seal, his only academic distinction was 

think , be unanimously agreed that, of all his many first honours in English literature In the engineer- 

activities, this was the one nearest his heart, and ing school, however, his soundness and originality 

for which he would best like to be remembered were recognised and he was placed at the top of 

The so-called Dublin method of using radon in tho list in all subjects at the B.A.I examinations 

fine oapillary glass tubes, which can be placed After his degree he held minor posts in the 

msido hollow metal noodles, was first developed engineering school and in the Bchool of physios, 

by him, and his life-long friend, the late Dr. and while still FitzGerald’s assistant, he had 

Walter Stevenson This method of using radon already attracted attention by his early inventions 

and not tho actual radium salt has always been and researches in mineralogy and calorimetry In 

employed at the Irish Institute, and has also been 1897 he became professor of geology at Trinity 
adopted at many other centres To the end, his Collogo, Dublin, and though he received many 

interest in radium therapy never failed , some of offers of more lucrative posts, he remained until 

his most recent papers, read before the Royal his death on Deoembor 7 last a Tnmty man 

Dublin Society, deal with improvements in its Throughout his career, he kept in close oon- 

teohmque These include the use of native radio- tact with tho students, and formed and acoom- 

active powders and a mechanical means of focus- phshed many schemes for increasing undergraduate 

ing Y-rays on deep-seated tumours amenities He was koenly interested in tho scientific 

During the War, Joly devoted his attention to development of T C D , and was the originator and 

various technical problems At its conclusion, he secretary of the science fund whereby T C D 

returned to the study of radioactivity, and was acquired the present schools of physics and botany, 

among tho first to attempt the separation of the with thou- equipment and most of their endow- 

Jead isotopes by physical methods Later he ment Tho special research endowment of the 

became interested m the problem of vision, and Bchool of geology by the late Earl of Ivoagh was a 

developed a theory of colour vision based on the recognition of his personality and distinction as an 

quantum theory of photoelectric omission and investigator He acted for many years as secretary 

tho physiological structure of the retina In 1923 to the Academic Council and was a member of the 

ho was asked to dotenmne the radioactive contents Board of T C D In 1919 he was elected to a 

of some South African rocks, and this led him to fellowship in the College. 

a reconsideration of the effect of radioactivity in Outside his College also Joly had many activities, 
geological hmtory From this sprang his theory of He was successively member of council, secretary, 

thermal cycles, which he has ho brilliantly pre- vice-president and president of the Royal Dublin 

sented m his book on the surface history of the Society He contributed many papers to its Trans¬ 
earth The publication of this work is a landmark actions and Proceedings, and interested himself m 

in the advance of geological scienoe, focusing, as every way in its welfare, and in forwarding its mmn 

it does, the attention of geologists on the enormous Ho was warden of the Alexandra College and was 

importance of radioactivity in earth history, and one of the delegates of the Balfour Educational 

giving a rational explanation of the succession of Mission to Amenca m 1918 On the Board of Irish 

revolutions and geological strata. His subsequent Lights he was one of tho most active commissioners, 

work, mostly earned out m conjunction with one and delighted to put his scientific knowledge and 

of the present wnters, was largely devoted to inventive mind at its servioe. He was also a 

further radioactive measurements, in the course of governor of two Dublin hospitals. In his earlier 

which the very low radium content of the eclogites days he was a keen Alpine climber, and yachtsman, 

was established, a fact of great interest in geological and many of his researches wore planned and his 

theory. philosophical and speculative writings discussed 

John Joly was bom in Hollywood, King’s with his companions on these expeditions His 

County, in 1867. His early education was obtained fundamental method of treatment, his extra- 

in Rathmines School In his school-days, which ordinary originality and intellectual fertility, and 

for various reasons were short, apparently he his rarthetio appreciation of Nature made these 

attracted no special attention in the usual educa- conversations unforgettable by those who had the 

Atonal tests, but won great popularity among his good fortune to be with him. 

Allows by his powers of narration and tho original Hbnby H Dixon, 

tales which he oontnbuted to the school magazine J, H. J. Pools. 
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Mb H. F Biggs 

Wh regret to reoord the death at Oxford on 
January 9 after a short illness of Mr Henry Francis 
Biggs, whose place in the University as a tutor in 
physics will be difficult to fill In spite of severe 
calls on his tune and energy in the fulfilment of 
his academic work, he took a keen interest in the 
latest developments of physics, and contributed 
to the columns of this journal and to other scientific 
journals His main published works are an “Intro¬ 
ductory Sketch on Wave Mechanics” and a mono¬ 
graph on “The Electromagnetic Field”, the latter 
of which appeared only a few days bofore his death 

Mr Biggs went to Oxford in 1919 as a demon¬ 
strator in the Electrical laboratory under Prof 
J S E Townsend, and took an active part in the 
teaching of physios m the University Ho had a 
varied oxpenenoe of academic life, having studied 
at Trinity College, Dublin, and at Cambridge, and 


having held a lectureship at tho South African 
College (now the University of Cape Town), and 
later a lectureship at the University of Manchester. 
During the War he was attached to a sound ranging 
unit, where his theoretical knowledge, his practical 
skill and inventive ability found abundant scope 
Mr Biggs will be greatly missed by his pupils 
and oolloagues, who will long cherish the memory 
of a cultural, courteous and interesting personality 

Wk regrot to announce tho following deaths 
Sir William Lawrence, treasurer of the Royal 
Horticultural Society, 1924-29, formerly lecturer 
m organic chemistry in the University of Man¬ 
chester, on January 4, aged sixty-three years 
Sir Donald MacAlister, K C B , Chancellor of 
the University of Glasgow since 1929, and president 
of the General Medical Council in 1904-31, on 
January 15, aged seventy-nine years 


News and Views 


Dr. Harlow Shapley 

The Gold Medal of the ltoyal Astronomical Society 
has beon awarded to Dr Harlow Shapley for hm 
studios of the structure and dimensions of the galactic 
system Dr. Shapley, who was bom on November 2, 
1H8G, has been director of Harvard College Observa¬ 
tory and Paino professor of astronomy at Harvard 
since 1921, succeeding E. C. Pickering. Ho is known 
particularly for his development of the period- 
luminosity law of the relation between the period of 
variation and tho absolute magnitude of Cepheid 
vaiiablo stars. The apparent magnitude of tho 
('uphold variables in a globular cluster is measured 
and compared with tho known absolute magnitude 
of a Cephoid of the name period, and from this tho 
distance of the cluster is obtained immediately, 
provided absorption of bght in interstellar space is 
negligible. In 1010-18 ho published a noteworthy 
series of papers on researches on the globular clusters 
which brought these objects prominently before 
astronomers His prmoipal results wore brought 
togothor m 1930 in his “Star Clusters" Dr 8hapley's 
investigations have beon applied at Mount Wilson 
by Dr E P. Hubble to measure the distances of the 
spiral nebula. Recent papers from tho Harvard 
College Observatory have discussed the distribution 
of the galaxies and the uniformity of distribution 
of matter m space. Dr Shapley is a member of tho 
United States National Academy of Sciences and 
an associate of the Royal Astronomical Society. 

Colwyn Gold Medal of the Institution of the Rubber 

Industry 

The Colwyn Gold Medal of the Institution of the 
Rubber Industry has been awarded to Dr. O. de 
Vnes, until 1980, director of the Rubber Station, 
Buitenaorg, for scientific work m connexion with the ' 
Production of raw rubber. The medal was presented 
to Dr. de Vnes by Sir George Beharrell, president of 


tho Institution, on tho occasion of the twelfth annual 
general minting of the Institution held on January 12. 
Dr O do Vnes has devoted the best part, of two 
decades to the investigation of plantation rubber 
problems His work at tho Duitenr.org Testing 
Station in Java brought woild wide fame not only 
to tho Testing Station but also to himself It covered 
a largo number of problems of various types which 
arise between the growing of the tree and tho eventual 
vulcanisation of the rubber m the distant factories. 
He cleared up many obscure plantation practices, 
indicating the reason, if any, for their existence Dr. 
de Vnes overhauled and set new standards in mothods 
for testing plantation rubber Hw investigations 
contributed to the further standardisation of plan¬ 
tation rubber and its characteristics in respect to 
vulcanisation and mechanical qualities Tho prin¬ 
cipal aspect of Dr do Vrios’s work has been bis 
desire to ensure its availability throughout the world 
Tho result of his investigations wero published in 
Dutch, but with a genorous disregard for the labour 
entailed, the publication of each investigation was 
accompanied by a version in English. Similarly in 
1020 lie produced an English translation of his well- 
known book on “Estate Rubber", the original Dutch 
version of which appeared in the following year. 
This book 18 a lasting monument to his activities. 

Early Man m China 

Fubtheb exploration at Choukoutien has resulted 
in discoveries whioh, if loss sensational than that of 
Poking man, are none the less of considerable im¬ 
portance as additions to our knowledge of the distri¬ 
bution of pabeohthic industries and of ‘modem man* 
in late pleistocene times According to Prof. Davidson 
Black's report on field-work at Choukoutien m 1938, 
which was presented at the annual mooting of the 
Geologioal Society of China on November 11, and 
appears in this issue of Natdbb (p 89), Dr. W C. 
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Pei and Mr. M. N. Pien, in excavating the grey 
sedimentary deposits of what is known as the “Upper 
Cave", have discovered human skeletal remains m 
association with a fauna, in part extinct, implements 
of stone and bone and abundant traces of fire and 
charcoal These sedimentary deposits wore largely 
unconsolidated and in contact only over a few square 
metres with the hard red beds and stalagmite floor 
capping the strata in whioh the relics of Sinanthropus 
were discovered The human skeletal remains include 
two skulls, which fortunately are complete, though 
said to bo “somewhat crushed” , so that there should 
be no question of tho correctness of their attribution 
to Homo sapiens Full description of tlieir specifio 
characters will bo awaited with tho greatest of 
interest, as the first specimens of ‘modem man* of 
palseolithio age to be found m China In viow of the 
character and associations of the discovery, subse¬ 
quent consideration should confirm rather than con¬ 
trovert Prof. Block's tentative conclusion as to the 
late pleistocene dating of the find and the oorro- 
spondonen of tho industry with the Upper Palseolithio 
of Siberia and Europe The further discovery of 
fossilised bones of baboon, upon which Prof. Black 
bases a sequence of bahoon-Sinnnthropus-Homo 
sapiens, points to conditions at Choukoutien which 
will repay oxhaustivo study of tho site 

Indian Earthquake of January 15 

An earthquake of considerable strength and of 
much interest occurred in Northern India at about 
2 40pm, on January 16 Tho loss of life was larger 
than at first appeared, 81 deaths being officially re¬ 
ported in tho Patna district, 1,000 unofficially re¬ 
ported at Muzaffarhur, and smaller numbers in other 
districts In its long duration and immense disturbed 
area, the oarthquake possesses two features of a great 
destructive shock An interesting poult m the recent 
oarthquake is its probable connexion with tho great 
earthquake of June 12, 1897, described by Mr R D 
Oldham in a report which is one of tho most voluable 
that we possess on any earthquake Tho places that 
suffered serious damage are (from oast to wost) 
Jamalpur, Darjeeling, Patna, Gaya (Bihar), Benares 
and Cuwnporo Jamalpur lies within the epicentre] 
area of 1897 All tho others are included within an 
area about 600 miles long from east to west The 
epicentre thus scorns to lie about 360 miles to the 
west of that of 1897. At Calcutta, about 300 miles 
south-east of the epioentre, the shock was so strong 
that the seismograph at Alipore was put out of 
action The shock there is said to have lasted 8 mm., 
the violent motion in tho middle continuing for 
1 | mm Durations of 6 min at Cawnpore and 3 min. 
at Delhi are also reported, but strong after-shocks 
may be included m such estimates At Jubbulpore 
(about 360 miles from the epioentre) houses were 
shaken so strongly that people humed into the 
streets Even at Bombay (more than 800 miles), a 
mild shook was felt 

Thx area disturbed by the earthquake may thus 
amount to as much as two million square miles, or 
about the Bame as that over which the Assam earth¬ 


quake of 1897 and the Kangra earthquake of 1906 
were felt The whole Himalayan are is bounded by 
four great seismio regions, namely (from east to 
west), Assam, Nopal, the Punjab and Cashmere. 
Denoting these regions by the letters A, B,C, D, and 
confining ourselves (with one exception) to great 
destructive shocks, we have the following succession 
of areas disturbed D 1828, C 1832, B 1833, A 1869, 
B 1869, C 1876 (semi-destruotivo), D 1886, A 1897, 
C 1906, B 1934, a continuous migration from D to 
A and back again to D, followed by an oscillation to 
the east in 1897, back to the north-west in 1906, and 
ending in the intermediate region m the present year 

Wave-length Changes of European Broadcasting Stations 

About an hour before midnight last Sunday, 
January 14, a large proportion of the broadeasting 
stations in Europe adjusted their wave-lengths to 
conform with the provisions of a scheme evolved at 
a conference of the International Broadcasting Union 
held at Lucerne in May and June 1933 The object 
of this Lucerne Plan was to effect such a distribution 
of wave-lengths from a geographical point of view 
that tho amount of interference caused to the service 
of any broadcasting station should be reduoed to a 
minimum To assist in the matter, the Plan also pro¬ 
vides for certain maximum power limitations which 
differ according to the wave-length range Unfortu¬ 
nately, tho operation of the scheme at the present 
tune is not completely successful because several 
countries declined to sign the agreement, while a 
few individual stations are also not abiding by the 
terms applioablo to thoir country During the first 
portion of the change-over programme, each broad¬ 
casting station adjusted its wave-length with the aid 
of its own national calibrating station Then at 
about 2 30 a m on Monday morning the Brussels 
Checking Station of the International Broadeasting 
Union began to cheek tho wave-lengths of tho stations 
at the rate of twenty-four an hour, this procedure 
continuing until about 7.30 a m This cheeking pro¬ 
cess was resumed during Monday night after the 
oesaation of the normal programmes 

On the modium wave-lengths band, the changes 
were carried out without much difficulty and when 
the final adjustments have been made at certain 
stations, it is expected that European reception of 
broadcasting m general will have been appreciably 
improved. On the long-wave band, however, cer¬ 
tain difficulties have resulted from the non-oamplianoe 
of some countries and stations with the provisions of 
the scheme, but it is hoped that a convenient com¬ 
promise will be reached in the near future. Listeners 
to British stations will not experience much difficulty 
m finding their new tuning adjustments, for exoept 
in the case of Bournemouth, the change was fairly 
small. A useful pamphlet, entitled “The Luoeme 
Plan”, explaining the wavo-length changes has been 
published by the B B.C., and some of technical 
periodicals suoh as the Wireless World and World 
Radio have provided useful charts by means of whioh 
the new position of any European station on the 
wave-length scale can be ascertained. 
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New Chemistry Building at University of Leeds 

Sib Fbbdbbiok Oowiaitd Hopkins, president 
of the Royal Society, formally opened the new 
chemistry building at the University of Leeds, 
on January 12, in the presence of the Pro- 
Chanoellor of the University, Col C. H. Tetley, 
the Viee-Chanoollor, Sir James Bailhe, and a repre¬ 
sentative gathering of past and present members 
of the University and of visitors from other univer¬ 
sities, Sir Frederick Hopkins, in an address entitled 
“Modes of Thought in Chemistry”, stressed the im¬ 
portance of chemical knowledge for national progress 
and emphasised the importance of experimental 
inquiry in pure chemistry, one of the fundamental 
sciences. In a critical and stimulating discussion of 
the differences m the habits of thought of workers m 
the several sections of pure chemistry, he dwelt on 
the great results which have been achieved especially 
in organic chemistry by the use of a mode of thought 
essentially pictorial and non-mathematioal, which 
is as neoeesary as the more quantitative methods of 
tho physical chemist. After the ceremony in the 
large lecture theatre, an inspection was made of the 
new laboratories The rapid growth of tho Depart¬ 
ment under Prof Arthur Smithells, who succeeded 
Sir Edward Thorpe and by whose efforts the chairs 
of organic and physical chemistry were instituted, 
callod for an extension of space but for many years 
tho only quarters available were buildings of a tem¬ 
porary nature and geographically separated. Now, 
thanks to the generous response of the publio and tho 
policy of the University Counoil, all the various 
sections of pure chemistry have been gathered 
together under one roof in a now building facing 
Woodhouse Lane, which forms the latest addition to 
tho general scheme for the extension of the University 
of Leeds 

Ball I li ghtning 

Pkof. J C. Jbnsbn, of Nebraska Wesleyan 
University. Washington, describes in Phygxca, vol. 4, 
October, 1033, bow he was fortunate enough to photo¬ 
graph ball lightning when he was taking photographs 
of ordinary lightning in an August thunderstorm. The 
display of lightning was taking place m the region 
of the outrushing cold squall in advance of tho mam 
mass of the storm, and this Bquall was oarryuig with 
it groat quantities of dust. In the wake of one of 
the flashes came the globular lightning, apparently 
floating slowly downwards. Two or three brilliant 
globular structures of the kind known as ball lightning 
appeared to travel along a pair of high-voltage 
power lines for a considerable distance, eventually 
falling to the ground and disappearing with a loud 
report. Two are dearly visible on one of tho photo- 
graphs, and, as their distance was known, it was an 
easy matter to determine their diameters, which 
were found to be very much larger than numerous 
observations of the phenomenon made elsewhere 
would have led one to expect, namely, 28 ft. and- 
42 ft. Unfortunately, ball lightning is so rare com¬ 
pared with ordinary lightning that the muoh desired 
confirmatory evidence of the occurrence of such 


large globular structures that might result from 
further photographs may be a long time m coming 
There seems no doubt from the repeated observations 
of ball lightning made inside houses, and from the 
sise of holes made by it through window-panes, that 
it is generally much smaller. 

Mind, Brain and Survival 

Da William Brown, lecturing on “Modem Science 
and the Possibility of Survival”, at the Survival 
League at Caxton Hall on January 11, discussed the 
various theories of relation of mind to brain, and 
expressed the view that nothing firmly established in 
modem scienoe makes personal survival after bodily 
death intellectually inconceivable But the task of 
obtaining reliable ovidenoe is beset with enormous 
difficulties The results and messages in modiumistio 
trance should be closely scrutinised in the light of 
modem knowledge of the psychology of the uncon¬ 
scious, and sifted with duo regard to the statistical 
laws of chanoe coincidence Spontaneous psychic 
experiences on the part of private individuals, though 
more reliable m other respects, are specially difficult 
to assess statistically There is little doubt that a 
large proportion of the apparent evidence for survival 
has to be rejected by strict science ; but when all the 
sifting has been done there remains a small residuum 
very difficult to explain Phenomena can only bo 
fitted into a scientific system if their conditions of 
causation are known, and this is far from being the 
case with psychio phenomena, although some of the 
more general conditions are being gradually revealed. 
Very thoroughgoing psychological analysis of selected 
mediums will advanoe our knowledge considerably in 
this dim borderland of scienoe, and may indicate 
further lines of investigation. 

Administration and Management w Industry 

The number of societies and institutions dealing 
with the administrative or managerial side of in¬ 
dustry is now very considerable and oovera a wide 
and vanod flold in works management, costing, 
salesmanship, advertising, research, oto. That there 
is plenty of work and scope for organisations of this 
sort is evident enough, but there is certainly some 
ground for supposing that their number may soon 
become excessive, and some at least may be unable 
to obtain sufficient financial support to keep going, 
especially since the subscription rates are neoessanly 
rather high and correspondingly onerous to manu¬ 
facturers and their executives in these difficult times. 
From its name, the Institute of Industrial Administra¬ 
tion should be capable of covering the whole territory, 
but it has many rivals It is to be hoped there is 
room for all, and that there will be no desperate 
struggle for survival The Institute held its annua] 
general meeting on December 12, and an increase 
in the subscription of corporate members from 
3 guineas to S guineas was reoom m anded. This is 
to be interpreted, we hope, as a measure of increased 
usefulness to members rather than as an expiring 
dutch for more fluids. The papers presented at the 
1832-83 session have just been published, on 
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‘Ronood’ sheets bound in paper covers (London ' 
Institute of lndustual Administration, 1933 5s ). 
They are none the worse for this, and two of thorn 
deal in on effective manner with difficult problems 
of distribution, and another is on research in industry, 
by Mr A P M Fleming 

In few branches of social study, however, is there 
a greater tendency to discursiveness and mere talk 
than in these various divisions of industrial adminis¬ 
tration, especially m sal<<srnanship and tulv ertising , 
and in fewer istill is then 1 a greater misuse of the 
term ‘science' In the pn]s-rs here publishisl it must 
bo admitted that this tendency is littlo m evidence 
They am indeed bright, brief and stimulating The 
discursive tendency is perhujw exhibited most in the 
first paper on personal and imjiersonnl management, 
by II N Munro, nil hough his theme, so far os it can 
bo definitely apprehended, seems sound enough 
The next two papers, on distribution, am welt worth 
reading and serious reflection, not only because this 
subject is one of tho most impoitant and difficult 
in tho present ago, but also because tho authors 
strongly condemn that ‘production complex’ which 
is still too mueli ui ev idonic in industrial management. 
One of them, based largoly on personal experience, 
has an air of convincing reality and logic which is 
v ery attractive It is s« arcely net easory to aay that 
Mr Fleming’s paper on research is characterised by 
his usual metliodical and ordorly presentation, and 
overwhelming arguments in Bupport of far sighted 
research policies and carefully thought-out research 
programmes Other papers deal with lmonce and 
secietarial duties 

Flood and Erosion Control 

A mono tho various expedients put forward for 
dealing with tho problem of unemployment in tho 
United States, ono of considerable interest from a 
scientific point of view is that of Dr L E Frouden- 
thal, chairman of the Institute of Irrigation Agri¬ 
culture, American Farm Bureau Federation, Las 
Cruces, N M In An address to the South-Western 
Division of the American Association for the Advance¬ 
ment of Science, whi< h appears in Sc te rice of November 
17, 1933, he points out that flood and erosion control 
are matters of national importance in Amonoa in 
that they are beyond the capacities of individual 
States to deal with He instances tho huge sums 
of monoy which have been beneficially expended on 
water supply, irrigation, wator power and waterway 
undertakings and the equally enormous losses of 
life and property due to floods and erosion The 
Mississippi flood of 1927, which inundated 18,000 
square miles, drove 760,000 persons from their 
homes, did some 300,000,000 dollars worth of damage 
and took 246 livos, is, he states, an example of what 
is happening annually on a smaller scale in nearly 
every State For tho last twenty years, flood 
damage in South Carolina and Tennessee has averaged 
nearly one million dollars per annum 

The attendant erosion of fertile lands is stated 
by Dr Fneudenthal to be a national menace and he 


quotes a report of the L T .S. Bureau of Soils to the 
effect that not less than 126 billion pounds of plant 
food material is removed from tho fields and pastures 
of tho United States every year, tho value of the 
plant food elements m the waste being 2} billion 
dollars annually. Erosion, adds Dr Froudenthal, 
has been the principal cause for abandoning millions 
of acres of cleared land, and he goes on to suggest 
various directions in which Government assistance 
might be rendered in the matter of flood control 
moasures with tho object of providing relief for 
unemployment, including stream regulation, tree and 
brush planting, contour furrowing, protective fencing 
and sending He behoves that flood and eiosinn 
control work are ideally suited for unemployment 
relief, not only for tho reasonably effective results 
which could be obtained, but also because of the 
possible excellent effect upon tho unemployed them¬ 
selves 

Darwin’i Parish 

Sir Buokston Brown's generous gift to tho 
British Association, in trust as a national possession, 
of Down House, Charles Darwin's home for forty 
years, and his further benefaction of the Research 
Farm of tho Royal C'ollego of Surgeons at Downe, 
have rcvivisl tho association with scienco of a 
Bochidcxl Kontish village which has retained much of 
its rural character, although within twelve miles of 
Charing Cross It is sometimes forgotten that Downe 
was the residence of tho Lubbocks and that it was 
here that John Lubbock, afterwards tho first Lord 
Avebury, entered into tho close and lifelong friend¬ 
ship with Darwin which exorcised so groat an in¬ 
fluence on his scientific work It is only reasonable 
to expect that those who visit Down House, now 
that it has become a place of scientific pilgrimage, 
should wish to know morn of tho history of its 
village This need has been mot in a little book (“A 
History of Darwin’s Parish - Downe, Kent”, Russell 
and Co, Southern Counties Ltd, Southampton, 
pp. vui l 88 la M) written by Dr O J R Howarth, 
secretary of tho British Association, and Mrs 
Howarth, with a foreword by Sir Arthur Keith, now 
also a resident of Downe The parish history has 
nothing sensational to relate, but apart from the 
association with Darwin, it is interesting as a record 
of the life of a typical secluded English village—a 
life, which as the authors allow us to see by their 
skilful selection from humdrum records, was not 
without its humours and its tragedies. The ovidenoe, 
which, so far as written documents are ooncemed, 
begins about a d. 1100, is fragmentary at the best; 
but the authors have made the most of their material 
and have produced a really informative and in¬ 
teresting account of the parish. 

Psychology in Germany 

Thb German Psychological Association’s pro¬ 
ceedings at its thirteenth congress, held at Leipzig 
on October 16-19, are reviewed in a thoughtful article, 
"PByohology under Hitler” by Goodwin Watson of 
Columbia University, in School and Society of 
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December 2. In that assembly of more than six 
hundred, Jewish members of the Association, among 
whom are many who have been loaders of psycho¬ 
logical thought, were conspicuous by their absence— 
and an opening address emphasised the demand for 
a psychology which expresses the genuine German 
spirit. Gestalt concepts wore much m evidence and 
underlying all discussion was the assumption that 
parts are influenced by their membership character 
in larger wholes It seems clear that “German 
psychology is developing a special concern for the 
type of Gestalt which is not limited to the perceptual 
held, but gives us the essential way of life of a whole 
personality” Of groat practical significance was the 
address of Poppelreuter on political psychology 
This directs attention to an increasing preoccupation 
with character anil life as against intellect and 
theories and to the change of attitude brought about 
by the Ilitler levolution, a change from an attitude 
of helplessness to ono of determination to create, 
from disunity in economic ideas, political programmes, 
morality and world views to a sense of a summon 
purposo In tho new whole of German culture, 
psychology no less than the other sciences must 
contribute to tho realisation of tho common purpose 
“American psychologists,” says Dr Watson, “survey¬ 
ing the scene ok spectators, may well wonder how 
long they cun retain thoir own very considerable 
isolation from tho major tasks of our generation " 
Coming as it does from the most influential 
for us of psychological doctrine in the United 
States, tho comment is not without a certain 
piquancy 

History of the Parsons Steam Turbine 

The first issues for 1034 of tho Engineer contain 
two instalments of a Bonos of articles to bo devoted 
to the development of the Parson h steam turbine It 
is just fifty yoars since Hir Charles Parsons took out 
his patents for improvements m electric generators 
and improvements in rotary motors actuated by 
elastic fluid pressure, and constructed his first turbo¬ 
generator This machine developed about 7 5 kw 
To-day single turbo-generators of 100,000 kw 
capacity are in use, and tho present estimated value 
of Parsons turbines alono is £152,000,000, the figures 
for manno and land turbines being £92,000,000 and 
£60,000,000 respectively Nothing to equal that 
rapid extension of value and dimensions has ever 
happened before The publication of the senes of 
articles will toko many weeks and will appropriately 
mark tho jubilee of this great invention. The first 
artiolo contains a detailod desonption of the original 
turbo-generator, while the second, after referring 
to the early development of the parallel-flow 
turbines, deals with the radial-flow turbines of 
1889-91. 

Automatic Voltage Control of Electrical System* 

Thr problems which arias in connexion with mam, 
taming tho voltage of supply constant m electrical 
distributing systems have been olosely studied by 
electrical engineers during recent years. The per¬ 


missible variation allowed by the regulations is plus 
or minus four per cent of the 'declared' voltage, but 
tho average regulation is much closer , tho houses 
near the supply station at times of maximum load 
aro supplied at a voltage above the declared pressure 
and tho few near the ends of the distributing mams 
at a voltage below tho normal. Tho lamps near the 
supply Btation therefore give a better light and have 
a shorter life than the distant lamps In a paper 
read by W Kidd and J L Carr to the Institution 
of Electrical Engineer* on December 7, methods of 
automatic voltage regulation and switch control 
woro described The city of Manchester is the first 
area to have complete automat 10 voltage regulation 
and it also has supervisory control for its main sub¬ 
stations By a careful application of automatically 
controlled regulators it is shown that the voltage on 
distribution networks can easily bo maintained 
within the permissible limits Manual control of 
voltago is never quite satisfactory and necessitates 
the uneconomic employment of additional labour. 
Tho installation of the regulating equipment gives 
better service to the public and removes a jiossible 
cause of complaint It has to bo lemombcred that a 
nso or fall in the voltago of one per cent increases 
or diminishes the light omitted by tho lamp bv about 
three per cent Several diagrams are given showing 
methods of adapting existing transformers by moans 
of automatically controlled tap-changing devices so 
that the voltage of supply can bo kept constant at 
all loads 

Organisation of a Social Centre 

In a recently issued publication entitled “Tho 
Centre" (London P 8 King and Son, Ltd 3d) 
various probloms confronting the organisers of social 
centres for tho unemployed aro discussed by five 
contributors, who have had experience in the running 
of such centree. Special emphasis is laid on tho 
importance of not losing sight of tho individual in 
the mass, and of adapting tho facilities provided to 
tho needs of the individual To prevent employables 
from becoming unemployable, though most desirable, 
is but a small part of a centre's activity Tho way 
social centres can help best is to aid the individual 
to discover now j lowers, since this is tho key to 
re creation and progress. One person may need 
opportunities for thinking (study, reading, talks or 
discussions), another may wish to make something ; 
another may prefer some form of amusement (a 
game, dancing, gymnastics), others again may want 
advice as to cooking food, inending boots, making 
clothes or keeping well. It is no part of tho purpose 
of a contre to oompete with or undercut existing 
employment. It is oonoeivable that oortuin article* 
such as handwoven scarves might find a ready 
market, but the repeated manufacture of products 
of the same kind is not the aim of a social centre. 
The work there should be undertaken for the sake 
of the effect whioh tho making has upon the maker. 
Its purpose is to perfect the individuals and this will 
not be obtained by encouraging them to do tho same 
thing over and over again. 
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Non-Reflectwg Windows 

In connexion with the note under this title m 
Nature of January 13, p 59, a correspondent points 
out that the principle can be applied to the glazing 
of pictures and of museum cases, both of whioh 
applications were explained and discussed, with 
illustrations, in the Museums Journal of November 
1932 (pp 305-308). 

The Zoological Station, Naples 

The attention of British zoologists, botanists and 
physiologists is directed to the facilities for research 
available in the Zoological Station, Naples A Com¬ 
mittee of Section I) (Zoology) of the British Associa¬ 
tion is empowered to nominate oompotent research 
workers to a table in the Naples Station which has 
been maintained by the British Association since 
1870 Workers so nominated are provided, without 
charge, with material and ordinary chemicals and 
apparatus The Station jKissesscs a considerable 
range of apparatus for physiological and biochemical 
investigations Applications for the uso of the table 
should be sent to the Chairman and Secretary of tho 
Committee, Prof J H Ashworth, Department of 
Zoology, The University, Edinburgh, and Rhould 
specify the nature of the research proposed and tho 
period for which tho table is desired 
Geological Society Awards 

The following awards of the Geological Society of 
London have been made for this year The Wollaston 
medal to Sir Henry Micrs, honorary professor of 
crystallography in the University of Manchester, for 
his researches on the mineral structure of the earth, 
and especially m the realms of crystallography and 
mineralogy , the Murchison medal to Prof George 
Hiekling, professor of geology m Armstrong College, 
Newcastle on-Tyno, for his contributions to geological 
science in many branches, but especially in tho 
stratigraphy of tho Coal Measures and the structure 
of coal, a Lyell medal to Dr Finlay Lonmer Kitchin, 
of H M Geological Survey, in recognition of the value 
of his contributions to palaeontological science, 
another Lyell medal to Prof Walter Howchrn, 
emeritus professor of geology and jialaeontology in 
the Univorsity of Adelaide, South Australia, for his 
geological and paleontological researches m Australia 
and particularly for his investigations of ancient 
glacial deposits, Wollaston fund to Dr. William 
Richard Jones, of tho Royal School of Mines, in 
recognition of the value of his work in economic 
geology and his recent investigations in siliooeis, 
Murchison fund to Dr Wilfrid Jackson, assistant 
keeper in tho Manchester Museum, for his contri¬ 
butions to Pleistooeno geology and palaeontology and 
to malacology , Lyell fund to Mr. Frederick William 
Shotton, in recognition of the value ofhis work on the 
Upper PatoozoioandQuaternary rocks of the Midlands 
Announcements 

Da W Cawood has been appointed to a Moseley 
research studentship of the Royal Society, for work 
on the accurate determination of molecular weights 
of gases. 


Upon the retirement from the publio service of 
Dame Janet Campbell, as from December 31 and of 
Sir George Buohanan, as from February 18, Dr. 
Jane H. Turnbull will be in charge of the Maternity 
and Child Welfare Division of the Medioal Staff of 
the Ministry of Health and Dr J M. Hamill will 
act as senior medical offioer in charge of the Foods 
Division of the Ministry. 

At the annual general meeting of the British 
Eoologioal Society held at Cambridge on January 2-4, 
the following officers were elected. President, Prof. 
J R Matthews ; Vice-President, C. Oldham ; Hon. 
Editor of the Journal of Ecology, Prof. A. G. Tans ley ; 
Hon. Editor of the Journal of Animal Ecology, C S. 
Elton ; Hon. Secretary, Dr H. Godwin. The Council 
unanimously approved tho nomination of Prof H. C. 
Cowles and Prof. L. Cockayne for honorary life 
membership of the Society 

The twentieth International Congress on Alcohol¬ 
ism will be hold at tho Imperial Institute, South 
Kensington on July 30-August 3 under the presidency 
of Lord Astor The aim of the Congress is to sooure a 
comprehensive world picture of the present position 
concerning alcoholism m its various ramifications in 
social life. The mornings will bo devoted to the 
consideration of national surveys, and the afternoons 
to papers on education, the influence of legislation on 
the consumption of aloohoho beverages, alcohol in 
the treatment of disease, tho causes and treatment 
of inebriety, alcohol and eugenics, alcohol and 
heredity and the organisation of press work All 
communications concerning tho Congress should be 
made to the oonvener, Dr C C. Woeks, 33 Bedford 
Place, W C 2. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned —Examiners 
for the Aeronautical Inspection Directorate of the 
Air Ministry—The Secretary (S.2), Air Ministry, 
Adastral House, Kmgsway, London, W C 2 (Jan. 20). 
A lecturer in pharmaceutical chemistry in the 
Department of Pharmacy in the Birmingham Central 
College—The Principal, Central Technical College, 
Suffolk Street, Birmingham, 1 (Jan. 31). An assistant 
chemist in the Royal Naval Cordite Factory, Holton 
Heath, Dorset—The Secretary to the Admiralty 
(C.E. Branch) (Feb. 3). A chief veterinary inspector 
for the Leicestershire County Gounoil—The Clerk of 
the County Counoil, 10 New Street, Leioester (Feb. 3). 
A publio analysis^ for the Metropolitan Borough of 
Fulham—The Town Clerk, Fulham, London, S.W.0 
(Feb 7). A teacher of domestic science at the 
National Training College of Domestic Subjeots, 
72, Buckingham Palace Road, London, S W.l. 
A veterinary offioer for the County Borough of 
Wallasey—The Town Cleric, Town Hall, Wallasey. 

Erratum In the table on p 3 of Nature of 
January 0, the heading of the third col umn should be 
"Manual workers per 100 acres’’ and not "Manual 
workers per acre”. 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by hts correspondents. Neither 
eon he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Natuhk. No notice is taken 
of anonymous communications ] 

A Suggested Explanation of 3-Ray Activity 
In continuation of our letter on the above subject 
whioh was published in Natubh of November 11, 
1033, p 747, we wish to add the following remarks — 
We have changed the term ‘electrodivision of 
quantum’ used m that letter to ‘eloctroflssion of 
quantum*. Under the intense electrical field of the 
nucleus, a quantum of sufficient energy undergoes 
fission into an electron and a positron, the energy 
being distributed between them in varying propor¬ 
tions, but the law of conservation of energy continues 
to hold good 

Our interpretation offers an unforced solution of 
Rohr’s paradox that though the nucleus contains no 
electrons, free or bound, but only positive particles 
(a-rays, protons) and neutrons—a viow which is now 
universally hold—a p-ray can be created inside it and 
ejected with high speeds It has further been estab¬ 
lished that radioactivity, whether marked by an 
ot-ray or a p-ray disintegration, is mainly duo to the 
leakage of loosely bound a-particloe through the 
potential barrier. The P-ray is only a by-produot, 
when tho a-particle cannot escape, but on leaking to 
the second crater falls into a lower level, and gives 
nse to a y-ray whioh undergoes fission into an electron 
and a positron 

We should furthor add that the phenomenon of 
‘olectrofission’ is different from the reverse process of 
annihilation of oharges or conversion of radiant 
energy into mass postulated by many astrophysicists 
For when a positron and an electron combine to 
form ono or two y-ray quanta, the charges do not 
neutralise but form a dipole which can be again dis¬ 
rupted into its constituents This does not bring us 
nearer to the problem of the total conversion of mass 
to radiation, for the main amount of mass resides m 
the neutron, which according to one of us (Kothari) 
is a dipole formed of two Dirao magnetic polos of 
opposite sign, separated by a distance of e'/AfC The 
neutron evidently oannot be disrupted by the nucleus; 
the binding is too strong It may be disrupted, how¬ 
ever, by the olectroraagnetio action of cosraio rays, 
giving nse to free magnetic poles. Such phenomena, 
to our knowlodge, have not yet been observed. 

Much other evidence, physical as well as astro- 
physioal, in favour of these views has been obtamed 


Allahabad 
Dec 5. 


D 8 Kothari 


Activities of Life and the Second Law of 
Thermodynamics 

In “The New Background of Science” Sir James 
Jeans, in discussing the activities of life in relation 
the second law of thermodynamics, states that 
living o rgani s m s must possess some method of evading 
this law. He points out, for example, that a visitor 
“this planet from some other universe would 
observe various curious and highly improbable 


arrangements of matter, such as collections of gold 
in various plaoee, numerous collections of loe in hot 
climates, etc Those improbable arrangements or 
organisations imply presumably a decrease of entropy, 
that is, a violation of the second law Surely, however, 
these actions are functionally inter-related with other 
simultaneous actions ; namely, the metabolism and 
oxidation of food by the human organisms and the 
oxidation of fuel m such engines os they employ, 
and these causally inter-related actions mvolve an 
mcreaso of randomness, that is, disorganisation and 
consequent increase of entropy. I presume that Sir 
James Joans would agree that the total effect will 
be a net increase of entropy, 

An essential feature of the second law ih that a 
finite amount of organisation may be purchased at 
tho expense of a greater amount of disorganisation 
in a series of inter-related spontaneous actions. If 
for a single moment the blood sugar circulating 
through tho brains of Sir Jamos Jeans’s humans 
should cease to be oxidised, they would fall down 
unconscious and cease to be able to col loot gold or 
ice la it good logio to pick out a soriea of actions 
which imply an increase of organisation and there¬ 
fore a decrease of entropy, whilst neglecting simul¬ 
taneous interlocked actions in the same system 
whioh involve a greater increase of entropy, and 
then to announce as a mysterious result that the 
former actions ovodo the second law T Could one 
not mason in a similar manner that a crystal evades 
tho second law when wo watch a crystal growing 
in a supersaturated solution ? No doubt tho growth 
of the crystal involves per se an increase of organisa¬ 
tion, but this increase is purchased at the expense of 
a greater decrease of organisation in the in tor-related 
actions, as may very readily be demonstrated. Such 
examploe in morgamo Nature can be multiplied 
almost ad infinitum. 

I do not wish to assume the rdle of a dio-hard 
fidei defensor of the science of the nineteenth century, 
or to assert or even suggest that the present known 
principles of science suffice to offer an adequate 
description of the phenomena of life Indeed, in 
various publications I have striven to show that 
suoh an opinion or assertion would be quite un¬ 
just lfiod Novortlioloes, I would humbly suggost that 
eminent physicists must not ignore the known and 
relevant facts of biochemistry, and that a know¬ 
ledge of these facts may serve to remove a certain, 
amount of mystery from their minds 

F G Donnan. 

Sir William Ramsay Laboratories of 

Physical and Inorganic Chemistry. 

University College, 

London, W C 1 


Artificial Production of the Blue Fluorescence of 
Fluonte 

Cathodo-ltjminbscxnck, thermo luminescence and 
phosphorescence of fluonte show the well-known rare 
earth lines Theeo are, as a rulo, not conspicuous m 
the fluorescence exoited by filtered ultra-violet light, 
except in oertorn eases, especially when the concen¬ 
tration of the rare earths is high, as in yttrofluonte 
and yttrocento, but also in some ordinary fluorites, 
especially after suitable heat treatment 
Generally the fluorescence shows only three diffuse 
bands in the rod, green and blue-violet, differing also 
in their behaviour towards temperature. As has been 
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shown previously 1 , tho capacity to emit these bands, 
the well-known blue one moluded, can be destroyed 
by heating and regenerated by treatment with 
radium rays (mdio-photofluoreecenco). 

Systematic experiments with synthetic materials, 
kindly prepared for us by Miss E. Rons, have proved 
that the element responsible for tho blue band is a 
rare earth, most probably europium Pure CaF,, and 
CaF, with additions of one per ratlle Ce, Pr, Nd or Sm, 
do not show, after heating and exposure to nullum 
rays, tho blue band when examined visually with 
ultra-violet light; CaF, with Sm containing traces 
of Eu show it distinctly, with pure Eu very strongly, 
with (Jd weaker, with Tb, Dy, or Ho not perceptibly 
With one per mille Eu and suitable hoat treatment, 
we obtained preparations that fluoresce, after radium 
treatment, with purple light; prolongod ultra-violet 
illumination destroys the red band and tho prepara¬ 
tion then emits a beautiful bluci light, whicli, m 
intensity and colour, exactly matches tho fluorescence 
of tho best English fluorites Spectrograms of the 
fluorescence of such a natural fluorite (Weardalo) 
show, after sufficiently long exposure, amongst other 
lines, several coinciding with europium linos Also 
when the preparations are diluted to 0110-tenth per 
mille the one contaunng Eu gives tho greatest intensity 
of tho blue band 

A more detailed report will bo presented to tho 
Vienna Academy of Sciences in duo cuurse, when the 
influence of tho other rare earths and of their con¬ 
centration have been examined H Habkrundt 
Berta Kari-ik 
K Przibham 

Institut fur Radiumforsohung. 

Vienna 
Dec 0 

' H HabcrUndt and h Przll.ram. Mia In* Had -Fortch , No 818, 
Witn Bar. 11a, 148. 285. 1B38 


Interpretation of the Benedicks Effect 
According to Benedicks*, thormoelectnc forces 
should exut even in a homogeneous subetanoo, if 
only tho gradient ot temperature is asymmetrically 
distributed. For example, a potential difference 
should occur at tho ends of a homogeneous wire 
wlien both are kept at the same temperature, if a 
point in between is heated 111 such a way that the 
decrease of temperature takes place in a miitli 
shorter interval at one side compared with tho other 
The ordinary theory of conduction leads to effects 
which depend on the total temperature difference 
only and not on tho length of tho interval. Consider¬ 
able doubt* has been expressed, therefore, as to the 
reality of this Benedicks effect. By quite a simple 
macrosoopic consideration, however, its existence can 
be demonstrated and also its maximum magnitude 
in a limiting case con bo derived 
The conditions for the Benedicks effect must be 
such that tho assumptions of the ordinary theory 
of conductivity cease to be v alid Tho only possibility 
for this, so far as I can boo, consists in gradients of 
temperature so high that a considerable variation of 
temperature (compared with temperature itself) 
occurs in an interval short compared with the mean 
free path l of the electrons 
A general theory for this case seems to bo extremely 
difficult, but one may hope for simplification in the 
limiting case of a sharp jump of temperature (with 
a breadth small oompu-ed with 1). Even this offers 
still a rather complicated problem, as the distribution 
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function for the electrons near the discontinuity is 
influenced by the neighbourhood of the material 
with a different temperature and is not simply the 
distribution calculated m the ordinary way for a 
homogeneous material. (In tho oase of a contact 
of two different materials at the same temperature, 
it can be easily shown that the distribution is not 
disturbed, the ordinary theory remaining valid there¬ 
fore ) It is only if the ‘back diffusion’ of the electrons 
returning from the other side of the discontinuity 
can be noglooted, that conditions beoome more 
simple, as the distribution remains the ordinary one 
up to tho contact itself. 



•a 
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This can be arrived at in two ways. Either the 
dimensions of the contact are to be small compared 
with l (so that we have, say, a hole, as in the Knudsen 
effect), or an intermediate layor (for example, a 
potential bamor of some sort) is present, which 
reflects the greater part of the impinging electrons, 
transmitting a small fraction only Suoh a hole 
conforms to a degree to tho usual experimental 
conditions, as tho cross-seotion of the contact is kept 
as small as possible to obtain a high gradient of 
temperature. 

Consider, therefore, a ‘Bonodicks chain’ as in 
Fig. 1, with a sharp jump of temporature and a 
suitablo contact (holo or barrier) between the points 
li and C. Tho potential difference 90 botwoen tho 
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points A and D (kept at the same temperature, T,) 
consists then of two parts : 

9B ■=■ 9D |?‘ + 9 T jr* ” (9D-9T) |r|; (1) 

9x1 at the discontinuity and 99 of the slow gradient 
between 0 and D The equilibrium condition (if 
one neglects the ‘book diffusion’) consists then simply 
m the oquahty of the numbers of electrons trans¬ 
mitted from both sides of the discontinuity. As the 
number of incident electrons on a surface increases 
with temperature, a potential differenoe must be 
built up, which retains the surplus from the hotter 
side. (It is assumed that the distribution funotion 
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ia not changed appreciably by the apace charge, 
which, for good conductors, certainly is justified.) 

In order to calculate ?b, consider a chain as in 
Fig. 2 with two opposite jumps of temperature in 
two different materials This chain does not give 
rise to an mr As, with our assumption, simple 
differences of currents from both sides have to be 
considered at all contacts, one can remove inter¬ 
mediate links without disturbing the balanoe At 
this point it is essential to negleot the back diffusion, 
as, otherwise, the numbers of electrons outgoing 
from both ends of the link A-B will not be the same 
Furthermore, one has to assume that the number of 
electrons for unit surface, which are retained by a 
given potential difforenoe, does not depend appreciably 
either on temperature or on the nature of the metal. 
This condition is fulfilled, if the electrons are in a 
state of high degeneration, that is for all ordinary 
metals. 

If we transpose in tho above sense the ‘hole’ at B 
to the contact at A, and D to C, a symmetrical 
arrangement remains (one metal at 7\, tho other one 
at T„ and at both oontactu a sharp jump of tem¬ 
perature) and, therefore, noitlier chain (the transposed 
or the original one) oan give rise to any current 
If we substitute in tho original chain a slow 
transition of temperature ui solid material for the 
sharp discontinuities at B and D, there remains 
simply an ordinary thermocouple with a correspond¬ 
ing M M T Fiji. If wo write down this balanoe wo 
obtain the relation • 

0 = F,, n + (2) 

or with (1) 

IT it 

— -FYn «= 9.m T ‘ — <?m |r‘* ( 3 ) 

Now, tho x m v of a chain can always be written as 
tho difference of two functions characteristic for oach 
of the two constituents 

A.-fip;-'® Iv (4) 

and wo obtain, therefore, by comparison with (3), 
the general result. 

IT IT 

9B I j>! *= -F'ljtj ■ (#) 

that is, the potential of our special Benedicks chain 
is a magnitude which oan be described as an absolute 
thermoeleotno potential for a single material. It is, 
therefore, of the same order of magnitude os ordinary 
thermooleotno potentials 

It is to be noticed that the above result, though 
independent of any special model, is only valid for 
a suitable contact and a sharp discontinuity of 
temperature. It represents clearly the maximum 
effect possible. But as, according to our present 
picture, the free path oomes out rather large, 
especially for low temperatures, where it reaches 
maoroscopio dimensions, it should not be impossible 
to measure this effect. 

A more oomplete discussion, together with a kinetic 
derivation and a treatment of related subjects, will 
shortly appear in the reports of the Reunion Int de 
Chmue-Pkysique, Pans, 1933 (“Act. Soi. et Ind.", 
Pans, Hermann) and the Naehr. Qottt. Ah. Wuu 
Institut Henn PoincanS, Lothab Nobdhxuc. 
Paris. 

Nov. 12. 


Chemistry of Cheddar Cheese-making 

Sincs its introduction by Lloyd m 1895 in the 
south-western countioe of England, tho determination 
of the acidity of the whey exuding from the curd has 
been regularly used by choose-makers us a means of 
timing tho manufacturing operations Tho acidities 
are generally expressed as percentages of lactic aeid 
in the whey During tho later Htages of the process, 
it is found frequently that there is a fall in acidity in 
the whey, more ospooially after the salt lias been 
added No valid explanation has boen put forward 
for this fall in acidity, apart from tho obvious ones, 
namely, tliat the whey after salting is diluted with 
fat and salt, and the acidity might bo oxpected to 
fall 

Determination of lactio acid in tho wheys at 
various stages in the Cheddar cheese-making process 
have shown that there is a steady and continuous rise 
in the percentage present, even through the salting 
stage, despite tho fact that the titratuble acidity at 
thiM latter stage either falls or shows no appreciable 
rise The rise m lactio acid content is accompanied 
by a very marked rise m calcium content (already 
noted by Lloyd) and the lactic acid is carried out m 
the whey as calcium lactate which does not exert any 
appreciable buffer action at hydrogen ion concentra¬ 
tions intermediate between tho normal hydrogen ion 
concentration of wheys and the phenolphthalem end 
point 

Determination of the lactose content of whey has 
shown that thoro is a sharp fall in the peroontoge of 
lactose in the water of tho whoy liberated by the 
addition of salt at the Halting stage This is dun to a 
diffusion outwards of water from tho curd, and 
probably to a liberation of bound water from tho 
curd The addition of salt to curd at any of the earlier 
stages of the cheese-making process produces a similar 
sharp fall in tho lactose contont of tho whoy, calcu¬ 
lated on the basis of the water content, whereas tho 
whoy from the unsalted curd shows a steady fall in 
lactose content That rennet curd contains a con¬ 
siderable quantity of bound water is indicated by 
tho fact that the proportion of lactose to water in 
the whoy immediately after tho curd is cut is greater 
than the proportion in the original milk, indicating 
that about 2 por cent of tho water m milk is bound, 
that is, cheese ourd will contain a quantity of bound 
water equal to about four fiftlis of its casein content. 

An attempt to throw some light on the aotion of 
salt on cheese curd lias yielded interesting results. 
Sodium sulphato was added to milk to give a con¬ 
centration of 0-1 per oont 80, radicle The proportion 
of SO i to water m the whey showed a sbght fall until 
the salting stago was roaohod , after which there was 
a sharp nse of about 50 per oont, despite the foot 
already referred to above, that there is a dilution of 
the whey either by osmosis or by the liberation of 
bound water. No well-founded explanation is sub¬ 
mitted for this observation, but it is suggested that 
the curd may be acting as a membrane and that the 
nse in S0 4 content is a Dorman equilibrium offeet. 

These matters are receiving further attention at 
this Institute, 

F H. McDowacl. 

R M. Dolby. 

Dairy Research Institute (N Z.) 

Palmorston North, 

New Zealand 
Nov. 2. 



102 


NATURE 


January 20, 1934 


Condensation of Water in the Atmosphere 
In Nature of Dooombor 16, p 938, it is stated 
“A number of workere, notably Defant, Kflhler, 
Niederdorfor, claim to have shown that the volume 
of droplets in the atmosphere are most frequently 
integral multiples of some standard minimum size" 
The “law” claimed by Defant and KOhler is much 
more interesting than this statement implies. 

In 1905 Defant measured raindrops ; the smallest 
drops were less than 1 /40th of a milligram in weight, 
while tlie laigest wore more than 100 milligrams. 

Tho outstanding feature of the result whioh Defant 
claimed to have established was that the most 
frequent sizes (weights) of raindrops were in the ratio 
1 2*4 8 16, eto. Defant found two such series 
In the principal senes the unit was 0 115 mgm , and 
in tho secondary series it was 0 35 mgm or three 
times as heavy Thus the two sorios can be 
represented as lx, 2r, 4 x, Hr, eto and 3r, Or, 12x, 
24r, etc where x is 0 115 mgm This immediately 
suggeets three things 

(i) Primary drops tend to bo of the same size 
(u) Large drops tend to bo formed by coalescence 
of drops rather than by continuous growth. 

(m) Gravity is an effective operating agent in 
the formation of compound drops 
If one hod (i) and (u) alono, then drops would tend 
to be 1, 2, 3, 4, etc , times the primal drop ; that is, 
the integral multiple law would hold. The “law of 2” 
necessitates a sorting of tho drops by the action of 
gravity. Such a sorting by gravity is indeed in- 
escapablo ram does fall on places not themselves 
in cloud I remember mentioning this twenty five 
years ago in a lottor to tho late Prof. Poynting about 
hut note on tho rato ot fall of cloud drops in the first 
edition of tho volume on “Heat” in tho Text Books 
of Physics senes, and in later editions he referred to 
Defant’s work 

These measurements by Defant were made with 
raindrops Kohler, many years later, measured tho 
sizes of drops in fogs and clouds, and came to the 
conclusion that for these drops, also, the same 
“law of 2” held Those drops have a diameter 100 
times less than Defant's raindrops, and weights 
1,000,000 times less 1 . At that time I wroto . “Inde¬ 
pendent testimony—dare one hopo from Scotland— 
is required of the ‘law of 2’ before it can be included 
among tho established facts of meteorology”. It 
appears from tho article in Natube of December 16 
that not only does Scotland stand where it did, but 
that the testimony is not yet complete 

E. Gold. 

8 , Hurst Close. N.W II 
Dec 19. 

> Natuu, 111, 454, April SO, 10S7 

Measurements of Submarine Daylight 
In the course of the last nine years Poole and 
Atkins 1 have developed a very ingenious method for 
measuring the intensity of the daylight penetrating 
into the sea by means of alkali-metal photo-cells, 
using a delicate balance method for measuring the 
very weak photo-currents. The many vagaries of 
the photo-oells make measurements with this oon- 
tnvanoe rather difficult to any but trained experi¬ 
menters In order to find a simpler and less expensive 
method of measuring submarine daylight we have 
used tho novel ‘Sperrechieht* selenite photo-oells due 
to Dr B. Lange. As these cells give a photo-current 


several hundred times more intense than the most 
sensitive of the alkali oells, it is possible to use an 
ordinary pointer galvanometer, or some similar 
instrument, for the observations, while at the same 
time they are simpler and more easily manipulated 
by relatively untrained observers. 'Die instrument 
used for our measurements gave a deflection of one 
scale-unit for 3 70 x 10-' amperes and oould be read 
to within 0 1 scale-unit. Another advantage of the 
Lange cell is its broad maximum of sensibility 
between 4500 and 5500 A., that is, with its centre 
near the minimum of light-extinotion found by 
Knudsen for coastal water at 5100 A. The narrow 
region of maximum sensibility characteristic of the 
potassium oell is Bituated much nearer the violet 
end of the spoctrum 

We have been using the Lange oell, protected from 
the water by a thick disc of plate-glass, externally 
ruughonod, within a strong box of brass, into whioh 
a rubber-insulated cable holding two 0 75 mm. * copper 
wires for the photo-ourrent passes from below Read¬ 
ings taken, first when the instrument was being lowered 
into the sea, then repeated at the same depths while 
it was being raised to the surface, agreed closely inter at 
and showed characteristic variations in the trans¬ 
parency, apparently due to plankton or to detritus 
suspended in the water On a clear day in August 
the submarine daylight in the oentral Baltic Sea could 
be measured by this simple oontnvonco down to a 
depth of 50 mo tree. With the oell inverted, its 
sensitive surface facing downwards, the light scattered 
upwards oould be measured down to 25 motres. 

Two similar instruments combined with a register¬ 
ing galvanometer have for the last three months 
been used for rooording continuously the variations 
in submarine daylight in the Gullmar Fjord, here 
suspended from our observation pier, one m 16 
motres depth and the other oell one metre below 
tho surface. We behove the instrument will booome 
useful to oooanographera for making rapid surveys 
of the transparency of tho water at different depths 
and also for studying the relationship betweon the 
light-factor and the flowering of the phyto-plankton. 
A more detailod report w being published m 
Meddelonden frdn Qoteborga HOgsboioa Ocecmogrofiaka 
Institution 

Hans Pbttkbsson. 

SVANTB LaNDBKKO 

Bomfl Station. 

Nov. 


AMM. 14. 177: 1M6: U, 485, IMS, IS, 
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Structure of Collagen Fibres and die Point of Attack 
by Proteolytic Enzymes 

So mb recent work by Bergmann and his oolleagues 
has shown that the action of trypsin on gelatin gels 
is limited to the surface of the gel 1 and that the 
action on fresh oollagen fibres is limited to the out 
ends of the fibres', the enzymes having apparently 
no power to attack tho fibres from their sides. Some 
observations made here on the penetration of bacteria 
into putrefying hide suggest that the same general¬ 
isation can be applied to the bacterial proteases. 

It has been observed that the organisms penetrate 
the experimental pieces most readily from their out 
edges and from the inner or 'flesh' snrfaoe, penetration 
from the outer or hair surface being very slow. 
According to Kaye 1 , the reticular fibres of skm, which 
hold the oollagen fibres and fibre bundles togsthar. 
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are readily attacked by bacteria. Bacterial penetra¬ 
tion between the oollagen fibres can occur therefore 
through the hydrolysis of the reticular fibres 

A miorosoopical study of the penetration of 
bacteria suggests, however, that the sides of the 
oollagen fibres have considerable resistance to the 
aotion of the proteolytic enzymes of bacteria. It is 
well recognised that keratins are resistant to pro- 
teolytio enzymes and the resistance of the hides to 
penetration of baotena from the hair surface is 
doubtless due to the keratinous outer layers of the 
epidermis It was recently observed, in examining a 
consignment of hides from Kenya, that putrefaction 
commonly occurred along brand marks and outs on 
the flesh surface caused by bad flaying, even when 
the rest of the hide was free from any sign of taint. 
The putrefactive baotena evidently gamed access 
into the hides at the cut ends of the fibres on the 
flesh side and through tho epidermis whore it had 
boon thinned and changed in character aa in the 
regeneration that follows after burning, that is, m 
the condition found in a brand mark The fact that 
tho brand marks had been denuded of their protecting 
hair may also play some part m tho greater tendency 
of these parts to putrefy—more organisms having 
possibly been deposited on thorn during tho curing 
process. These hides were a consignment cured under 
experimental conditions through the co-operation of 
the Government of Kenya and the Imperial Institute, 
by the courtesy of which we were able to examine them 
The suggestion that proteolytic enzymes can attack 
collagen fibres with ease at their out ends, but only 
with difficulty at their sides, is m accord with the 
molecular structure of oollagen fibres recently sug¬ 
gested by one of us*. It is also in accord with the 
demonstration made by Marriott * that the shearing 
strain of the cutting tool alters the character of the 
oollagen, making it take on the properties of gelatm 
This change can now bo interpreted as due to a 
change m molecular structure rather than chemical 
nature. 

D Jordan Lloyd. 

M E. Robertson 

British Leather Manufacturers' Research Association, 
20, 8t. Thomas St , 

London, S E 1 
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Mr. H. R. A. Mallock, f.w. 

Thk obituary notioe of the late Mr. Mallock m 
Nature of January 0 refers to his experiments 
on the trajectories and extreme range of nflo 
bullets. It was in 1896 that I began an associa¬ 
tion with Mr. Amulph Mallock which oontinued 
actively until his health failod a few years ago. lie 
was always interested in nfle matters as well as m 
big guns, and first came to me at the suggestion of 
the late Sir Henry Halford, whom he knew through 
Mr W E. Metford, to consult me as to an optical 
nfle sight whioh he had devised. Together we made 
at various times many experiments, such as one on 
tho rate of increase of the velocity of a bullet when 
fired ; a ballistic pendulum was used and the barrel 
was out down by stages. In connexion with question* 
of air resistance, he also oarried out trials with 
bullets having a velocity as high as 4,000 ft. per sec., 


using for this purpose a special oordite and a bullet 
of spherical shape 

Tho notioe m Nature mentions Mallock’s work 
in ascertaining tho extreme range reached by nfle 
bullets, about which no great oertainty existed, 
by a new *and successful method It was in 1910 
and 1911 that, by tho kindness of Sir Andrew Noble, 
we were enabled to fire into the water parallel to a 
long stretch of shore on Loch Fyno, Mallock with 
other observers taking up positions approximately 
opposite tho point at which the bullets fell into the 
water when fired with increasing angles of elevation. 
It had been thought that in calm conditions—for 
calm was in any case essential—the splash made by 
the bullet would be visible, but beyond 2,000 yards 
it could not be seen However, tho ‘plop’ of the bullet 
as it struck the water could bo heard, and it was 
found by all who assisted that its direction could 
be located with unexpected accuracy and plotted 
m relation to the opposite shore half a mile away. 
In this way groups of shots were mapped. Shooting 
was done on five days in the very early mornings, 
and the 0 303 in. nfle was fired with different loads, 
and also tho 0 280 rifle, up to extreme range. It 
was found that with the present pattern of 0 303 
Servioo cartridgo (Mark VII), then newly adopted, 
the extreme range was 3,400-3,600 yards, the height 
reached by tho bullet being about 3,600 ft. and the 
time of flight about 28 seconds. Tho anglo giving 
the maximum range was a little more than 30", firing 
with angles of 36° and 40° showed tho shortening 
of the range. The method of firing into water for 
long range trials has since come into use in Great 
Britain and elsewhere. 

Mallock, in the years before his marriage, habit¬ 
ually worked through the night at his laboratory in 
Victoria Street, to avoid interruption. There were 
a surprising number of directions in which ho applied 
his great knowledge, which was always at the servioo 
of others. It may bo worth noting that he always 
firmly boliovod the helicopter to offer tho final solution 
of tho problem of safo and practical flying. He had 
great musical gifts, and an amazing memory, which 
made his conversation full of interest. 

COTTKSLOK. 

Swan bourne, 

Blotchley, 

Bucks 
Jan. 6. 


Leonids Observations from an Aeroplane 
The weather conditions in November 1933 being 
unfavourable, it was deoidod by the United Czeoho- 
Slovak Observatories, (National Observatory, Uni¬ 
versity Observatory, Stefamk Observatory) to use an 
aeroplane for observations of the Leonids 

Opportunity was given by the Czechoslovak 
Government and the Public Airlines Company to 
provide a throe-engined Fokker for meteor observa¬ 
tions. According to C. C. Wylie, m Popular 
Astronomy, 41, p, 170, the maximum was to be 
expected m the night of November 16-17. On this 
date the night was thoroughly cloudy and all pre¬ 
parations for tho flight being made, the Fokker left 
the airport of Prague at 1» 30* (MJ5.T.). There 
were three observers : Dr. E. Buohar, Dr. V. Gath, 
Dr. H. Slouka, one assistant, Mr. BUUia, the pilot 
and the radio-operator. The first observations won 
made at a height of 1000 m. but growing clouds and 
mist foroed the pilot to asoead to 3000 m. The view 
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of the observers was somewhat limited by the wings; 
Dr. Guth, who was at tho rear window of the aero¬ 
plane, had the best view The windows were open 
and the fields of view were estimated in square degrees 
The following observations were made 


Ohunrr 


Nov 17 Tima 1 SO 2 30 (M K T ) 
Weld of ilea No of 




Contrary to expectation, this year’s Leonids were 
decidedly few, or tho maximum was shifted a few 
hours or days and was not observed because of bad 
weather 

The usefulness of aeroplanes for meteor observa¬ 
tions was proved beyond a doubt, and preparations 
are being mado for tho modification of an aoroplano 
so that the observers will have an unlimited field of 
view Hubert SrouKA. 

Astronomieky Ustuv, 

Karlovy University, 

Praguo 
Doc 23 


External Leaf-Characters of the Cncket-Bat and 
other Willows 

IN a rocont papor, Dr J Burtt Davy gives photo¬ 
graphs showing tho size and spacing of ‘surfaco dots’ 
on the upper sido of tho leaves of Halix alba L, 
S. frugilie L and X S. i nrtdtt var rleyenese' It has 
boon suggested that thoso surface dots, which occur 
in willow leaves generally, may be of diagnostic value 
m determining tho true orioket-bat willow, 8 alba 
var casrulea, Smith j and an investigation of this 
feature has accordingly boon undertaken. 

The ‘surface dots’ represent stomata, which m 
willow occur on the upper os well os on the lower 
surfaco of tho loaves , and it must be fully recognised 
that the evidence of many independent workers 
indicates that there is no diagnostic value in the 
size of stomata, or in their number per unit area of 
the leaf*. Such, in general, after an examination of a 
large number of leaves, is my own conclusion with 
regard to tho various species of willow 

It w, however, possible that if completely compar¬ 
able mature material of different species and vonotios, 
grown under exactly similar conditions of soil, water- 
supply and exposure to light and air, could bo usod, 
rough estimates of stomatal frequency might bo 
made with the aid of a good lens, which might be of 
some help in diagnosis From an examination of such 
comparable material, 8 alba, for example, was found 
to have roughly twice as many surface dots as 8 
fragtlve Actual counts of the number of stomata per 
square millimetre were made by removing tho 
epidermis from leaves by means of a weak maoerating 
agent, and examining microscopically The counts 
were most probably oomparable, for the material was 
treated m the same way in the different oases, and 
was in the same condition before treatment; they 
gave an avorage of 114 per sq. mm. for S. alba, and 
of ISO for S. fragihe It must not be concluded, how¬ 
ever. that 114 and 00 represent the actual number of 
stomata per sq. mm whan the epidermis was in 
position on the leaf; for the area of a detached portion 
of epidermis is not neoessa n ly the same as when held 
in position by the underlying leaf-tissues ; epidermis 
may shrink or stretch when removed, according to 
the condition of the underlying tissues 


Unfortunatoly, surfaoe dote did not provide a 
diagnostic difference between S alba and var 
casrulea m the oomparable material examined, for 
tho number was approximately the same in the two 
cases (113 per «q mm in var cat-idea). Dr. 
Burtt Davy notos that Dr. Floderus, of Stockholm, 
is unable to recognise var casrulea as distinct from 
S alba *, it was certainly not decisively differentiated 
by the frequency of the stomata in the leaves for 
which counts were mode Further, it must bo noted 
that surfaoe dots do not provide u reliable means of 
distinguishing x S vtndxe var eleyeruw from S. alba 
m tho field 

Montion may also be made of tho hairiness of the 
surfaces of old leaves of S, alba and var. casrulea. It 
is frequently stated that such loavos of var casrulea 
are glabrous on the lower side, and that they are 
thereby distinguishable from those of 8 alba They 
were, however, found not to be consistently glabrous , 
var casrulea is thus not certainly distinct from 8. alba 
in this character also, for, like the spacing of 
stomata, hairiness is a surface feature varying with 
external conditions 

Those notos are contributed by way of warning 
field-workors on tho bat-willow problem that external 
loaf-charoctors do not provide consistent and reliablo 
diagnostic data unless used with extreme discretion. 

II Bancroft. 

Imperial Forestry Institute, 

University of Oxford 
Doc 20 
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The Term ‘Mesolithic’ 

I hope I may bo allowed to call myself an arohno- 
logist, although a very humble one, yot I find myself 
in complete disagreement with my friend Mr Reid 
Moir m Nature of Decomber 30, p 1006. After 
C. J. Thomsen 1 had in 1836 revived tho idea of 
Lucretius* and dividod tho past history of man into 
the throe ages of stone, bronze and iron, there was 
ono stono ago, but when the discoveries of Bouoher 
da Perthes had been recognised by English savants, 
Sir John Evans' in 1809 pointed out that this age 
must be divided into two, that in which the fauna 
was extinct and that in which it was recent. Later 
on. Sir John Lubbock* suggested that these two 
periods should be termed respectively the pukeolithio 
and neolithio ages. It was soon noted, however, 
that these ages did not pass into one another, but 
that betweon them there was a great gulf fixed, and 
this became known as the great hiatus 

About the same time an opportunity occurred to 
bridge this gulf, for m 1860 Profs. Steenstrup, Foroh- 
hammer and Worsae were appointed a oommittee to 
investigate the shell-mounds that had reoently been 
discovered on the shores of Jutland*. These savants 
differed as to where this oulture was to be placed, 
for, whereas Worsae suggested that these remains 
should be relogated to a late phase of the Old Stone 
Age, Steenstrup allotted them to the true Neolithio 
Age To effect a compromise, Lubbock suggested 
that these remains should be r efer red to an early 
Neolithio period', in which they remained for many 
years. 

By degrees other industries were found which 
could neither be plaoed m the Old Stone Age or the 
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New. and matter* came to a head with the discovery 
of the deposit m tho cave of Mas d’Axil, first explored 
by Piotte m 1887’, and continued for several yoon*. 
The study of these implements led him m 180S to 
suggest that them was a transitional period between 
the Paleolithic and the Neolithic Ages 1 He liad, 
however, been anticipated in this, for on Maroh 8, 
1802, Mr John Allen Brown rood a paper before the 
Anthropological Institute, postulating the existence 
of a Mesolithic Age* 

Tho paper by Piette, the remains from the cave 
of Mas d’Azil, the microlithic industry found by 
E Vielle in 1870 in the park of the Chateau of Fdre 
near FAre-en-Tardonois 1 *, and tho early culture found 
in 1003 by Sarauw at Maglemose", persuaded tho 
archaeologists of France to insert a transitional phase 
betwoon the Old and the New Stone Ages. This was 
clearly set out by Ddchelctto m 10O8 1 *, though in 
deferenoe to the views of the Danish archaeologists he 
excluded from this phase the culture of the shell- 
mounda, which he left standing alone in an early 
Neohthio Age This treatment was followed by 
Kolias 11 in 1011 and 1024, and by Burkitt 14 in 1021, 
but in the latter yoar Macalliter'‘ boldly included the 
shell mound culture in a period that he called 
Mesolithic 

Tho advantages of this new arrangement seem 
obvious Paleolithic remains are found associated 
with an extinct fauna and glacial or interglacial 
environments True Neolithic remains are associated 
with agriculture, domesticated animals, pottery and 
ground or polished implements Them are, however, 
cultures that ha\o neither kind of assoi i at ion and 
he for the most part between the two others in time 
Wliat mom natural than to treat them as a series 
apart and call them Mesolithic T 

At first some writers, notably Gordon Child© 11 , 
feeling that these cultures were really rather an 
appendix to tlie Paleolithic Age than an entirely 
new phase, usod for them the torm Epipaleolithic. a 
name first introduced by Obermaier m a slightly 
different connotation It is undoubtedly more logical, 
but Mesolithic lias the advantage of being shorter 
and so hHS won the day At last, after a struggle of 
nearly forty yearn a Mesohthio Ago has been adopt oil 
by all archaeologists except Mr Reid Moir 

The Museum, Harold J E Pkakk 

Newbury 
Jon 1 


Influence of Pressure on the Spontaneous Inflamma¬ 
tion of Hydrocarbons 

Nearly a year ago we investigated tho conditions 
of spontaneous inflammation in mixtures of pentane 
and oxygen at pressures from 5 cm to 140 cm by 
admitting the gases into an evacuated metal vossel. 
Wo were not satisfied with the data obtained, since 
the experimental points showed considerable scatter¬ 
ing, and tho work was therefore not published 

The curves obtained by us for the mixture 
0,11,, + 80, m an iron bomb and in a bomb the 
inner surface of which was covered with gold (Fig 1) 
have sharp kinks in the region of 00 cm Wo were, 
therefore, able to draw the oonolusion that there 
are two different ways in which the oxidation may 
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Fiq 1 Preewro-temper* turn curve, for .pontaneou. Inflammation of 
the mixture C.H., + 80, In (1) Iron veaael., (2) glided smell 

proceed, each of which prevails in a definite region 
of pressure. 

Townend and Mandlokar 1 have recently investi¬ 
gated tho inflammation of butane-air mixtures and 
have found that tlio curves have distinct breaks m 
the pressure region betwoon 1] and 3 atmospheres. 
They explain this fact on Bone’s hydroxylation 
theory . 


H CH. -• R CH.OH - R CHO - B COOH - etc 

1 I_ _ l 

BH + CO + H, BlT + CO R Oil + CO 


At high pressures, ignition probably arises as the 
result of the rapid oxidation of an aldehyde or other 
intermediate oxygenated product which may occur 
at temperatures of about 300° C.; at low pressures, 
conditions are mere favourable to the thermal 
decomposition of these bodies into hydrogen, carbon 




monoxide, methane, eto , the ignition of which does 
not oocur until much higher temperatures have 
been attained. 

This hypothesis finds support in work earned out 
at the Leningrad Institute of Chemical Physios 
Thus Kovalsky* has found that at low pressures the 
oxidation of methane is accompanied by tho forma¬ 
tion of carbon monoxide in large quantities Sadovm- 
kov* has recently shown that at low pressures, during 
the inflammation of ethane-oxygen mixtures, carbon 
monoxide accumulates and then explodes. 

From our own experimental results, wo are able 
to apply the above hypothesis, used for butane 
mixtures, to pentane mixtures. The existence of a 
sudden lowering of the inflammation temperature 
at any critical pressure may therefore be considered 
to be quite general for the inflammation of complex 
hydrocarbons 

It is possiblo tliat this fact is closely connected 
with the increasod probability of knock with increase 
of compression ratio in internal combustion engines 
M Neumann. 

Institute of Chemical Physics, V Estrovich 
Pnjutskaja 1, 

Leningrad 21 
Oct 27 


1 Townmd and Matndlelcar. I’ror Hoy Soe , A, 141, 4B4 , 1031 
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whore : s — dielectric constant of solvent, as P «"■ 
total polarisation of mtrobensene at infinite dilution, 
on Pa +0 — atom + orientation polarisation, ao P* -* 
electron polarisation, and |a =» apparent elec trio 
moment calculated from the Debye equation neglect¬ 
ing the unknown atom polarisation. The error of 
measurement of the polarisations is probably ±0*5 
co. 

If as P, for all these solvents is plotted against c, 
a reasonably straight line is obtained, tho polarisation 
of the solute falling with increasing dielectric constant 
of the solvent. It is to be notioed that the table 
contains a polar solvent, chloroform Non-polar 
solvents have dielectno constants between 1 8 and 
2-6 approximately, and possibly polar solvents of 
higher dielectno constants may prove as serviceable 
for the measurement of apparent dipole moment 
as non-polar ones. The right conditions for the 
accurate determination of the dipole moment of a 
molecule m solution has yet to be found In the past 
tho Debye equation deduced for a gas has been 
slavishly applied It may not be valid for a solution. 

A more detailed account of this work will be 
published later 

II. O. Jenkins. 

Dyson Perrins Laboratory, 

South Parka Hoad, 

Oxford 
Dec 8 


Raman Spectrum of Heavy Water 

The Raman spectrum of 80 per cent heavy water 
obtained with a sample suppliod by Prof H 8 
Taylor of Princeton, when compared with the 
spectrum of the 18 per rent material previously re¬ 
ported 1 , shows that tho water molecule with two 
atoms of hcav y hydrogen gives a Raman band with 
a frequency difference of 2817, while the molecule 
with one atom of heavy and ono of light hydrogen gi\ es 
two bondH. ono of frequency difference of 2023, the 
other of 3600 Ordinary water gives a band with 
frequency difference 3446 A single photograph of a 
sample of given concentration does not bring out this 
shift as the bonds overlap ; but by superposing tho 
two photographs taken with different concentrations, 
tho shift m tho centre of gravity of the bands comes 
out in a v ery striking manner 

Preparations have now been made for photo¬ 
graphing the Bpectrum of tho vapour, in which case 
we shall doubtless find double lines in place of the 
superposed and slightly shifted bands 
Johns Hopkins University, R. W Wood 

Baltimore 
Jan 2 
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Molecular Polarisations of Nitrobenzene in Various 
Solvents at 35° C. 

A study of the dielectric constants, densities and 
refractivities of dilute solutions of nitrobenzene in 
various soh ents at 26 s C has been made m these 
laboratories with the following results : 

Solvent • ao Pi ooPa+0 H 


octo-Hexur 

DekaUn 

Carbon UtndikuMc 



K Pi -3SSec 




Integral Right-angled Triangles 

In Nature of September 9 anil October 14 integral 
right-angled triangles have been discussed It is of 
interest to note that in tho general solution 

2fo. /'-o'. P+g\ 

if we make / and g consecutive terms of the series 
1, 2, 6, 12, 2B, 70 . 
where £’* = 2 U«-i + U„_b 

we get triangles whose sides about the right angle 
diffor by unity 

The first five triangles are 

4 3 6 

20 21 29 

120 119 109 

690 097 986 

4000 4069 6741 

Tho first ono is used extensively by surveyors and 
others when constructing a right angle either on the 
ground or on a plan. The second, however, is a better 
‘conditioned’ triangle and would be used if it were 
more generally known 

The law of formation of the senes given above is 
the same as the law for forming successive con¬ 
verger! ts of y/2 from the continued fraotion. 

Successive approximations to \/2 can be obtained 
by dividing the hypotenuse by the mean of the other 
two sides of the triangles given here. If we take the 
fifth tnangle and divide 6741 by 4069 6, we got y/2 
correct to one part m a hundred million. 

F. 8 Riohabds. 

Survey of Egypt, 

Giza (Mudina), 

Egypt. 

Nov. 19, 
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The Capa an Industry. A preliminary reconsideration 
of the Capstan phase of the Stone Age in North Africa 
is put forward by M. R Vaufrey in L'Anthropologte, 
43, Nos. 5-0 m the light of the results of investigations 
in the shell-heaps of southern Tunisia m 1031-32 
The evidenoe then collected gives an entirely different 
view of the Capstan industry from that generally 
accepted, according to which the Capstan is regarded 
as the ancestor of the Upper Palieolithio and the 
Mesolithic of Europe, and an upper and lower Capstan 
are distinguished, microhths being rare in the latter, 
the older culture. These investigations, which have 
been conducted m accordance with a more stringent 
method than that employed by previous invest igators, 
show that the conception of an ancient Capstan 
composed almost exclusively of large implements is 
entirely due to an incomplete view of the evidence. 
More exacting methods of investigation show that 
the microlith is abundant m this early stage, and is 
already highly developed The Capstan, it appears, is 
essentially one, but is divisible into throo chrono¬ 
logical stages—a homogeneous body m which the 
microlith forms the binding material The three 
stages are typical Capsian in which points, burins 
and scrapers occur with a typical miorolithio in¬ 
dustry , (2) interogetulian neolithic or upper Capsian, 
in which the bunn becomes exceptional, though 
scrajMirs arc more or less numerous, while among 
the microliths, triangles and scalene points pre¬ 
dominate, but true geometrical forms are rani, 
geometrical forms, howevor, characterising a divor 
gent dovelopmont m Algeria 5 (3) noohthio of 

Capsian tradition, in which shell heaps are rare, the 
characteristic Capstan implement, the point d dot 
rabattu disappears, and ovidonoe of Saharan influence 
appears Typologically the Capstan is late Palaeo¬ 
lithic or Mesolithic, and does not belong to geo¬ 
logically ancient doposits. Hence it could not be the 
ancestor of Aurignacian, nor does it lend support to 
the African origin of Homo sapient 

Mays Archaeology in South-West Guatemala In 1932 
Mr and Mrs S. K. Lothrop made a reconnaissance of 
some thirty sites containing ancient remains and 
excavated tho ruins of Chukumuk and Chuitmamit 
on the shores of Lake Atitlan in south-west Guate¬ 
mala, a region archseologically almost unknown. In 
a report on the excavations (“Atitlan” Pub No. 
444, Carnegie Institution, Washington) it is stated 
that the remains may be classified into several 
stylistio and chronologioal categories, and oxhibit 
both strongly developed local characteristics and 
connexion with other areas Thus the most ancient 
types of pottery embrace non-Mayan elements whioh 
may have oome from south and oast; but it is 
premature to deoide whether it represents a transi¬ 
tional pre-Mayan population or a primitive Maya. 
The seoond pottery period shows connexion with 
'early* Mexican culture as represented by Ticoman. 
It is related to late phases of Maya Old Empire as 
exemplified m Peten, western Salvador and western 
Honduras. At the same tune it preserves non- 
Mayan elements of the previous schools. The last 
pottery period is typified by styles found at other 
highland sites such as Utatlan. As a whole, it has, 
little resemblance to finds m other regions It is 
believed to cover the period of the political ascendancy 
of the histone highland tribes and endod with the 


Spanish oonquust. Architectural features do not 
acoord with those of other Maya remains. Burned 
residences are of two kinds, which, it is believed, are 
of different epochs. As a whole, tho remains indicate 
the early period in which the inhabitants drew 
inspiration from western Salvador and to a lees 
extent from Control Mexioo At a later period they 
were m contact with the Maya Old Empire, and m 
the contunes before the conquest developed a culture 
of strongly local type. 

Di-iodothyronine in Myxoedema Although dried thy¬ 
roid gland is physiologically active by mouth, the 
pure active principle, thyroxine, only exerts a com¬ 
parable effect when given by injection it is generally 
supposed that this is duo to failure of absorption 
from tho gut, since thyroxmo m very insoluble In 
tho digestion in the intestine of the lodothyreoglobulm 
of the gland, a peptide of thyroxmo is set free 
which is much more soluble than thyroxine itself, 
and so is readily absorbed The synthotie production 
of such a uolublo peptide, however, lias not been 
successful A derivative of thyroxmo which exerts 
a significant amount of thyroid-like activity is 
3. 6 -di-iodotliyronmo, which has tho same structural 
skeleton as thyroxine but contains only two iodine 
atoms. G add urn found that its activity was 1/15-1/40 
that of tliyroxmo according to the mothod of tost 
employed It is, howover, more soluble than the 
latter, and this difference betwoon tho two compounds 
is still more marked in the case of their salts both 
with adds and alkalis Tho clinical value of tho 
diHodiuin salt in myxiedoma has recently been in¬ 
vestigated by A B Anderson, C. R Haring ton and 
D. Murray Lyon ( Lancet , 1081, Nov 11, 1933) Daily 
doses of 50 mgm of tho di-iodo thyronine in water 
wore given by mouth to six cases, and in each the 
basal metabolic rata was raised to, or nearly to, 
the normal level, the pulso rate was quickened and 
tho weight was reduced when the patient was initially 
overweight. No toxic symptoms were observed with 
continued administration over ponods of two to 
three weeks . on withdrawal of the drug, the meta¬ 
bolic and pulso rates foil and tho weight rose again. 
The magnitude of the effects produced was similar 
to what might be anticipated from the daily injection 
of 1 mgm. of thyroxine Since di-iodothyronme con 
bo prepared in tho pure condition and moreover 
appears to exert its physiological activity with a 
remarkable degree of constancy, it may prove to be 
a valuable substitute for thyroid gland in all case* 
in whioh administration of the latter is indicated. 

Structure of Larvc of Hispine Beetles. An interesting 
case m which a study of the larval morphology has 
made it possible to correct the systematic position of 
tho adult insect is offered by a recent paper of 8 Maulik 
(Proc Zool Soc London, 1933, part 3). The beetle 
Platyauchenta latmUex, Cast, has boon referred to the 
subfamily Cassidlnte, but its larva lacks the prolonga¬ 
tions at the ond of the body which are used for 
carrying on the back of a mass of excreta, and 
constitute a character peculiar to larvas of the sub¬ 
family Cassidime, On the other hand, the structure 
of the partially fused eighth and ninth segments of 
the abdomen is such as is often observed amongst 
larvas of Hispinas. Other larval and adult characters 
of PlatyaucKenia are discussed at length and it la 
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oonoludod that thn genus should bo removed to 
Hispine At the name time the larva shown some 
modifications in the position of spiracles not previously 
recorded amongst Hispine, whilo its head, though that 
of a true minor, shows a structure different from any 
so far otMrrved in other loaf-mining larvae 

Entry of Water into the Germinating Seed A study of 
tho brief communication on this subject by Alexander 
Nelson and Jas C Maosween (Trans and Proc Bot 
Soe Kd\n , 31, Part 2) will dispel certain popular 
illusions The least study of the broad bean would 
show that tho micropyle is far from being a hole 
jiemuttmg access of water to the interior of the seed, 
and careful measurements with beans floating m u 
‘lifebelt’ of paraffin wax show that intake of water is 
about the same whether tho half immersed includes 
the mieropylo or not Reasons are given for con¬ 
cluding that two factors arc at work in facilitating 
water entrance (1) the hydration of the colloids of 
the testa, (2) an osmotic action thiough the semi- 
penneable coat duo to the release of carbohydrates 
in the inner lining of tho tostu Emphasis is laid in 
this paper upon the great variation in tho behaviour 
of individual seeds 

Growth of Evergeens Accenting to the Science Ser¬ 
vice, Washington, DC, Prof Ansel F Hemenway, 
of the University ot Arizona, has recorded evidence 
conoeming the growth of the great evergreen trees 
of the Pacilic north-west Prof Hommway points 
out that the cambium, and also certain elongated 
cells, tho function of which is considcnsl by botanists 
to be the transportation of dissolved loot! substances, 
appear to bo in active condition fiom eaily autumn 
until tho < otnmencement of the summer drought of 
this region In othi r woids, that those spocics con¬ 
tinue their growth throughout tho winter Similar 
structures in deciduous or brood leaved species in tho 
same legion, and also in conifers and broud-leavod 
trees in Kentucky, do not appear to be functioning 
in Hjiecimens collected during the winter The 
Oregon broud-leavod trees also appear to have a 
period of little or no growth during tho midsummer 
drought of the region It is thus upjiaivnt that there 
are two long jioikhIh in the year during which tho 
broad leaved tieos do not grow , whereas the ever¬ 
greens are able to grow continuously thiough nine 
or ton months of tho mild, moist autumn, winter 
and spring The author liohls tliat tho brood leaved 
species have lost the race for supremacy in the north¬ 
west coast region For this reason the forest of this 
region now consists almost entirely of Douglas spruce, 
grand hr. coast cedar and yellow pine 

Geographical Distribution of Tea Cultivation Toa 
cultivation has a peculiar geographical distribution, 
for apart from rocent plantings m Africa and Russian 
Georgia, commercial tea-growing w pnu tit ally limited 
to tho south-oast of Asia and the adjoining islands, 
none lieing as yet carried on m America or South 
Europe The reasons for this have been recently 
discussed by H H Mann (J Exp Agrie , 1, 245) 
The centre from which the plant originated, coupled 
with the availability of choap hand labour, have 
naturally played an important part in tho distribution 
of tho crop as a commercial proposition, but despite 
these factors, the areas in which tea is grown are 
curiously limited. In certain directions thn plant is 
very tolerant of variations ui soil or climate, for it is 
found in comparatively temperate regions where 
frost is common and also m the neighbourhood of the 


equator In other respects, however, the crop are 
precise in its demands, certain conditions of soil and 
climate being essential for vigorous growth. Although 
most of the important tea estates lie on alluvial soils, 
the crop can be grown successfully on varied types 
provided certain physical and chemical conditions are 
satisfied In the first place, tho soil must be deep and 
well drained, with a porous lower layer into which 
the roots of the plant can easily penetrate, and 
secondly, an acid reaction is essential, commercial 
success being unlikely if the pH is higher than 0 0 
As regards manurtal requirements the position is less 
clear Abundant available nitrogen is known to be 
important, but excessive quantities, particularly if 
not accompanied by adequate dressings of phosphoric 
acid and potash, prove harmful Recent work has, 
further, shown that other nutrients such as sulphur 
may sometimos be impoitant, the diseased condition 
known as ‘tea yellows’ being attributed to a deficiency 
of this oloment 

Long Beach Earthquake of March 20, 1933. Tho 
Californian earthquake of March 10, known as the 
Long Beach oarthquake, is the subject of a valuable 
preliminary report by Mr H O Wood (Bull Amer. 
Sn» Soe , 23, 43-50 , 1933) Notwithstanding the 
great amount uf damage caused m Long Beach and 
other towns, tho shook does not belong to the class 
of great I'arthquakos, but was rather a fairly strong 
local shock originating near a thickly populated 
region From tho records obtained at seven stations 
in southern California, tho epicentre was found to bo 
in about lat 33° 34 5' N , long 117° 59' W . or 31 
mill's south-west of Newport Reach and m the 
general course of the Inglewood fault continued 
towards the south onst Tim shock was felt in the 
ton southern counties of California and in a few 
places beyond, but senous domago to badly con¬ 
structed houses was confined to an area of about 
450 square miles, and was greatest in and near 
Compton and Long Beach No fault displacement 
was found at the surface The earthquake was 
followed by many after-shocks, some thousands being 
recorded by seismographs, but none of them com¬ 
parable in Hlrength with tho principal shock, though a 
few increased the damage in buildings already injured 

Acoustic Absorption In two recent jmjsirs (Rend R. 
1st Lombardo Set Let, Parts 11-15, 1933), Dr D 
Faggiam discusses the question of acoustic absorption 
by porous materials Previous thoorios which have 
been propounded lead to consequences which are 
not in agreement with the phenomena observed 
Tho now theory advanced by Faggiam is based on a 
consideration of thn conditions of resonance of tho 
very small channels into which the porous absorbing 
strata may be rrgurded as subdivided, and on tho 
hypothesis that, in such conditions, the coefficient 
of absorption haH, within suitable limits, a single 
value Application of those conceptions to the ideal 
case of a numlier of parallel channels of uniform 
radius and length leads to two conclusions which are 
in accord with certain of the empirical laws, Actually, 
in absorbent materials it may bo assumed that tho 
values for the lengths of the different channels are 
not constant, but are distributed about a certain 
most probable value When such variation is token 
into account, there emerge further conclusions, all 
of which receive confirmation from the experi¬ 
mental data obtained by various observers with the 
most diverse porous materials. 
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Infr*-Red Emotion from Heated Metals. C. Hunt baa 
recently published some observations on the emission 
if infra-red radiation by surfaces of copper and mokol 
Proc. Roy Soc., A, Nov.). The temperatures used 
rare 700°-850° C for copper and 850° and 1,000° C 
for nickel, and the wave-length ranges lay between 
Ip and 8 Bp. In the near infra-red region of the 
spectrum, the emissive properties change from 
optical’ type to those characteristic of the electrical 
properties of the metal, and this change appears in 
the results of the present investigation The experi- 
nental method adopted was to oompare the radiation 
from the metal surface with the black-body radiation 
from a wedge-shaped cavity in the metal The 
•mitter was mounted in a vacuum chamber and 
heated by an internal tungsten spiral. The surface 
and the cavity were focused alternately on the slit 
af a rock-salt spectrometer, and the intensities com- 
pared by a thermopile and Paschen galvanometer 
4 rotating sector cut down the black radiation to a 
convenient value for comparison The surface was 
[imparl’d by grinding with emery paper and polishing 
with chamois leather, the motel was reduced with 
hydrogen to reinovo oxide films, and the values of 
the omisHivity remained stable, in the case of Copper, 
over weeks of woik The experiments, taken m 
conjunction with the reflectivity measurements of 
Hagen and Rubens, made at room temperature, show 
that while the emissivity at short wavo-Iengtlw is 
not much affected by temperature, the emissivity at 
the longer wave lengths increases considerably with 
temperature as required by the classical electro¬ 
magnetic theory The results have been compared 
with the theory of Kronig, who attempted to calculate 
with appropriate simplifying assumptions the motion 
ot electrons in the periodic field of a metal lattice. 
Tlie Kronig theory agrees less well with the experi¬ 
mental results in this region than does the classical 
theory of Dniilc, and the author shows that no 
simple modification of Kronig’H theory is likely 
to explain the observed temperature variation of 
emissivity 

Oscillations in an Ionised Gas It has been known for 
some time that oscillations may oxist in a mass of 
ionised gas, R W Revons lias recently described 
experiments in which stationary waves weie set up 
in a bulb containing a hot cathode arc in mercury 
vapour (Phys. Rev , Nov. 15) In a 9 cm spherical 
bulb the strongest oscillation was just within the 
upper audible range, and a long tram of harmonics 
could be detected The oscillations are apparently 
due to tho vibrations of the glow as a whole com¬ 
parably to those of the air in a Helmholtz reson¬ 
ator Over wide ranges of the arc current the 
frequency would remain constant and then at a certain 
value of the current the frequency would drop or 
increase suddenly duo to a change to a different 
mode of vibration. The ’temperature’ of the eloc- 
tron velocity distribution increases greatly when 
tho glow begins to osoillate. A positively charged 
probe moved across the discharge showed maxima 
and minima in tho collected electron ourrent, 
indicating the presence of stationary waves 
Tho fundamental frequency agreed with that cal- 
(ulatod from a formula of J. J. Thomson giving 
the velocity of waves travelling in on ionised gas 
The author intends to apply the idea of trans¬ 
mission of waves to the ionised atmospheres of 
stars, and m particular to disturbed areas such as 
sunspots. 


Carbon Dioxide to prevent Ignition of Firedamp by Sparks. 
Tho Safety m Mines Research Board has just issued 
Paper No 81 on “The Prevention of Ignition of 
Firedamp by the Heat of Impact of Cbal-Cutter 
Picks against Hard Rocks”, written by Messrs 
M J Burgess and R V. Wheeler (H M 8 O , 6d 
net) It may be remembered that these same authors 
showed that firedamp could bo ignited by the lnqMict 
of coal-cutter picks against highly siliceous rooks 
They now point out that it is possible to prevent 
such ignition by discharging carbon dioxide into the 
cut mode by tho coal-cutter jib They arranged a 
flow of carbon dioxide by means of the solid form 
‘Drikold’, manufactured for the markot by Imperial 
Chemical Industries, Ltd . anil usually in cylindrical 
blocks, 25 lb m weight, used in a standard liquifier, 
from which the gas could bo delivered at known 
rates Their experiments are not vory convincing, 
but their conclusions are that tho possible ignition 
of firedamp when a coal-cutter pick strikes against 
a hard rock can be prevented by discharging carbon 
dioxide at the rate of at loast cub ft per minute 
into tho cut Imperial Chemical Industries, Ltd , 
state that a continuous discharge of 1} cub. ft of 
carbon dioxide per minute would be obtained from 
75 lb of Drikold, costing about 15* M As in 34 
tests there were only 22 ignitions without tho use 
of carbon dioxide at all, it is doubtful whether the 
coal mining industry will pay the price for a probable 
insurance against a possible accident, but tho fact 
that a fair proportion of carbon dioxide prevents 
any ignition is decidedly interesting 

The Gas Pressure Cable Recent progress in electrical 
engineering has been in tho direction of ov or-increusing 
voltages, but until quite recently tlim has not boon 
accompanied by any radical change in cable design 
Up to 86 kilovolts, cables with solid insulating 
materials have proved satisfactory, but beyond this 
pressure now methods have to bo devised In the 
Electrical Power Engineer of Novomber-Decembor 
1933 an interesting lecture on this subject by Dr E. 
Bowden and F. W Main, given to tho London 
Section of the Kloctncul Power Enginoors’ Association, 
ih given in full The principle of the method usod in 
tho ‘pressure cable’ is to apply mechanical pressure 
radially to tho insulation so that tho vacuous spaces 
which tend to form in the material are either closod 
up or the pressure in them is raised to such an 
extent that no ionisation occurs The mam difficulty 
to bo overcome was to separate tho pressure medium 
from tho dielectric by an impermeable membrane. 
Thin was done by moans of a thin load sheath The 
gaseous pressure was applied from the outside, being 
confined in a pipe line The effect of this pressure 
produced a very marked improvement in the ionisa¬ 
tion curve of the cable It was found that with 
nitrogen gas tut the compressing medium, a pressure 
of eight atmospheres was sufficient to maintain the 
cable m a stable state. Tho first installation of 
pressure cable at 66 kilovolts on a commercial scale 
was completed about a year ago between Hackney 
and Walthamstow, the length of the lme being about 
2} miles The route went through a thickly popu¬ 
lated suburban district and tlie pipes had to be 
threaded through gas and water mains, sewers, etc. 
Tho pipe is filled with nitrogen and a working pressure 
-of 12 atmospheres is maintained The current 
carrying capacity of this type of cable is about 30 
per cent higher than that of the usual typo and its 
cost is about 25 per cent lower. 
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International Mathematical Congress Medals 


E VERY four years there is hold an international 
gathering of mathematicians, known as the 
International Congress of Mathematicians, At the 
next meeting, to be held in Oslo in 1936, two gold 
medals will be awarded to mathematicians selected 
for their outstanding contributions to mathematics 
by an international committoo appointed for the 
purpose The foundation of these medals is due to 
the efforts ol the late Dr J C Fields, research 
professor of mathematics at the University of 
Toronto Dr Fields wus responsible for assembling 
the Mathematical Congress m Toronto in 1924—the 
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Fid 1 Medal of the InUmatlonal Mathematical Cungrtm 

only mooting wlm h has been hold outside Europe— 
and was president of the Congress and the editor of 
its Proceeding*, which constituted two large volumes, 
published by the University of Toronto Press With 
funds remaining after the completion of the work. 

Dr Fields suggested tile foundation of these medals, 
as a Canadian contribution to the cause of inter¬ 
national scientific <si operation, which ho always had 
much at heart Unfortunately, Dr Fields did not 
live to see the realisation of his scheme, as he died 
in August 1932, a month before the meeting of the 
Congress in Zurich, which ga\e international approval 
to the foundation of the medals The medals will be 
awarded at oach International Congress of Mathe¬ 
maticians in future 

In spito of tho fact that the medals are of Canadian 
origin and are due to tho personal efforts of Dr 


Fields, it was his particular wish that m design and 
award they should be truly international m character, 
and should not be associated with any oountry or 
person The task of designing a suitable medal was 
entrusted to the distinguished Canadian soulptor. Dr. 
R Tait McKenzie, RCA, who has now completed 
his work (Fig 1) 

The medal is two and a half inches m diameter. 
Tho obverse shows the head of Archimedes facing 
right As there are no authentic portraits of this 
perhaps greatest of all mathematicians, recourse was 
had to tho lino collection of more than thirty pictures 
collected by Prof. David Eugene 
Smith, and placed by him in 
Columbia University They show 
the idea of as many artists, anoient 
and modem, of what Archimedes 
may havo appeared to be They 
naturally vary greatly, so the soulptor 
followod his own impression from 
reading his life and works He 
shows the sage as a man of mature 
age. vigorous, with curly hair and 
beard, straight Greek nose and 
prominent brow In the field is 
the word “Archimodous” in Greek 
capitals, and the artist’s monogram, 
“RTM" and “MCMXXXIII” 

Tho inscription surrounding it is s 
“Transire suum pectus mundoque 
potin”, which may be freely trans¬ 
lated “To transcend one’s human 
limitations and master tho universe ” This appro¬ 
priate quotation from tho Roman poet Mamlius was 
supplied by Prof Norwoodof the University of Toronto 

The reverse has a label bearing the inscription . 
“Congrogati ox to to orbe mathomatici ob senpta 
insignia tribuere", which may be freely translated . 
“Mathematicians gathered together from the whole 
world honour noteworthy contributions to know¬ 
ledge ” 

Behind the label is a laurel branch, and cut in the 
background can be made out tho diagram of a sphere 
contained in a cylinder The determination of the 
relation of these two was one of the outstanding 
achievements of Archimedes, and this diagram was 
engraved on his tomb The name of the recipient 
will be cut on the edge of the modal and will not 
interfere with the design 


Narcosis and Mental Function 


I N a paper road before Section J (Psychology) of tho 
British Association at Leicester, Dr J H Quastel, 
director of tho Research Laboratory, Cardiff City 
Mental Hospital, gave an account of recent experi¬ 
ments with narcotics The evidence points to 
narcotics acting primarily by producing a state 
equivalent to anoxaemia at the particular parts of 
the nervous system where they aro absorbed Also 
the psychological effects of narcosis and of oxygen 
want are very similar to each other. 

Hie narootic drugs tested have the common 
property of inhibiting, at low concentrations, the 
oxidation in the nervous system of substances 
important in carbohydrate metabolism, such as 


glucose and lactic acid, for which the effects are 
practically specific. If certain other substanoes an 
investigated which are freely oxidised by the brain, 
this inhibition of oxidation does not take plaoe. The 
mam effect of the narcotic appears to be at the nervous 
cells, where it interferes with the activation of the 
lactic acid molecule, a prooess which is neoeasary 
before its oxidation can take place. The narootio 
and the lactic acid oompete for the cell catalysts 
involved in the activation prooess 
The following picture may be given of the 
mechanism of nareosis. Absorption of the narootio 
takes plaoe from the blood stream at a nervous 
centre There it competes with lactic aoid for the 
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oell oatalysts, hindering the aooeas of lactic acid to indole, and to on—are normally detoxioated in the 

these oatalysts and lower ins the effective oonoentra- body (chiefly in the liver), eo that not more than 

tian of laotio acid available for oxidation. Henoe traces can normally circulate in a healthy individual 

the supply of energy is diminished; this produces A disturbance in hepatio functions, however, makes 
a decrease in fbnotianal activity of the nervous it not difficult to visualise the presence in the blood of 

centres in question and naroosis may ensue. It is more than ordinary amounts of these toxio sub- 

dear from experiments—although muoh has yet to stances, and their circulation over a long period 

be done—that any mechanism resulting in deficient would create a condition in the nervous system the 

carbohydrate or lactic acid oxidation in the nervous psychological effeots of which would be expected to 

system may well play a part in causing disorders of resemble those found m anoxemia or light narcosis 

the functional activity of the nervous system. Experiment has yet to show such a disturbance in 

The interesting question of the possibility of detoxicating processes among oertam psychotic 

certain psychotic disorders having their origin m types and attention is being focused on this problem 

a state equivalent to oxygen deficiency at oertam Prolonged naroosis as a therapeutic method, which 
parte of the nervous system is thus raised. Evidence seems to be satisfactory in certain cases in that it 

m favour of this possibility would be forthcoming brings about an improvement in the mental oon- 

lf it oould be shown that the body itself can produoe dition, has been used in recent years Many, however, 

substances which behave in a manner similar to have abandoned it because of the production of toxio 

narcotics This seems to have been aooomplisbed by symptoms from the administration of the drug, 

Quaatel and other investigators at Cardiff. They have which necessitated the cessation of this method of 

found that oertam substances, mainly breakdown treatment before recovery was assured. A modified 

produots of tyrosine and tryptophane, have precisely treatment of giving the patient a dose of glucose and 

similar effects to those of the narootics on the oxida- an injection of insulin at the same tune as the admin- 

tion of glucose or of laotio acid in the brain at istration of the drug has proved very successful 

equivalent concentrations. Mescaline has a similar Ketonuria and other serious complications cleared 

effect Most of the substances in question—tyramine, up and the naroosis treatment became practically safe 


Constitution of the Alloys of Iron and Manganese 

T HE latest contribution to the really remarkable | read at the meeting of the Iron and Steel Institute 
work on the alloys of iron which has been in September 
carried out now for many years at the National I Fundamental work of this category demands as a 
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Physical Laborat ory is a paper by Dr. M. L V. | preliminary the preparation of the elements them- 
Cayler on the man ganese -iron alloys, which was | selves in a state of high purity. Tho iron employed 
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was prepared electrolytioally, treated in hydrogen at 
a temperature of 900°-1,000° C to remove oxygen, 
and then melted into ingot form m an induction 
fumaco under hydrogen, being finally cooled in vacuo 
The manganese was distilled from the thermit 
product. The metals were then remelted in magnesia 
crucible* in an electric induction furnace, being 
allowed to solidify three times with intermediate 
remeltinga prior to the final solidification To give 
an idea of the degree of purity of the final alloy 
the following composition of one with around SO per 
cent of manganese may be cited carbon, 0 007 , 
Hilicon, 0 023 , sulphur, 0 014 , phosphorus, 0 0013 , 
manganese, 47 88 per cent 

It is pointed out that the refractory materials 
available for the crucibles, thermo-couple sheaths, 
etc , has a profound effect upon the results m such 
work, and tho analysis given above shows the extent 
to which the absorption of impurities by the metals 
from tho rofractorios with which they have been in 
contact has been overcome To all workers with 
metals at very high temperatures the observations 
made upon the refactory materials which were 
tried will bo of the greatest value Tho remainder 
of the experimental technique attains that high 
standard for which the work at the National Physical 
Laboratory in this field is famed 

The diagram proposed is shown in Fig 1, lepro- 
duced from Dr (layler’s paper by courtesy of the 
council of tho Iron and Steel Institute, which does 
not, however, confam data concerning the constitu¬ 
tion of the iron rich alloys m the solid state This 
part of the problem still requires further work It 
will bo soon that the 8 transformation, which occurs 
at 1,504“ C , extends from 1 to 8 per cent of manganese, 
after which y-iron separates direotly from the melt 
until the manganese content attains about 74 per 
cent Between 05 and 74 per cent of manganese 
a penlectic reaction occurs between this y-iron and 
the manganese-rich liquid at a temperature of 1,270° C. 
to form a phano containing about 08 per cent of 
manganese With higher manganese contents, tho 
solid solution containing tho y manganese phase 
scjiarates directly from the melt 
At the manganese end of tho diagram tho changes 
in the solid state have been determined with great 
care At a temperature of 1,028° C with a manganese 
content of from 64 to 72 per cent, the y-manganeeo 
phase separates into y iron and a p-manganoso solid 
solution At 600° U a further transformation of the 
P-manganese takes plaoo with tho formation of 
y iron and the a-solution of the manganese between 
59 and 63 por cent of that element F C T 


University and Educational Intelligence 
In “The Art of Teaching by Radio", Bulletin No 4 
of 1933, the United States Office of Education has 
published a report intended to serve as a manual 
for those who aspire to broadcast tho seed of learning 
That their number in the United States is large may 
bo inferred from the fact that specialists m education 
by radio are employed on the staff of the Office of 
Education. It is indeed the senior member of this 
specialist staff who is responsible for the report, 
which w based on a very elaborate investigation 
conducted with the help of some hundreds of trans¬ 
mitting stations, the Association of College and 
University Stations, the National Association of 
Broadcasters, and other representatives of radio 


and educational interests It expresses a consensus 
of opinion among experts as to the best technique 
for preparing, advertising and transmitting educa¬ 
tional programmes and as to preparing the ground 
for their reception by providing supplementary aids 
for listeners. Appended to it is a bibliography 
comprising ninety-one items, about a third of which 
have a European (chiefly British) origin It is a 
convenient summary, well adapted to serve its 
purpose Special sections deal with music, the 
drama, debates and dialogues. 

School administrators and teachers in the United 
States are exhorted by the Commissioner of Education 
in tho September ibsuo of School Lift to co-operate in 
President Roosevelt’s great national recovery scheme, 
bo as to make school work a fitting preparation for 
life in tho new world This formidable task is aggra¬ 
vated by the fact that the N R A oode prohibition 
of employment of children loss than sixteen years of 
ago in industry and commerce automatically increases 
the school population by about 100,000 A more 
serious difficulty tliun the finding of accommodation 
for these additional pupils is the organisation of 
curricula suitable to the requirements of pupils of 
types for which the schools have not been accustomed 
to provide, and especially of those who have already 
been employed m paid work and are now obliged 
to go back to school This acute need for programmes 
of schoolwork appropriate to the requirements of 
‘working class’ adolescents comes at a time when 
retrenchment policies have eliminated many of the 
courses in music, home economics, vocational 
guidance and tho arts and crafts, and previsions for 
exceptional children Tho problem is discussed in 
an article entitlnd “The Children’s Code” by one of 
the specialists m the Offlco of Education 

From the Universities Bureau of the British 
Empire we have received a copy of a report of its 
executive council for 1932-33 The list of members 
comprises the nineteen universities of the British 
Isles, eleven Canadian universities (including all the 
largor universities oxcopt those of British Columbia, 
Manitoba and Montreal), the throe principal 
Australian anil the four South African universities, 
those of New Zealuad, Malta and Hong-Kong and 
nmo of tho Indian universities Among the servioes 
rendered by the Bureau are the production of the 
“Year-book of the Universities of the Empire”, the 
secretarial work of the Committee of Vice-Chancellors 
and Pnncqials, the administration of certain trusts, 
including tho Carnegie Corporation grant for enabling 
selected members of staffs of overseas universities 
to visit Great Britain, and assistance to overseas 
universities in the selection of candidates for academic 
posts Last year, the Bureau made arrangements 
for a visit of oight German professors (of theology, 
chemistry, medicine, English, ship- and airahip- 
buildmg, physics and architecture) to British univer¬ 
sities No conference of the home universities was 
held, but regional universities’ conferences were held 
m Australia (at Sydney m August 1932), South 
Africa (Vice-Chancellors’ Committee of South African 
Universities, at Johannesburg in July 1932 and at 
Cape Town m February and June 1938) and India 
(Inter-University Board, at Hyderabad in Fobruary 
1933). The report contains lists of subjects discussed 
at these conferences and at the quarterly meetings 
of the home universities’ Committee of Vioe-Chan¬ 
cellors and Principals. Appended to the report are 
fully annotated accounts for the year. 
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Science News a Century Ago 

Phenology 

The study of plant geography initiated by 
Lmiueus and oamod on by Humboldt and others 
was well advanoed in the early years of the eighteenth 
oentury, but the study of the mfluenoe of climate 
on the growth of plants in different parts of the 
world was of later date. On January 22, 1834, Mr 
John Hogg addressed a letter to the Philosophical 
Magazine “On the Influence of the Climate of 
Naples upon the Periods of Vegetation as compared 
with that of some other Places in Europe" (vol 4, 
1834, p 274), with the view of making the importance 
of this subject of study better known m England 
Most of the observations quoted are extracted from 
an Italian work on Naples or from Oilbert White, 
but Hogg was one of the first authors to attempt 
actually to work out the average dates of germina¬ 
tion, flowering, fruiting, etc , of a number of plants 
in different regions, and to interpret the results in 
terms of climate, so that ho may be regarded as a 
pioneer of the science of phenology. 

Foundation of Electrochemistry 

On January 23, 1834, and at meetings in two 
subsequent weeks, Faraday read before the Royal 
Society his important 8evcnth Series of the “Experi¬ 
mental Researches in Electricity” It is particularly 
in this Senes, the outcome of his experiments in the 
autumn of 1833, that he establishes the principles 
of dofimte eloctro-chemioal action upon which the 
siienco of electro-chemistry is based The paper 
eon turns his statement of the law “that the chemical 
power of a current of electricity is in direct proportion 
to the absolute quantity of electricity which passes”, 
and a tabulation of ‘ions’ evolved on electro-chemical 
decomposition and the equivalent proportions in 
which they are produced, or their ‘electro-chemical 
equivalents’. He doscnbns in it his new instrument, 
"the only actual measurer of voltaic electricity which 
wo at present possess", the ‘volta-oloctrometer’ or 
voltameter , and ho defines the now terms, ‘electrode’, 
‘electrolyte’, ‘anode’, ‘cathode’, ‘anion’, ‘cation’, ho 
coined on the advioo of Whewell and others 

Magazine of Botany and Gardening 

The following is an oxtraot from a review by John 
l.indloy, which appeared in the Gardener's Magazine 
of January 1834 “In Borrow's ‘Worcester Journal’, 
1 have boon shown tho following advertisement: 
‘Published on the 1st of every month, the Magazine 
of Botany and Gardening, British and Foreign. 
Edited by J. Rennie, Professor of Zoology, King's 
t'olloge, London, assisted by some of the most 
eminent botanists in Europe; sixteen quarto pages 
<>f original matter.’ —From the ingenious manner in 
which this is worded, it must doubtless be imagined 
by the public, as it was by the person who called 
my attention to the paragraph, that this original 
matter is furnished to Mr. Professor Rennie by 
"liters whose names inolude mine. But, as I am 
nnt ambitious of the honour of being considered one 
of thm gentleman’s contributors, I shall be very 
much obliged if you will be so good as to allow me 
to state, through the Gardener's Magazine, that no 
original matter whatever has been either supplied 
or promised to Mr Professor Rennie by me. He has 
"Nailed himself of some passages m works written 


by me, ss he also has of others m the works of several 
of the writers mentioned in the advertisement; and 
this is, I presume, what is meant by being assisted; 
but, if so, the public should understand it rightly.” 

Fires m London 

In a report on the fires in London in 1833 given 
m the Mechanics Magazine for January 23, 1834, it 
was stated that there were fifteen stations where men 
were on duty both day and night, four other stations 
were engines were kept, and at Kings’ Stairs, Rother- 
hithe, there was a fire float. Although the steam fire 
engines patented by Braithwaite and Ericsson in 
1828-30 had worked gratuitously at several fires in 
London with groat success, there was prejudice 
against their use All the engines belonging to the 
Fire-engine Establishment were hand-worked, and 
were of tho type introduced a century before by 
Richard Newsham, who by his invention of his 
“engines for quenching fires” it was said had given 
“a nobler present to his country than if he had 
added provinces to Great Britain”. In 1834 there 
was no moans of signalling to the fire stations and 
tho watchmen on the bridges were often the first to 
give tho alarm from seeing a reflection in the sky 
A shilling was usually given to the person who was the 
first to report a fire to a station, and by an Act of 
Parliament there were rewords respectively of 30s, 
20s and 10s. to the first, second and third engines 
arriving on tho scene. The number of flies attended 
by the Fire-engine Establishment in the year was 
438, while there were 36 false alarms and 73 alarms 
from fires in chimneys The number of deaths 
through fire was twelve The London Fire-engine 
Establishment was founded by ten of tho principal 
insurance companies on January 1, 1833 , the head¬ 
quarters of this oonoom was in Watling Street and 
Mr Braidwood was the superintendent. 

Airy and Groombndge’i Star Catalogue 

Betweon January 11 ami February 13, 1834, Airy, 
then Plumian professor of astronomy at Cambridge, 
was in London recuperating after a sliarp attack of 
scarlet fever. During that time he drew up the papers 
for the Smith’s prizes, which were awarded to Philip 
Kell and, of Queens’ College, and Thomas Rawson 
Birka, of Trinity College, mid began to examine the 
papers relating to the Star Catalogue formed by 
Stephen Oroombndgo. “I believe," he sayB, in his 
autobiography, “that it was while in London that I 
agreed with Mr Baity on a Report condemnatory of 
H Taylor’s edition, and sent tho Report to the 
Admiralty.” Star catalogues had already been pro¬ 
duced by many professional astronomers, including 
Bradley, Lacaille, Piozzi, Lalande, ArgeUndor and 
B e as e l They all entailed enormous labour and Airy 
said of Groombndge's Catalogue that, considering 
the circumstances, “the work is one of the greatest 
which the long deferred leisure of a private individual 
has produced”. 

Groombndge, who was bom at Goudhurst, Kent, 
on January 7, 1786, was first a linen draper and then 
a West India merchant in London At his house in 
Goudhurst ho set up a small observatory, but re¬ 
moving to Blackheath in 1802, he acquired a fine 
transit oirole by Trough ton with which in 1800 he 
began his catalogue. In about ten yearn he had 
accumulated some 50,000 observations, and he was 
engaged in reducing -them when in 1827 he was 
attacked by paralysis. On hw partial recovery he 
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applied to the Board of Longitudo for assistance m 
preparing the catalogue for the preus, It ultimately 
appeared in 1832, the yoar Uroombndge died, but 
owing to errors was suppressed Its revision was due 
to Airy. Elected fellow of the Royal Socioty in 1812, 
Uroombndge was ono of the founders of the Royal 
Astronomical Society He died on March 30, 1832 
and was buried at Cloudburst. 


Societies and Academies 

London 

Society of Public Analysts, December 8 C. H Cribs : 

A specific gravity apparatus. In order to avoid the 
iiHoessity for a water-bath with thermostatic control, 
tho bottle, which has a thermometer stopper, is pro¬ 
vided with a glass bulb sufficiently heavy to sink in 
any ordinary fluid and having a diameter about 
twice that of the neck of tho bottle With this 
addition, the adjustment of temperature can be 
made to within a tenth of a degree in the course of a 
few minutes. G F. Haul and W. M Keiohtlky • 
The excretion of aloes. Applying their modification 
of tho Schoutelen reaction, tho authors have shown 
that it is possible in some cases to detect unhydrolysod 
aloin in the urine for periods up to 60 hours after the 
aloes have been taken The unhydrolysod material 
oan be doteotod at a later period than the hydrolysed 
drug, since tho Schoutelen test is more sensitive than 
the Bomtrfiger tost (for tho hydrolysod drug) H E 
Cox * Chemical examination of furs in relation to 
dermatitis (4) Chemical reactions of dyeing With 
p-phenyleno diamino and p araino phenol A quanti¬ 
tative study of the oxidation of p-phenylenediamme 
by hydrogen peroxide m the presence of fur shows 
tliat the principal pigment formed is an azme com¬ 
bined with tho fur protoms Bomo Bandrowslu’s base 
im found on the surface of tho fibres, and there exists 
m tho solution in tho dye-bath much free p-phony 1- 
onediamine unoxidised, together with some Band- 
rowski’s baso and traces of quinono and ammonia 
Similar data are given m respect of p-aminophenol, 
which forms on oianno in an analogous manner. The 
occurrence and properties of intermediate oxidation 
products in relation to dermatitis are discussed 
John Golding Use of the air-damped balance for 
tho determination of total solids in milk Very rapid 
determinations of milk solids can be made by 
evaporating about 1 gm. of the milk in un aluminium 
cap (which cools very rapidly) and weighing tho 
residue on an air-damped pnamatio reflecting balonoe 
(OertJmg) Tho influence of the time of drying on 
tho results is shown in a series of tables G G Rao 
and K M Pandalai • Rapid method of determining 
minute quantities of nitrites. An lodimotno method 
has been devised in whioh the iodine liberated by tho 
interaction of nitrous acid and hydrogen iodide is 
titrated in the presence of carbon dioxide evolvod 
within the liquid itself. This-prevents oxidation of 
the mtno oxide, also formed m the reaction, and 
expels it from the system, thereby eliminating the 
action of the resulting nitrogen peroxide on the lodido 

Paris 

Academy of Sciences, December 4 (C.R , 197, 1369- 
1472). Emilk Bo rbi. • The determination of tho 
probability of senes of ram y days and fine weather at 
the Pare Saint-Maur Hadamabd : Observations 
on a recent note of Sixto Rios Reply to a criticism 
by Sixto Rios of a result of Mondelbrojt Gabriel I 


Bertrand and Mllb. M. And bei t ohe va : The 
comparative proportions of uno in gre e n and 
etiolated loaves There is a relation between the 
amount of zinc present in leaves and the ooloration 
by ohtorophyll. There is 2-3 times as much sine 
in external green leaves as m the internal yellow 
leaves Whore the etiolation is artificial the differenoe 
is greater. Louis dk Brogue . The density of energy 
m the thoory of light Rmdk Thiry was elected 
Correapondant for the Section of Mechanics. E J. 
Gumbel The limiting distribution of tho greatest 
value amongst the smallest Richard OblAth . The 
thoory of cubic constructions H Auerbach The 
number of generators of a limited linear group. 
Rbn£ Duoas The establishment of SohrOdingers 
equation Bonnier and Moynot . The possible 
consequences of tho use, in internal oombustion 
engines, of hydrocarbons with a high antidotonatmg 
value. The adoption of anti-knock has not the same 
effect in all engines. In an engine whioh is normally 
in detonation, as is the case for many aviation 
engines, the ohango of the fuel produces a nse in 
the temperature of the escaping gases In enginos 
less pushed, with little or no detonation, the variation 
of the escaping gas temperature is loss marked Jean 
('hazy . The uniform integrals of the problem of 
three bodies Jules GAhAniau The fundamental 
laws of the L de Broglie wave in the gravific of 
Th Do Donder Pierre Vxrnotte . Tho absolute 
measurement of the coefficients of thermal con¬ 
ductivity of gases. The apparatus described avoids 
the complication due to convection Michel 
Anabtasiades . Tho mochanisra of rectification in 
ooppor sulphide-magnesium rectifiers According to 
tho author’s theory, cuprous sulphide is produced 
from the euprie sulphide, and tho rectification is 
mainly due to the oont&ot Mg/Cu,S. E Thellibr . 
The permanent magnetism of fired oarths A brick 
earth, heated uniformly in a magnetic field, is uni¬ 
formly magnotisod, this magnetisation depending 
on the conditions of time, temperature and atmosphere 
of the furnace The magnetisation is permanent. 
J Oenabd . The magnetic extinction of the 
fiuoresoenoe of diatomic molecules of sulphur The 
action of the magnetic field on the fiuoresoenoe of 
sulphur vapour is complex Some lines are extin¬ 
guished, others appear to be unaffected, whilst some 
are strongly enhanced E Rinck Solidification 
diagrams of alloys formed by two alkali metals. 
The sodium-rubidium alloys No evidenoe was 
obtained of the existence of the compound Na,Rb 
corresponding to the compound Na,K. Pierre 
Auokr and G Monod-Hbbzhn The presence of 
neutrons in cosmio radiation. Marcel Godohot, 
Etienne Canals and Mllb. Germaine Cauquil i 
The Raman spectrum of some substituted oyolenio 
hydrocarbons, Jean Cournot and Henri Fournier : 
Comparative results of the measurement of oorrosion. 
Albert Saent-Maxen and Emile Dureuil . The 
absorption spectrum of the diphenols in alkaline 
medium. The results oonflrm the hypothesis of Euler 
and van Bolin, relating to the existence of a com¬ 
pound of quinone structure in alkaline solutions of 
hydroquinol. Augustin Boutabio, Maurice Piettke 
and Mllb. Madeleine Roy : The physicochemical 
study of the flocculation of myxoprotein by resorcinol. 
Picon • The titanium sulphides. A desonption of the 
preparation and isolation of three new sulphide*. 
Ti,S„ Ti,8« and Ti«S, B. Bogitch i The preparation 
of ferroebrome in the electno furnace Description 
of experiment* on the semi-industrial seal* on the 
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direot reduction of chromite by retort carbon. I southern side of the Tour Salhfaes. The author 


Augustin Mach* : Contribution to the study of 
hydraulic mortars. A Maillabd ■ The hydro¬ 
genation of naphthalene. A study of the causes of 
the anomalies found in the hydrogenation of naphtha¬ 
lene in the presence of catalyst*. In the gas phase, 
there are two successive reactions producing the 
tetra and hexa hydrogen addition compounds. The 
reaction C,*H, + 5H, C 1( H U has not been ob¬ 
served D Libbrmann : The preparation of the 
salts of Inoxytnarylsulphonium derivatives of the 
para and ortho substituted phenols and on the 
urylsulphonium bases Patji. C’ordibr The con¬ 
densation of benzylpyruvio acid with benzyl cyanide. 
An acid nitrile is formed by this condensation . the 
corresponding dicarboxylic acid is unstable, it loses 
water and m converted by an isomeric change into 
the anhydride of an ethylene di carboxylic acid 
Antoine Wix.trmart Isomeric transformations of 
the hydrocarbons C 41 H„, isomers of 1, 3, 1', 3' 
tetraphonyl-1, l'-dihydrorubeno Gboboes Richard • 
An oxido-reduotion of 1-chloro-l, 2-diphenylethanal 
and on a supposed tolane oxide Marokl Toot . 
Home ethylene and saturated hydrocarbons contain¬ 
ing eight and eleven atoms of carbon Path Gaubebt . 
Liquid crystals produced by the evaporation or 
cooling of an aqueous solution of tart rax me. Robert 
l.ArriTTK : The tec tome of the south of the massif 
of Aurte. Albert d* L,apparent The synclinal 
of Rians (Var) J P RothA Morphological observa¬ 
tions at Booroaby Hound. Raymond Ciby : The 
eastern termination of the primary Asturian massif 
and the structure of the Mesozoic region which en¬ 
velopes it towards the east Q Dedbbant • The 
envelopes of isobars F. M. Bbboounioux : Remarks 
on the fossil Chelonians of'the family of Amphi- 
chelydse. W C Darrah and P. Bertrand : Observa¬ 
tions on the flora of the Pennsylvanian ooal measures 
(regions of Wilkes-Barre and Pittsburgh) Mluc A 
Michatjx . The calcium contents of striated muscle 
and liver m normal guinea pigs and guinea pigs 
suffering from starvation, acute scurvy or chronic 
scurvy. RenA Hazard : Potassium, an element 
producing adrenaline The effects produced by the 
injection of solutions of potassium chloride resemble 
those produoed by adrenaline N Koaozucnr . The 
diversity of the gdhotypical constitution on mice with 
a normal tall. Etunnr Woot . The experimental 
production of otocephaly and the principal mal¬ 
formations of the faoe in the fowl. D. Bach and D 
Dbsbordbs . The direot transformation of nitrates 
into ammonia by the myoelium of the lower fungi 
A and R. Hartory and J. Mxykb • The evolutive 
eyrlo of the Actinomyces m cultures after passage 
through a collodion ultra-filter. J. Laiorbt : The 
reproduction of murine leprosy in the guinea pig 
and rabbit, treated with an aoetone extract of tubercle 
bacilli. Victor Padchbt, Pi*rr* Rosenthal and 
Hkhbi BeRyrbux i The treatment of surgical shock 
by fresh embryotuo jukms. 

Geneva 

Soosty of Physics and Natural History, October 19. 
ft Jouxowsxy and Oharrey • A levigator with im¬ 
movable hquid medium. The authors have con¬ 
structed an apparatus in which the precipitation 
takes place in a cylindrical tube. A sand can be 
separated into a very large number of uses, up to 
complete precipitation, and a largo number of points 
on the curve of precipitation can be determined. 
IAoh W. 'Court i The gnaiasic mylonitea of the 


describes four different outcrops of gneissio mylomtas 
m the sedimentary substratum of tbe Morelos Nappe. 
Two of these lenticlee are located on the thrust 
plane of the Nappe. The two others are situated at 
the base of shoes of the autoohtonoua rook and are 
m relation with crystalline wedges of the Aiguilles 
Rouges massif Stoder ■ Geological sketch of the 
neighbourhood of Ren6ville, French Congo 

Rome 

Royal National Academy of the Lmcei, June 18 A. 
Bbmporad • Stellar currents about R.A. 13* + 68“ 
Dec). K Almanst • Deformations of elastic strips (7) 
P. Vinassa dk Reony Ago of the white chalk of 
Mount Casalo, neai Palormo Fossil studies show 
that the Mount Canute deposits must bo ascribed, 
not to the Lower Lias, but to the Tnas. L. Petri • 
Ionising action of fresh vegetable tissue pulp and 
mitogenetic radiations. In continuation of earlier 
work, it is found that, with potatoes, tho emission 
of mitogenetic radiations ceases and oxidation pro- 
oeeses arc greatly enfeebled when the tubers are 
cooked, whereas in the live tubers oxidising enzymes 
cue very active A. Del Ckiaro An inequality of 
Jensen I. Opatowbki : Biharmonic functions as 
products analogous to Lamp’s products, and the lines 
of force of Newtonian fields (I) J. C. Viqnaux : 
A theorem on the double integrals of Abel and 
Laplace G. Krall ■ Motion of a planetary system 
of (n + 1) ngid bodies ; its stationary limiting 
aspects Proof is given of the statement made in an 
earlier communication . celestial bodies having the 
structure of a planetary system, subject to tides or 
any internal dissipative actions, tend to have their 
bariceirtres on a straight lino revolving with uniform 
velocity round the common banoentre in a plane 
determined by the initial data. A. Colacbvioh i 
Exoess of colour and tho K calcium line m interstellar 
absorption Nella Mobtara . The use of liquid air 
for the purification of radium emanation B. Roaai: 
Tho disintegration of lead by the effect of penetrating 
radiation. G. A. Barbieri • A new type of complex 
compounds of bivalent silver. The anhydrous salt, 
silver picolinate, Ag(C,H,N CO,)„ m described. A * 
Baroni Mixed sulphomo anhydrides (1) Prepara¬ 
tion of acetosulphomo anhydrides Mixed anhydrides 
of aoetio acid with methane-, ethane-, benzene- and 
p-toluone-sulphomc acids have been obtained by the 
action of the chlorides of the sulphomo acids on 
silver and sodium aootate. The mechanism of the 
decomposition of these anhydrides seems to be of 
the same type as that of mixed anhydrides of ordinary 
orgamo acids F P. Mazza and A CnoONO Do.' 
hydrogenaae activity of BactUtu coli oommunit on 
higher fatty aoids. Palmitic, oleic and, especially, 
steario acid are dehydrogenated by this organism. 
The velocity of the action diminishes in the fatty 
acid senes with increase of the molecular wfeight up 
to the C« or C, member and afterwards increases 
continuously. G. Piocaroi • Detection of europium, 
and three lines of extreme sensitivity. The flame 
spectra of certain mixtures of rare earth oxides 
revealed throo intense entropium lines of wave-lengths 
4401, 4027 and 4694, which at low temperatures are 
highly sensitive, A, Ckiabuoi : Development of the 
female gametophyto of WeddMtna tqwmnlota, Tul 
* (Podoetcmonaoeae). PaOLA Pardi : Contribution to 
the oanology of the Asolepiadaoem B^Db Lerka: 
The pharyngeal bodies of the Orthoptera, proof of, 
the exutenoe of eedoerme glands in arthropods. 
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Forthcoming Events 

[ifestwi ge marked t nth an aMeruk are open to the public ] 
Monday, January 22 

University Colusob, London, at 5 30 —S R K. 
QUnville “The Eastern Origin of Western Civilisa¬ 
tion” • 

East London Couiot, at S 30 —Prof J T MacGregor- 
Morris "Cathode Rays and their Use in Eloctncal 
Engineering” * 

Royal UsooRArmcAx Soonrrv, at 8 30 —R Kaulback 
"The Assam Border of Tibet” 

Tuesday, January 23 

Easy London College, at 0 30 —Prof E C C Baly 
“The Photosynthesis of Carbohydrates from Carbonic 
Acid” * 

Friday, January 26 

Geological Society or London, at 4 30 —Joint meeting 
with the Royal Astronomical Society in the rooms of 
the Royal Astronomical Society, Burlington House, W 1 
Discussion on the “Origin of the Earth's Major Surface 
Features” 


Official Publications Received 


Itabed from the Hospital Vol 1, IMS Pp Iv +193 (London 
Brampton Hospital) Is M 

The Pharmaceutical Society of Great Britain Codex Revision 
Committee Report of Action and Una Bub Committee Summary 
of rnntiptlnm and Standards recommended by the Action and Uses 
Bub-Committee Ibr Certain Bubstanees to be Included In the British 
Pharmaceutical Codex. 1094 Pp 14 Is 64 Report of Pharma¬ 
cognosy Sub-Committee Summary of the Principal Standards for 
CradeVegetable Drum recommended by the Pharmacognosy Sub¬ 
committee and accepted, provisionally, (hr Inclusion In the British 
■ si Codex, 1434 Pp “ J - - ' ““. 


U 8 Department of Cosnswtoe Bureau of Standards Bureau of 
Standards Journal of Research Vol 11, No 4, October, Bcaeanh 
Papers Hoc 800-608 Pp 441-M0+3O plates (Washington, D C 
Government Printing Once ) U oents 
Malta Annual Report on the Working of Uw Muslim Department 
during 1932-33 Pp xv (Malta Government Printing Office) 
Ministry of Urn Interior Public Health Department Report on 
the Mission of the Research Institute, Public Health Department, 
and the Faculty of Medicine. Cairo, to stwa Oasis, In January 1033, 
for the Study of Parasitic Infections, Materia and Diphtheria By 
Prof M Khalil Bey Pp SI +& plates (Cairo Government Press) 
Smithsonian Miscellaneous Collections Vol 01, Bo 1 Station 

PauHteitech* (PTjbB^BooattO^^H " 31 + i’ptet?‘{vftaihiDgton, 
DC. Smithsonian Institution) 

The Indian Forest Records Vol 18, Part 10 The Physical and 
.. * — ‘ own in India, Third Interim 


Pharmaceutical CodexTlMt PpJOii (London Pharmaceutics) 

Pl OW > Ashmolo4n Postcards Oxford Science Series Men of Brtcncc 
of the 18th Century 6 cards In Monochrome (London Oxford 
University Press) fid net 

Blectrioal equipment for London's Underground Rallsrays Pp 
vlh+89 (London British Electrical end A food Manutectorets' 


By Thomas Sheppard Pp 20 + 2 pistes No ISO Guide tofhs 
Mussorn of Ccmmeroe and Transport, High Street, Hall Kdtted by 
Thomas Sheppard Pp SB No ill Record of Additions By 
Thomas Sheppard Pp 48 (Hull) 

The BooUiBssteni NatniaUat and Antiquary bring the Tblrty- 
etehth Volume of Trawactloos of the South-Eastern Union of Sricn- 
tllc Borietirs^ inchjdlngjthc Prweaangjt tho^Thlrtg- riftiU) Annua l 

Ms+'rr. w, (L^d^ 1 ) l sf* net br c * pt u ‘ hei 

Proceedings of the Socloty for Psychical Research Part ltt, 
Vol 41, December Pp 1 y+ 131-982 (London Society for Psychical 
Hierarch ) 4r 

Catalogue of the Twenty-fourth Annual Exhibition of Scientific 
Instruments ami Apparatus, held at the Imperial College of Beienoe 
and Technology, South Ke nsin gt on. London, 8 W 7, January 0. 10 
and 11,1994 Pp 184+Us (London Physical Society ) 


Condi Untvemltv Agricultural Experiment Station. Bulletin 
0 Social and Boooomie Areas of Broome County, New York. 10~ 
By Dsrtgbt Sanderson Pp 70 Bttlktia Ml Knoomie Studies 
Dairy Farming in New York, 11 Booms In Management ef Dm., 
Farms as afleotod by the Proportion of the Factors of Production 
By P H Stephens Pp 44 jEdtetta 474 A Test of Float* as Fer- 
tinerandaBtady of the Infiucnc* of Fans Manure on their BOsotiv*- 
neat. By T L Lyon Pp 18 Memoir 147 The Comparative Value 
of DUfenal Colonies of Sees for Fruit PoHnation By A W Woodrow 
Pp. 20 Memoir 148 The Oisu ir snss of Asotobacte r In Psat BoDs 
of Haw York By J K Wilson and B V Wilson. Pp is Memoir 
1401 The Character of the Prnt Deposits of New York By B D 

... 

PP. ri-uSTi ptefiat. ( P hfl ad dp hte. ) 


Mechanical Properties of Woods grown In India. Third Interim 
Report on Pro feet 1 (Tecta on Small Clear Specimens, Including 
Results of Work done up to the end of 1012) By V 1) Llmave, 
under the direction of L N Seaman Pp Iv+70+ 11 plates (Delhi 
lf.aag ae of Publications ) 4 4 rupees , 7t 
Journal and Proceedings of the Asiatic Society of Bengal New 
Series, Vol 28, 1032, Nol Pp 877 + 23 plates 17 10 rupees New 
Series, Vol 28,1082, No 2 Pp cevtil + 1 plates A rupees (Calcutta ) 
Sptsy vydivanfi PHrodovWeekou Fakultou Kaaarykovy University 

a llocations de la FseulW dcs Hdeuoea do 1’UnlverslU Masaryk) 
174 KomUnty akuntlckfoh oscUAtorfi (fiber die Kotutanten 
akusttoebnr Oudltetoren) Napsal Josef Zahradnttek Pp 27 Os 
174 Bur la population de la Valaohle morave ot dec iruelquea rapports 
A I'authropofogle de Roumanlc de la mdthode sdlocUve Conskldratloos 
ariverales, par Prof V Suk, Partki speetele. par Dr K Augusta 
Pp 23+2 plates Cta 170 Kmlty spfatenych ncUumenfch kyvadri 
(Bur les oscillatioua de deux pendulee oouplds non amortles) Napsal 
Rostislav KotfAl Pp 90 6s 177 Pavlovsky kraj (La rfglou de 
Pavlov) Napsal Dr Fr KoIAfirk Pp 01 Cta 178 Comportemeht 
aiymptoUque dea solutions d un systems d’AquaUons llnfialres et 

SmtI^^^i^ , Frtchct ,,1 pp d R| P, aI* r i« dre tar^rmtomitreA 
rdfirxhm pour musurer les trfis grands cristaux Par V Roriekf 
Pp 0 Os 180 PHepfivky k mlnerakigU motavskfeh pegmatUA 
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The Chemist m Industry 

D R. H. LEVINSTEIN, a post president of 
the Society of Chemical Industry, recently 
delivered before the Institute of Chemistry a 
discourse entitled “The Chemist as a Directing 
Force in Industry”. While emphasising that there 
are other branches of special knowledge besides 
chemistry which are necessary to business, Dr. 
Levmstein declared that there can l>o no better 
training for industry m general—not alone for 
the chemical industry—than a sound training m 
science Too few m Great Britain have had Buoh 
a training , too few of our business men, our 
politicians and our very able civil servants Yet 
mere knowledge or talent is not enough , “it is 
the man that matters” It is not necessary to 
bo a chemist to control even a dyestuff manu¬ 
facturing business , it is merely a great advantage 
to bo one Chemists must not bo regarded as 
one class, or as a class apart Chemical training 
is varied, but it cannot bo more than an excellent 
preparation, what can eventually be accom¬ 
plished depends on the individual or upon the 
opportunities which ho can find or make 

An increasing number of people who have 
had such training is being employed in administra¬ 
tion in the big chemioal and other industries, but 
there is no indication that politicians, financiers 
and bankers are making the slightest progress in 
this direction Finance houses and banks might 
well employ, as a routine procedure, men thoroughly 
trained in chemical industry. In Great Britain 
we have too little ‘educated money’, too little 
realisation of the value and applicability of the 
technologist's training and methods Inventions 
are too often regarded as accidental, whereas they 
are in truth created by researches directed to a 
specific purposo by trained minds Moreover, it 
is sometimes forgotten that the amount of a 
substance produced is not an accident, but is 
determined by the demands of trade, by the 
capital available, by the profits to be made, and 
often by the supply of raw material 
As an example of the serious results of neglect 
of such considerations by those in authority, Dr. 
Levinstein quoted the payment of gold to the 
United States of America on aocount of war dobts. 
Like every other industry, the gold mines of South 
Afrioa regulate their production of gold aocording 
to the demand which they can profitably supply. 
The oost of raising oapital, eoonomioal and prudent 
working, and the world’s requirements for their 
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products are naturally their principal considera¬ 
tions The gold which we agreed to pay America— 
some 220 metno tons annually—is token from 
stock. No effort is made to manufacture the 
extra quantity required from the raw material 
available in plenty, to earmark any portion of 
the new production of gold for debt payment, or 
to limit in any way the use of gold for unnecessary 
purposes In every particular we fail to take the 
elementary precautions which a trained techno¬ 
logist would have taken, had ho been called upon 
to advise What should we think in business of a 
sales department which made contracts to deliver 
without consulting the manufacturing side or even 
the research department, which neglected to do 
every one of those things that are elementary in 
any properly conducted business ? During the 
years that currencies were being debauched in 
order to ship gold to America, India was taking 
almost as much gold as America, because our 
policy made it attractive Since Great Britain 
went off the gold standard, most of the gold which 
we shipped to India has come back, but after 
causing misery and poverty, undeserved and 
unnecessary, m oveiy social class m half the world 
Speaking of the relations between industry and 
the State, Dr. Levinstein referred to changes 
wrought by the War in many countries, and said 
that industrial history is being made very rapidly 
All political or social changes in one nation react 
remarkably quickly on all others Apart from the 
spread of new social theories, there is the fact that 
if the industries of one or two important States 
can act as a unit, a similar concentration or simpli¬ 
fication in some form or other will be forced upon 
us. We already have compulsory quota and com¬ 
pulsory marketing methods, and trade agreements 
with other countries are likely to lead to novel 
restrictions on the construction of new plants 
Whereas up to now any person making on inven¬ 
tion has been free to erect a plant to carry out 
bis invention, it may in future be necessary for 
inventors or enterprising individuals who wish to 
be their own masters to obtain a permit before 
they can be allowed to build 
The latter part of Dr Levinstein's discourse was 
devoted to an examination of the close relations 
between science and industry in Japan, and had 
special reference to the dependence of the pearl 
industry on scientific investigation and applica¬ 
tion Until a few yean ago, the pearl industry of 
the East was as big a gamble as that of gold¬ 
mining before the introduction of the Forrest- 


MaoArthur cyanide process , the pearl oyster was 
scarce, and the yield of good pearls was entirely a 
matter of chanoe. Now the breeding of oysters 
for pearls m Japan has become an industry 
analogous to the breeding of silk worms, the 
cultivation of the pearl oyster is recognised in 
Japan as a matter of national importance, and— 
this with reference to Mr Mikimoto, by whom the 
industry has been methodically built up—people 
who do things of national importance industrially 
m Japan are encouraged and honoured by those 
in high plaoce The production of culture pearls, 
a delicate and lengthy operation described by 
Dr. Levinstein, is, as he said, truly a romance of 
science and industry in a novel form 
Another great technical achievement is the 
development of the Japanese artificial silk in¬ 
dustry. In fact, every industry whioh one looks 
at m Japan shows the same highly skilled planning, 
both on the technical and on the commercial sides 
Important technical results accrue from the work 
of the Institute of Physical and Chemical Research, 
which was founded in 1917, and has a trained 
research staff of four hundred Japanese industry 
is to-day armed with every weapon of the modem 
industrial armoury, and its competition is of 
importance to British chemical industry not only 
because Japan is a diminishing customer for 
chemicals, but also because the outlet for our 
inventions is half choked if the flow of orders 
from the great bleach works, dye-houses, and 
calico-printing works of Lancashire and Yorkshire 
is chocked The intimate connexion between 
industry and the State is apparent; lost orders 
rapidly become matters of political importance. 
The problems involved call for the man of know¬ 
ledge and action, and we agree with Dr. Levinstein 
that training in science, particularly if followed 
by works practice, gives that unique experience 
which aids in every type of constructive work 


Everyman’s Guide to the Plant Viruses 

Recent Advances in the Study of Plant Viruses. 

By Dr Kenneth M. Smith Pp. xii+423. 

(London . J and A Churchill, 1933 ) IS*. 

R KENNETH SMITH is to be congratulated 
heartily on producing a succinct, clear, read¬ 
able and excellently illustrated acoountofthe present 
state of knowledge concerning the plant viruses 
In viow of his many other activities the achievement 
is a remarkable one. The book will be of the 
greatest servioe not only to virus workers, but even 
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mare so to those in the related fields of botany, 
bacteriology and agriculture, to whom, for the 
first time, it presents a ooherent account of the 
subject free from the minutiae of technical papers 

Beginning with an introductory chapter, the 
author passes to a consideration of symptomato¬ 
logy, which is a difficult and debatable subject, 
and then proceed? to a good account of pathological 
histology, including a useful comparison with 
animal virus diseases Two chapters are devoted 
to an exoollent treatment of the physical properties 
of viruses, including practical directions for the 
preparation and use of graded collodion ultra- 
filters following Elford’s method. 

The next three chapters deal with inseots in 
relation to viruses, and they are, as would be 
expected, excellent It is interesting to note that 
only three of the twenty-throe orders of insects 
are implicated in the spread of plant viruses, and 
that the sub-order Homoptera contains about 90 
per cent of all known vectors Tho evidence is 
presented pro and con on tho unsettled question of 
tho relationship between virus and insect, whether 
an obligate one and therefore leading to the pre¬ 
sumption of a development cycle of tho virus 
within its veotor, or a casual physico-mechamcal 
relationship The latter would appear to be 
favoured by the gradually accumulating evidence, 
notably the author’s transmission of spotted wilt 
by means of Thnpa {abaci in England, while it is 
associated with Frankinella t tuuians m Australia 
(which parallels the more doubtful case of curly 
top of sugar beet), the recently accomplished 
noedlo-tranBmission of the latter virus, and 
generally the discovery of multiple vectors for so 
many diseases, such as leaf-roll Further advances 
are likely to follow from Storey’s delicate gut- 
puncturing operation on leaf-hoppers, whereby the 
virus gams access to the body fluids, as a result of 
which hoppers previously ‘inactive’ become vectors 
of streak. 

Four chapters are devoted to the transmission 
of virus diseases by other moans, to the physiology 
of diseased plants (a good aocount largely following 
Hendorson Smith) and to general aspects of virus 
diseases, such as carriers, recovery, immunity, 
variations in virulenoe, virus adaptation, composite 
virus diseases and the separation of virus mixtures, 
all of which are suocinotly and excellently treated 

The last three chapters are made up of short 
descriptive lists, which are not exhaustive, of the 
virus diseases of plants. This is one of the least 
satisfactory parts of the book. Few will accept 


the author’s grouping of the potato virus diseases, 
and it is remarkable that in the ease of this crop 
alone does he confuse a virus with a virosis—a 
useful word which is rejected An attitude more 
detached and judioial would have led to a better 
treatment Those who are familiar with the 
author’s papers will have some difficulty m 
recognising his best-known theories m their present 
form, but it is impossible to discuss this matter 
here. In any future edition it would bo well to 
treat of crop losses and eoonomic applications 
much more fully. 

Taking the book as a whole, the outstanding 
features are the co-ordination of work on the 
animal and plant viruses, which workers in both 
fields will find stimulating, and the excellent 
bibliographies, brought down actually to the 
middlo of 1933, for which alone tho book would 
bo worth its price These are appended to most 
chapters, and are not merely lists of titles, but are 
discussed bo far as space permits One or two 
notable omissions may be referred to, such as the 
original discovery of tho insect transmission of 
leaf-roll by Oortwijn Botjes in 1920, that of 
potato earners by Atanasoff in 1925, and the 
finding of the A-chlorosis and B-chlorosis of the 
Malvaoess by Hertxsch in 1927, whereby he 
reconciled tho work of Lindemuth and Baur The 
book closes with an author and subject index, 
except for 10 pages of disfiguring publisher’s 
announcements at the end 

In a discipline so young, it may be asked which 
are the recent advances and which the older ? 
It will surprise most people to learn that potato 
mosaic was first seen by Orton, an Amoncan, m 
a German field m 1911, tho irony of this being 
that not a single commercial American potato 
plant has since been found which is free from 
mosaic To this author’s classical bulletin of 1914 
we owe the specifio name leaf-roll (philologieally 
preferable to ‘leaf roll') and tho first mention of 
potato mosaic and streak With whom shall we 
begin the modern period ? With Orton, or Appel 
who inspired him, or Allard who conveyed the 
classical tobacco mosaio to potato in 1912, or 
Quanjer who discovered the infectious nature of 
leaf-roll in 1916 ? None of these papers is men¬ 
tioned. The reviewer would say that the ‘recent’ 
period begins with Quanjer’s paper of 1916, and 
he would like a student approaching the subject 
to do so m a filial and historical spirit, contrasting 
the trackless jungle of degeneration theories, from 
Pannentier downwards, which existed before 
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1916, with the path which was then so magically 
opened through it Or if 1916 is too remote, then 
he would say that the modem period begins with 
the general adoption about 1923 of the Wagenmgen 
greenhouse equipment and methods, which every 
country has copied, for all results of value liave 
flowed lrom them 

A striking feature of the bibliography is the 
immense preponderance of work m the English 
language Even if one were to admit that some of 
the other languages have not been gleaned so 
thoroughly, vet it is true that practically all the 
creative work (work m Dutch excluded) has 
appeared in English, and to this all the English- 
speaking countries have made first-class contri¬ 
butions, including besides (Jreat Britain, Ireland 
and the United States, Australia, Africa, India 
and Canada 

Virus workers—how long must we wait for 
‘virologists’ 2 —have a gratifying esoteric feeling of 
working in a new medium in which anything may 
happen liecaiiM' it transcends the ordinary laws 
For this reason they have not been popular with 
their fellows, who have failed to understand what 
they are doing, if anything, except squabbling 
mcomprehensively The present book removes 
this reproach, and virus workers themselves may, 
looking back over the lalwurs of the last seven¬ 
teen years, congratulate themselves se valdc 
profeewse They have compiled a body of learning 
which fits the facts of Nature, explaining what 
was previously inexplicable, and their theories 
arc still fruitful There is no other criterion of 
the truth Pact, A Mctiphy 

The Intimate Structure of Fibres 
Fundamentals of Ftbre Structure By W T 
Astbury Pp x +187 (London Oxford 
University Proas, 1933 ) &» 6 d. net 
T is a not uncommon complaint that the trend 
of thought in modem physics lias been m such 
a direction as to make it almost impossible to 
devise an extended eoume of lectures suitable for 
extra-mural students The study of quantum 
theory, wave mechanics, potential barriers and the 
like demands a mathematical equipment and a 
technical knowledge quite beyond the oompass of 
those whose training, in mathematics especially, 
has not t>oen regular and systematic 
That there is something in the complaint is seen 
in the practical fact that physical subjects do not 
bulk largely in adult educational syllabuses. Here 


and there, swimming rare m the vast whirlpool of 
courses on economics, music, and all possible 
oultural aspects of literature, may be found a 
lonely sot of lectures on the history of the physical 
sciences or on some astronomical topio; but on the 
whole, physical subjects are poorly represented in 
such syllabuses—a very different state of affairs 
from that which held fifty or sixty years ago when, 
to hear Tyndall, crowds queued up at the Free 
Trade Hall as at a theatre The fault may be in 
the subject, or may be m the teacher 

Mr Astbury’H admirable lectures soem to show 
that, given an enthusiastic and clear-headed 
teacher, who speaks of what he really knows from 
first-hand acquaintance with the subject, an 
elucidation of some of the most recondite problems 
of modem physics may be satisfactorily presented 
to a lay audienoe 

X-ray analysis, of course, lends itself specially 
to exposition by means of models—using that 
word in a very wide sense—and Mr Astbury has 
not been slow to avail himself of such assistance 
os models can afford Ho has not been afraid to 
begin at the beginning, and by means of happy 
analogy and illustration has built up an atomic 
and molecular world m which his hearers, almost 
without realising the complexities with which 
they have to (leal, are led from a molecule of 
hydrogen to those of methane and of benzene and, 
in a very little time, aro finding structures such as 
that of tn-olein no more difficult to handle than 
that of ethyl alcohol 

The story of tho X-ray analysis which has 
unfoldod the crystalline structure of fibres is one 
of the most fascinating of the tales that applied 
science has to toll, and the story loses none of its 
fascination in tho skilled hands of Mr Astbury It 
is clearly and authoritatively told by one who has 
played a large part in its development. The titles 
of his successive lectures—the fundamental nature 
of matter and radiation , the invisible fibres of 
the world of molecules , how atoms and molecules 
make patterns in space; an X-ray view of the 
uiside of a textile fibre , the fundamental struo- 
tural difference between wool and other fibres; 
and some inside information about the properties 
of the wool fibre—Bhow sufficiently well the linos 
along which Mr Astbury has developed his thesis 

The textile students of Cleckheaton are to be 
congratulated on their privilege of hearing these 
lectures which, in their present form, should 
appeal to a very wide audienoe. 

Allah Fibguson. 
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Co m p r ession- Ignition Engines 
High Speed Diesel Engines, with Special Reference 
to Automobile and Aircraft Types an 
Elementary Textbook for Engineers, Students and 
Operators By Arthur W. Judge Pp vui +248 + 
35 plates (London Chapman and Hall, Ltd , 
1933) 10s 6 d net 

R JUDGE set himself a difficult task when 
he decided to compress into less than 250 
pages an account of high-speed Diesel engines, 
which (as he hopes in the preface) will 
lie equally suitable for engineers, students and 
operators The needs of the second and third of 
these groups, if not almost mutually exclusive, are 
at least difficult to harmonise the operator must 
think chiefly of details whilst the student’s 
essential need is to grasp general principles and 
view the subject as an articulated whole None¬ 
theless, the author has achieved his aim in a 
remarkable degree, and no one who professes, or 
desires to profess, a close acquaintanceship with 
this type of engine can afford to ignore Mr Judge's 
contribution The title chosen for the book may 
be questioned, though the author makes some 
defence of his choice in urging that the name 
Diesel engine is more readily recognisable than 
compression-ignition engine There wc think he 
is wrong , tho latter name is already well enough 
known to those for whom he writes even if not to 
the world of the “PreHs and General Public” to 
suit which his choice of title was, he admits, mainly 
selected 

One of the chief uses of this engine is found 
in road transport In the sixteen different 
makes on the road there are very varying 
standards of performance, but it is understood 
that more than one hundred motor vehicles 
using one of these engines are now on tho road 
in London alone, and any criticism of their 
performance arises not because of failure in 
thermodynamic efficiency but mainly because, 
owing to the youthfulness of design, maintenance 
troubles loom rather large. 

Another important field is that of aviation 
Here the great potential gains are the lessening 
of fire risk on crash, and the elimination of radio 
interference from ignition gear Both of these am 
of first-rate importance and the former can 
scaroely be over-emphasised, especially for civil 
air transport 

On p. 196, the author gives an illustration of 
the rather oomplex Jumo engine which is a 


triumph of the illustrator’s art ‘ the credit for 
this he gives to our contemporary, the Mechanical 
World Tho illustrating work throughout iB of a 
high level, and wo think the author is to be 
congratulated upon the care he has taken to 
attain a high level in this regard Furthermore, 
his book gives the best short aocount we have 
seen of the vanouB cylinder combustion-heads 
which have been tried, and of tho important aim 
and purpose which lies behind them We have 
no hesitation m recommending this book as a 
valuable addition to any engineer’s library 


Problems in Mental Deficiency 
Stoke Park Monographs on Mental Deficiency and 
other Problems of the Human Brain and Mind 
No 1 The Burden Memorial Volume Dedi¬ 
cated to the Memory of the late Rev Harold 
Nelson Burden Edited on behalf of tho Medical 
and Consultant Staff of Stoke Park Colony, 
Stapleton, Bristol, by Dr Richard J A Berry 
Pp xix+249 +29 plates (London Macmillan 
and Co . Ltd , 1933 ) 10s 6d net 

I N this volume there is collected together a 
senes of papers, dealing with tho problems 
of mental deficiency, by a variety of authors, 
most of whom are members of the medical staff 
of Stoke Park Colony Two thirds of the articles 
have been previously published though they 
appear in this collection in slightly modified form 
The first paper, which is the longest in the 
series, concerns the detection of potential ‘social 
inefficiency’ by physical and mental measure¬ 
ments, and was originally published in 1920 It 
contains a comprehensive table giving norms of 
the brain oapacity of Australian children, calcu¬ 
lated by one of Lee’s formulas The writer of the 
article, Prof R J A Berry, holds that there is a 
fairly constant relationship between head volume 
and intelligence, and he applies this hypothesis to 
the diagnosis of mental subnormahty. He at¬ 
tributes the relatively small size of the heads of 
some delinquent and defective children to the 
mcomplete development of the cerebral cortex 
The proportion of mentally subnormal individuals 
who have head measurements which do not 
deviate significantly from the normal is not 
indicated and without this knowledge it is difficult 
to see how cranial capacity can be of much 
diagnostic importance in a given oaae. The 
diagram shown on p. 26, apparently showing the 
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relationship between mental age and cranial In a short paper, published for the first time, 
capacity, is misleading The correlation between R. M Bates describes three rare developmental 

these two variates is weak and many mental abnormalities which have been found in association 

defectives of imbecile and idiot grades have heads with mental retardation. This article is par- 

of normal dimensions ticularly good and it is well illustrated. It 

One of the new papers gives a detailed analysis records a case of anomalous oemoal vertebra, 

of cellular changes found m the brains of three a case of bilateral facial palsy with club-feet 

defectives It is concluded that the more severe and an example of what is clearly aorooephalo- 

the grade of defect, the more disorganised is the syndactyly 

histological picture of the cerebral cortex Another Though there are many statements in this book 
original article, by B M Norman, socks to concerning whioh research workers in mental 

demonstrate a relationship between these cellular deficiency and related problems will disagree, 

deficiencies m the cortex and neurological ab- they will find it convenient to have the 

normalities which are to be found among mentally essays collected m a single and well-printed 

defective patients volume 


Short Reviews 

Edwardian England A D 1901-1910 a Series of Annals of the Royal Botanic Garden, Calcutta. 
Lectures delivered at King’s College, University Vol 13 * Aswtxc Palms — Coryphees. Posthumous 

of London, during the Session 1932-3 Edited Work by Dr Odoardo Becoari Revised and 

by Prof F.J C Hoamshaw. Pp 286 (London edited by Prof Ugolino Martelli Pp vn ( 366. 

Jwnest Benn, Ltd , 1933) 10s 6d net. 60 rupees, 75s. Plates Pp v+102 plates. 

This book contains the latest of the well-known 20 8 rupees , 40* 0d (Calcutta Bengal 

senes of publio lectures arranged by the History Secretariat Book Depot, 1931) 

Department of King's College, London. “Ed- F*w groups of plants are more difficult to oom- 

wardian England” may be said to include the prehend systematically than the palms, and this 

first decade of the century, but there would be is mainly due to the bulkiness of adequate speed- 

only a verbal incorrectness in extending it to the mens causing them to be largely neglocted by 

outbreak of the War. Edward VII’s two main explorers, so that we weloome the continuation of 

interests were society and foreign policy With this great work on Asiatic palms by the late Prof, 

regard to these two aspects of publio life in 0 Beccari, published posthumously by Prof. U. 

England, there really was an Edwardian penod Martelli No eastern botanist ever possessed the 

But the same remark can scarcely be made of, knowledge of Asiatic palms which Beooari m his 

for example, literature and science travels in Malaya, one of the richest palm areas 

Still, as Prof. H. Levy shows, in his illuminating in the world, had accumulated The Coryphee are 
lecture on the advance of science during the period, especially interesting as they appear to be the 

any link in the chain may be isolated for special oldest known group occurring in the Eocene, and 

study He rightly inmate that it was appropriate almost the only palms found in temperate regions, 
in this lecture to regard scaenoe, not merely in an the unique European palm Chamcerops being one 
abstract sense, but also as permeating the social of them 

life of the time. It was the Edwardian period, for Besides full descriptions of the Asiatic species, 
example, which saw the transition from dimly to illustrated by photographs of specimens, the 

brilliantly lighted streets and buildings, with oon- author has added a very useful list with localities 

sequent changes, on a great scale, in the uses of and diagnoses of those of the New World, with 

leisure. Passing from the effects of applied scienoe anatomical drawings Of flowers and fruits All 

upon social practice, Prof Levy refers at some that now remains of Beocari's manuscripts in 

length to the experimental and theoretical investi- the capable hands of Prof. Martelli and awaiting 

gations that were m&tunng during the period, publication, are those dealing with the Arednete, 

Here, what he has to Bay about relativity seems for the Lepidocaryin® and Borassmee were pub- 

to us as dear as any popular explanation that we lished in the Calcutta Annals before Beocari's 

have encountered Naturally Prof. Levy’s re- death and the Phoenicinee (dates) in MalwHa. 

ferenoes to biology are briefer, but he explains With the publication of the remaining portion the 

how during the Edwardian penod evolutionary whole work will stand for ever as a worthy monu- 

theory advanced from a qualitative to a ment to one of Italy’s greatest botanists, and this 

quantitative and measurable stage Both in we hope will be carried out by Prof Martelli, 

■cope and in treatment the lecture is a fitting who is much to be congratulated on the work of 

contribution to the volume in which it now revision and publication of the present volume, 

appears. H. N. R. 



NATURE 


123 


JANUARY 27, 1934 


Marie Slopes : her Work and Play. By Aylmer 
Maude. Authorised edition. Pp 299 + 8 plates. 
(London: Peter Danes, Ltd , 1933 ) 8a. 6 d. net. 
Dr. Martw Stofbs is a remarkable woman ; and 
if she were unaware of the ngnificanoe of her work 
and influence, Mr. Aylmer Maude’s book could not 
fail to enlighten her. It is not given to many 
workers in the realm of scienoe—natural or social 
—to have their biographies published during their 
lifetime ; so that Dr. Marie Stopea is fortunate in 
this respect and also in her biographer, whose 
literary gifts enable him to present a pleasing 
portrait of his subject 

Dr. 8topee’s scientific work in paleobotany, the 
composition and structure of coal, and related 
subjects, belongs to the first rank and has both 
scientific interest and practical value The general 
ublio knows nothing of her eminence in these 
elds and associates her name only with the 
subjects of birth control and problems of sex. 
For the enlightened view now taken of these 
matters by most people, the chief thanks are due 
to Dr. Stopea, whose work marks a new epoch in 
the life of the community Mr Maude is evidently 
an ardent diBoiplo of this pioneer of social hygiene 
and intelligent reproduction of the human species ; 
and on this account wo ought perhaps to overlook 
the exalted position in which he sometimes places 
her Several of the chapters might have been 
abridged with advantage, but on the whole the 
book is a faithful record of Dr Stopea’a activities 
in many directions 

Elements of Optical Mineralogy. an Introduction 
to Microscopic Petrography By Prof Alexander 
N Wmchell Third edition. Part 2 Descrip¬ 
tions of Minerals , unlA Special Reference to their 
Optic and Microscopic Characters. Pp xvm+459 
(New York • John Wiley and Sons, Ino.; 
London. Chapman and Hall, Ltd, 1933.) 
37s Qd net. 

The general arrangement of the third edition of 
Pt 2 of Winohell’s “Elements” remains broadly 
the same as in earlier editions. Advanoes in know¬ 
ledge of the relations between the optical properties 
ana chemical composition of crystals, especially 
those affecting the amphibole group, have been 
incorporated in the text. 

An important change has, however, been made 
m the chapter on the silicates, which occupies more 
than half of the book. This large group of minerals 
has been re-olaasified, so far as is at present possible, 
on the basis of the remits obtained m recent yean 
from X-ray crystal analysis. This change-over, 
with its subordination of chemical composition to 
crystal structure, is of the greatest theoretical 
interest In effect it summarises the results of all 
the work done on the silicates in recent yean. 

This is an invaluable work for students and 
research workers m mineralogy and petrography, 
It is therefore unfortunate that the slight increase 
m six* of the latest edition should be accompanied 
by so very considerable an increase in price. 


The Official Tear-Book of the Scientific and Learned 
Societies of Cheat Britain and Ireland • with a 
Record of Publications issued during Session 
1932-1933. Compiled from Official Sources. 
Fiftieth Annual Issue Pp. viu+171. (London: 
Charles Griffin and Co , Ltd., 1933 ) 10s not 
The publishers of this Year-Book are to be con¬ 
gratulated on their enterprise, for the present year 
marks the jubilee of its issue There can be no 
question that the existence of such an annual 
volume has promoted the interests of science 
generally and of the societies with which it deals, 
by providing accurate details of the numerous 
scientific bodies in the British Isles The present 
issue is on the usual lines , the various societies 
are classified into 14 groups The officers, member¬ 
ship, dates of meetings, and publications of each 
society, institute, etc, are given, and m many 
cases further details, such as the objects of the 
society, are appended A good index, and a 
logical grouping of the societies make it quite 
easy to refer to any society. All information incor¬ 
porated in the volume is compiled from official 
souroes, it is, indeed, a work of ready reference, 
worthy of support by scientific societies. 

Modem Theories of Development • an Introduction 
to Theoretical Biology By Ludwig von Berta- 
lanffy Translated and adapted by J. H. 
Woodger Pp x +204 (London: Oxford 
University Proas, 1933 ) 8s 0d net 
This important introduction to theoretical em¬ 
bryology is well-known to all those interested in 
the subject The English translation and adapta¬ 
tion by Dr Woodger will make it available to a 
wider circle of readers. The author proposes as a 
solution to the crisis of present-day biology, the 
constitution of a purified Boionoe which would 
relate and explain the accumulated facts pertaining 
to the study of living organisms As a synthetic 
principle of this scienoe, the anthor proposes an 
organ ismie theory which would aim at the estab¬ 
lishment of the laws of biological systems based on 
experimental data and on the possible use of 
mathematical logio 

Examination of McTaggart’s Philosophy Vol. 1. 
By Dr C D. Broad Pp. lvi +460. (Cambridge: 
At the University Press, 1933 ) 21s net 
One cannot do juatioe in a few sentences to this 
excellent commentary of McTaggart’s philosophy. 
Not only is McTaggart himself a great philosophical 
mind, but Dr. Broad, his commentator, oompela 
the attention of his readers whenever he writes 
about philosophy McTaggart’s “Nature of 
Existence” is a difficult book to study. But its 
reading will perhaps beoome easier after perusal of 
the present commentary. With a wealth of detail 
and a great ingenuity of thought, Dr Broad shows 
us how MoTaggart’a analysis of existence and 
reality led him to the formulation of the principle 
of determining correspondence, and what masterly 
use he made of this principle in the explanati o n of 
metaphysical values. T G. 
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Fluorescence and Its Use as a Method of Testing and Analysis 

By Dr Julius Grant 


O NE of the results of the increasing popularity 
in recent years of so-called ‘sun-ray’ treat¬ 
ment has been the rapid development of improved 
methods of generating ultra-violet rayH This has 
placed in the hands of the scientific worker 
very efficient sources of such radiation, and it is 
therefore not surprising that other uses of this 
region of the spectrum should have followed in 
the wake of the above developments Otic of the 
most interesting is the generation oi a character¬ 
istic fluorescence m numerous substances, and this 
is now widoly employed as a method of testing 
and analysis 

The range of ultra-violot radiation is usually 


considered to extend from about ISO A to 4000 A , 
but the principal rays used for obtaining fluores- 
cenoe effects are confined to wave-lengths between 
about 2500 A and 3700 A , and there is ample 
evidence that individual rays in this range are 
particularly effective Similar selectivity is, of 
course, well known in connexion with work on 
ultra-violet therapy and on the photochemical 
activity of ultra-violet light. 

Generation of Ultra-Violet Light 
Methods of generating ultra-violet light are 
fully treated m works on light-therapy, and it is 
necessary here only to indicate some of the special 
requirements of fluorescence analysis 
Carbon and mercury arcs have both been used, 
but whilst the former is best adapted for fading 
tests on acoount of the similarity of its spectrum 
to that of sunlight, the latter has proved more 
popular where an intense ultra-violet radiation is 


required with a minimum of visible rays The 
character of the actual radiation emitted depends, 
however, on the typo of lamp and on the working 
conditions As is well known, the principle of the 
method is the production of an electric arc in the 
mercury vapour produced between two heated 
mercury electrodes Mercury lamps vary consider¬ 
ably in design , some give a point-source and are 
particularly useful for spectroscopy and fluores¬ 
cence microscopy, whilst others are designed to 
give a maximum luminous area The unstable 
open forms of U- or H-tubes have now largely 
been replaced by completely enclosed types, one 
of the latest of which takes the form of an ordinary 
electric-lighting bulb oont&imng a globule 
of mercury and two tungsten electrodes 
which serve both to heat the mercury and 
to carry the arc 

There are also nval claims between 
lamps operating m a vacuum and at 
atmospheric pressure The latter have a 
great advantage in that they can be 
opened and cleaned, but on the other hand, 
with the former there is less necessity 
for BUch cleaning, owing to the absence 
of air One well-known design consists of 
ail evacuated quartz tube, with a reservoir 
of mercury at each end, into which pro¬ 
trude metallic leads connected to the 
electricity mains When the lamp is tilted, 
the mercury runs across the floor of the 
vessel and short-circuits the two loads , the 
heat so generated produces mercury vapour 
and the are then strikes. 

Such lamps were at one time expensive 
and deteriorated rapidly, but recent models 
are cheaper both to buy and to run, and 
can eventually bo regenerated The changes 
whioh occur on ageing often produce 
alterations in the spectral distribution of the 
radiation, and if these are not controlled from 
time to time discordant fluorosoence results may 
be obtained 

During the last year or so, several 'lamps' 
which utilise the ultra-violet constituents of day¬ 
light have appeared. They are essentially darkened 
boxes fitted with a filter to remove visible rays, 
and are necessarily relatively inefficient How¬ 
ever, they are portable and comparatively cheap, 
and for some purposes are adequate 

Technique 

The lamp is usually housed in a box, provision 
being made for viewing objects either by reflected 
or transmitted light through a filter which removes 
visible rays, the brilliance of which would obviously 
mask any fluorescence Filters may be solutions 
of dyestuffs or coloured or coated glasses, and may 
be chosen so as to isolate almost any given range 
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of wsve-lengtha;- nickel oxide glass (‘Wood's 
glass’) is, however, the best for most purposes. 
As already indicated, it is important to keep a 
control over both the quality and quantity of 
the radiations, and here again there is a wide 
choice of methods, of which the photoelectric cell 
and the use of the selective photochemical action 
of the rays on certain chemical reactions are the 
most promising 

The procedure depends to a great degree on 
the nature of the sample Useful information is 
often obtained if a little powder is blown on to 
moist filter'papers whioh have been treated with 
reagents, whilst solids m the 


reproducing odour effects. They are, however, 
greatly used in criminological and museum work, 
for example, to provide evidenoe of falsification 
of documents (Fig 1 is a photograph of a falsified 
document taken in ultra-violet light, in which the 
original writing is plainly visible, although not 
apparent m daylight) 

Aptuoations 

The applications of fluorescence are numerous 
and varied, and can only lie briefly indicated 
hero , they are discussed fully elsewhere*. 


mass are usually exposed on a 
fresh fracture which also may be 
spotted with reagents Liquids 
are examined in non-fluoresccnt 
containers, preferably m open 
Petn dishes or in quarts test- 
tubes, and it is often an advantage 
with solutions to use a variety of 
solvents and dilutions Capillary 
analysis, m which the ‘zones’ 
produced on a strip of filter 
paper suspended in the liquid or 
solution are examined in ultra¬ 
violet light, has proved very 
useful, notably m eonnexion with 
mixtures of alkaloids and dyes, 
and Danckwortt and Pfau 1 have 
even obtained semi-quantitative 
results m this way. 

When, however, it is required 
to determine the composition of 
a mixture containing a fluoresoent 
ingredient, the usual procedure 
is to match it against one of a 
senes of known mixtures. The 
importance of working under 
strictly standardised conditions 
m all this work cannot be 
emphasised too strongly The 
type of lamp, its age, the time 
which elapses after striking the 
are, the filter, the temperature 
and humidity, etc., all deter¬ 



mine the actual appearanoe of no t Camp«rl»oa of d*> light »ud fluort*«n<M pbotogr«j)h» of »tr1p» of yellow paper 
the fluorescence, and it Is essential 


that each worker should evolve and adhere to 
his own conditions if apparent anomalies are to 
be avoided. 

The use of fluoresoent compounds as stains in 
microscopy and as indicators in titration work has 
greatly widened the range of application of the 
method. In the former case it is often possible 
to bring out fine details, for example, of plant 
structure, which are invisible in daylight, whilst 
the latter method may be used for coloured fluids, 
for example, for the titration of quinine* and of 
the acidity of wines, and for neutralisation titra¬ 
tions in extremely dilute solutions. Photographic^ 
methods require special technique and their 
applications are limited by the difficulty of 


The examination of chemical substances fqr 
purity is one of the best known Many alkaloids, 
most dyestuffs and numerous inorganic and orgarno 
compounds give characteristic colours, and as 
these may depend on the origin, punty and 
method of manufacture, they form the basis of 
rapid testing methods, the importance of standard¬ 
ised conditions being always emphasised Such 
methods have found application in connexion with 
paint pigments, drugs and all industries where 
dyestuffs are used. Thus in Fig 2 specimens 1-4 
are strips of dyed yellow paper which appear 
identical m daylight (top row) but vary consider¬ 
ably in odour and in intensity in ultra-violet 
light (bottom row); Nos. 6 and 6 are the same as 
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No. 4 after exposure to sunlight (1 week) and to 
ultra-violet light (2 hours), respectively, and 
comparison of No. 7 with No 8 shows the effect 
of addition of wax size. Accelerated fading tests 
are best earned out with the carbon arc, which 
gives effects nearest to those of sunlight, in 
many oases the results from the mercury arc 
are definitely misleading and this lamp is more 
suitable for ageing tests, or for tests based on 
the use of the change m fluorescence on exposure 
(see Nos 6 and 6 in Fig 2) as a measure of 
stability 

Plant materials offer a wide scope for the 
method, particularly if fluorcsoenoe microscopy is 
employed Examples aro the differentiation of woods 
and of vanous strains of seeds, and tho control of the 
composition of farm products such as fertilisers, 
poultry and eattle foods, dairy produoe, etc Fig 
3 shows the appearance in ultra-violet light of five 
rhubarbs (R Palmatum, High-dned Flats, Rough 
Rounds. R Rhaponlicum and Canton, respectively), 
and is an example of the numerous applications 
of the method to plant drugs The fluorescence 
produood by bacteria, fungi, animal organs, sera 
and biological fluids also lends itself to the method, 
and a considerable amount of work has been 


The application to work involving the use of 
organic solvents and mineral or essential oils is 
particularly wide, as such materials usually glow 
vividly in ultra-violet light Reference has already 
been made to the identification of dyostuffs and 
the use of fluorescent indicators, but it should also 
be mentioned that this work has provided useful 
information concerning the mfluenoe on fluor¬ 
escence of chemical constitution. 

In conclusion, the applications to the food 
industries merit a few words. Fatty foods 
fluoresce, the yellow colour of butter being 
modified by tho presence of margarine or other 
foreign fata. A great deal of work has been 
carried out on milk, partly from the public health 
point of view and partly with the object of ascer¬ 
taining the nature of the fluorescent constituent 
(loctochrome), which has now aotually been 
isolated 

Tho sensitiveness of micro-tests for organic or 
inorganic substances may often bo magnified if 
the test involves the production of a compound 
which fluoresces, and several aids to the detection 
of preservatives such as bone, bcnzoio and salicyhc 
acids, as well as sulphites*, are provided in this 
way Other work has been directed to the examina- 



Fiq 3 Fluorescence photograph! of five different rhubarb! 


earned out (notably by 0 Dh6r6‘) on blood and 
the porphyrins 

Closely related to this are applications to 
medico-legal work, particularly from the point of 
view of identifying stains on garments and drugs 
in body fluids, and although tho mothod is in its 
infancy, it has already met with some encouraging 
sucocssos 

The method is also of considerable use in other 
branches of onminological work; erasures or 
alterations of wntten matter (see Fig 1) and the 
detection of imitation Water-marks are examples, 
and m a case recently submitted to me 1 , it was 
possible to differentiate oasily between a genuine 
banknote and a particularly clever forgery from 
the fact that the dyestuff used to produce a blue 
design fluoresced with a green oolour in one ease 
but appeared black in the other. 

Museum work should be mentioned in this 
connexion, since photographs m ultra-violet light 
of paintings, palimpsests and other documents 
frequently provide evidenco of supenmposition 
The dyestuffs used on postage stamps are excellent 
indications of possible imitations in philately, and 
a complete technique has been evolved for the 
examination of geological specimens and fossils. 
Since ageing influences the appearance of sculpture 
materials, ivory, woodwork, etc, repairs and 
himitations may be detected. 


tion of spices, cheese, jams and bakory^and 
fermentation products, and among the * con¬ 
fectionery products special mention should be 
made of honey 7 , since applications of the methods 
of capillary analysis and absorption spectroscopy 
have yielded results which, it ib claimed, enable 
a distinction to be made between honeys of 
different origins 

No mention has been made of applications of 
the method to the rubber, cellulose, paint, fuel or 
ooramio industries, or to sewage disposal and 
general organic and inorganio analysis, but 
numerous applications suggest themselves, and the 
general utility of the mothod (provided always 
that working conditions are standardised) is now 
recognised 

I am indebted to the British Hanovia Quarts 
Lamp Co , Ltd, for the loan of Fig 1, and to 
Messrs Chapman and Hall, Ltd, for Figs 2 and 
3 (from “Fluorescence Analysis in Ultra-Violet 
Light”) which were kindly photographed for me 
by Col W. R. Mansfield. 


1 P W. Danekwortt sad 1. Pita, Amfrtt, M, 707 ; 19*7. 

•J Chant, ibU, M, MS, 19S1. 
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The Ray 

T HE recent appearance of the one hundred and 
twentieth volume of the publications of the 
Bay Society is a step onward in a great national 
undertaking. In the ’thirties of last oentury, 
the idea of producing a ‘fauna’ worthy of British 
science, in which every species of animal known 
to occur in Britain should be described and 
figured, with some acoount of its habits, habitat 
and synonymy, by the united labours of several 
naturalists, each an expert m his own line, was 
being realised under the sympathetic manage¬ 
ment of Hr Van Voorst Yet m spite of the loving 
care that he lavished on the production, as is 
abundantly shown by the charming vignettes 
which adorn each chapter of his books, it became 
apparent to the naturalists who in 1843 attended 
the meeting of the British Association in Cork, 
that Van Voorst's series had begun with mono¬ 
graphs which were ‘best sellers’, such as Bell’s 
“British Quadrupeds” 1839, Yarrell’s “British 
Fishes” 1836 and “Birds” 1843, and that there 
would remain a considerable residue of un¬ 
monographed classes of animals for which neither 
the British Association, nor the scientific societies, 
nor publishers would have the funds neoessary 
for publication "To rescue such precious materials 
from oblivion, is one of the objects for which the 
Ray Society was instituted ” 

The original proposal to found a “Ray Club”, 
an association for publishing zoological and 
botanical monographs and translations “which 
would not be likely otherwise to find a publisher”, 
was taken up by a considerable body of naturalists 
in response to a circular drawn up by George 
Johnston of Berwiok-on-Tweed, and widely circu¬ 
lated by Sir William Jardine Their replies are 
bound up m a volume of lettere addressed to 
Sir William Jardine, recently presented to the 
Ray Sooiety. Not all were enthusiastic. Botanists 
were on the whole inclined to the opinion that 
sufficient provision had already been made for the 
British flora, but Prof Charles Babington of 
Cambridge saw that in cryptogamio botany much 
remained to be done Prof Richard Owen, 
quoting his experience of the early struggle of the 
Sydenham Sooiety, at first refused to join the 
proposed club on the ground of the impossibility 
of getting enough members for the purpose How¬ 
ever, by dint of much correspondence, a sufficient 
body of subscribers was eventually secured, and 
on February 2, 1844, with a slight ohange of title, 
the “Bay Sooiety” was instituted, and officers 
were elected, and on October 2, under the chair¬ 
manship of Sir Philip Egerton, the report of the 
first annual meeting was read by the secretary, 
Dr. Edwin Lankester Four hundred members, 
including Prof. Owen, had been enrolled, £236 had 
been received in cash, and a programme of pro¬ 
jected publications was issued; the first two ' > 
being “Memorials of John Ray” and “Iooao- 
graphia Linnsaana otr Illustrations of the original 


Society 

specimens in Zoology of Linrueus at present 
«r<«ting in the Museum of the Linnean Society”, 
to be edited by Profe Bell and Forbes 

The seoond annual meeting was held at Cam¬ 
bridge on June 23, 1846, Prof John Phillips 
being in the chair 

Already m Deoember 1843, “A Monograph of 
British Nudibranch Mollusca” was in preparation 
by Messrs Alder and Hancock; and a volume 
of “Reports on the Progress of Zoology and 
Botany” m 1841-42 was the first volume to be 
issued to the subscribers Also the Council of the 
Society had plans for the translation of Aristotle 
on “Animals”, Diosoondes on “Plants”, Azara on 
the “Birds of Paraguay", and for a new edition 
of Lump’s “SyBtema Naturae” 

None of these was attempted, though Johnston, 
who shared the secretarial duties with Dr Edwin 
Lankester, wrote “I trust the Ray Sooiety may 
publish a good translation of Arutotle and Pliny, 
but beyond these I hope we may have better fish 
to fry for a very long time to come ” This hope 
has been most frilly realised, for m its programme 
the Ray Society has gone from strength to 
strength 

The first great folio monograph to be undertaken 
was on the “British Nudibranch Mollusca” This 
continued to appear m parts for eleven years, and 
was completed by a supplementary volume fifty- 
five years later Meanwhile, the high reputation 
of this folio series of monographs was firmly 
secured by the olassio volumes of Allman on 
“Fresh-water Polyzoa” 1866, Huxley on “Ooeanio 
Hydrozoa” 1869, Blackwell on “British Spidere” 
1861-64, Carpenter on “Foraminifera” 1862, 
Gunther on “Reptiles of British India” 1864, 
Allman on “Gymnoblastio Hydroids" 1869-70, 
and McIntosh on “Nemerteans” 1873-74. They are 
not only scientific works of the first order, but also 
of artistio merit that had not been equalled 

The practice of publishing translations and 
reports on tho progress of the biological sciences 
was discontinued after 1868 A high standard was 
also set in the senes of octavo volumes Charles 
Darwin’s great “Monograph of Cirripedia” 1861-64, 
soon to be followed by Bowerbank’s “Bntiah 
Spongiad®” 1864, eto , put new life into the study 
of these groups. If we classify the various groups 
of organisms that have been monographed, we 
find them distributed as follows: 

Photozoa Foraminifera 1867, Rhuopoda 4 
vols. 1906-18. 

Pohitbba : by Bowerbank and Norman, 4 vols. 
1864-79 

Coelentehata : 1847, 1869, 1869-70; Sea 
Anemones 1927 and in continuation. 

Annelida by McIntosh, Nemerteans, 1872-73; 
Polychffita, 1898-1921. 

Fresh-water Polyzoa, by Allman 1866, 

Thtlobita : 1846. 

Cbustaoxa: Entomostraca, 1849; CSmpedia, 
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1861-54 , Copepoda, 1876-79 ; 1931-33 ; parasitic 
Copepoda, 1912-13 

Abaohnida Onbatidee, 1883-87, Tyrogly- 
phidso, 1901-3 , Hydracarina, 1924-28. 

Inseota- Collembola and Thysanura, 1871; 
Aphides, 1875-82 ; Coccidse, 1900-2 , Orthoptera, 
1919, Phytophagous Hymenoptera, 1881-92, 
Dragon-flies, 1930; Larvae of Butterflies and 
Moths, 9 vols 1885-99 

Tunicata 1904-12 

Vebtebbata • Batrachia, 1896-97 , Reptiles, 
1863, Cetacea, 1866 

Among the botanical works are memoirs on 
Desmids, 1904-22 , Diatoms, 1929 ; Charophyta, 
1917-23, Lichens, 1851, and on Vegetable 
Teratology, 1868, 1915-6 

In the face of this successful record, it is now 
amusing to read a passage in one of Bowerbank's 
early letters to Jardrne “I have seen Owen this 
morning and find he ib strongly opposed to ub I 
tried him very hard, but it was without effect 
Never mind. His weight is not so great as you m 
the country may imagine, and I can see that we 
shall get on very well without him ” 

It is to be observed that although the majority 
of the volumes issued by tho Society are concerned 
with tho systematic description of the animals 
and plants of the British Isles, this was only one 
of the objects which the founders had m view, 
and from the first some of the publications had a 
wider scope. Some systematic monographs deal 
with Europe or India, or include the whole world 


in their survey, and there are occasional work* an 
suoh subjects as morphology and teratology and 
on the historical and biographical aspects of the 
scienoe 

When, as a boy, I stayed with my father at various 
country houses, I recall that frequent referenoe 
was made to the Ray volumes for the identification 
of unfamiliar forms of life The library of a large 
country house would not have been considered 
as adequately furnished without these works of 
reference Now, alas, owing to increasing specialisa¬ 
tion, fower and fewer people have time to be 
m teres ted m the productions of their home-land, 
and it is therefore becoming more and more 
difficult to obtain support for scientific publications 
from individual subscribers It has thus become 
the bounden duty of the public libraries to stimu¬ 
late and provide for the pubho interest 

This account of the monumental achievement 
of the Ray Society must not be closed without 
some allusion to the fact that tho earliest circulars 
and volumes issued by the Sooiety in 1844 were 
printed by Messrs C and J Adlard of 
Bartholomew Close, and that, although name and 
address have been modified, no other firm’s 
imprint has appeared on tho title pages for ninety 
years Nor must we forget the very great services 
which have m recent years been rendered to the 
Sooiety and to its authors by Dr. W T. Caiman in 
his editorial, no less than in his secretarial, capacity. 

The agents for the sale of the Ray publications 
are Messrs Dulau and Go R T Gunthkb. 


Obituary 


Pbof. T. Swale Vincent 

D R THOMAS SWALE VINCENT, formerly 
professor of physiology, University of 
London, died on Deoembor 31, 1933, at his home 
in Fishpool Street, St Albans, at sixty-five years 
of age 

Born on May 24, 1868, the son of Mr J Vinoont, 
Swale Vincent was educated at King Edward VI 
Grammar School, Birmingham, and took his 
medical course at the University of Birmingham, 
then Mason University College After taking his 
degree, he wont to the University of Heidelberg 
to study physiological chemistry under Prof 
Kossel, and returned to Birmingham to take up 
his first appointment as demonstrator of physio¬ 
logy. The year 1894 had soon tho birth of en- 
docrinology as we know it to-day, with the 
discovery by Oliver and Sharpey-Schafer of the 
striking rise in blood pressure produced by the 
intravenous injection of an extract of the supra¬ 
renal capsules Swale Vincent at onoe followed 
this new hne of investigation, and pursued it 
through tho whole length of his scientific career, 
with occasional excursions into the related fields 
of the circulation and of vaso-motor reflexes. In 
1896 he published his first paper entitled “The 
Suprarenal Capsules in the Lower Vertebrates” in 


the Proceedings of the Birmingham Natural History 
and Philosophical Society. Soon afterwards he was 
appointed British Medioal Association research 
scholar, and went to Sharpey-Schafer’s laboratory at 
University College, London, where he continued his 
investigations After two years he became Sharpey 
scholar in physiology, an appointment whioh 
carried with it the post of chief assistant m the 
physiology department, and later he was appointed 
assistant professor of physiology under Prof. 
Starling 

Swale Vincent left University College m 1900 
to tako up the post of leoturer in histology m the 
University of Cardiff One of his students there 
was T. Lewis, now Sir Thomas Lewis, with whom 
he published two papers on the biochemistry of 
muscle He left this post in 1902 to hold the 
Francis Mason research fellowship for investigating 
the physiology and pathology of the thymus ana 
other ductless glands, and went to the Physiology 
Department of the University of Edinburgh which, 
under Sir Edward Sharpey-Schafer, had beoome an 
active centre of endocrinological investigations. 
He collaborated there with two advanced students, 
W Cramer and W. A. Jolly, now professor of 
physiology at Cape Town. In 1904 he was ap- 
pointed to the chair of physiology in the University 
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of Manitoba, and remained in Winnipeg until 1920 
He had to create an entirely new department 
there, a task whioh he performed so successfully 
that when he left Winnipeg to return to London 
aa professor of physiology at the Middlesex 
Hospital, the University of Manitoba paid him a 
well-deserved tribute by conferring upon him an 
honorary LL D In London it again fell to his lot 
to reorganise the Department of Physiology, and 
its active scientific state when he retired in 1930 
bears witness to the success of his efforts Swale 
Vincent was at various times examiner m the 
University of London and the University of Leeds, 
and also of the Conjoint Board. He had been 
secretary of the Duotlees Glands Committee of the 
British Association sinoe 1898 In Canada ho served 
as a member of the Industrial Fatigue Board 
Swale Vinoent’s numerous publications oover a 
large part of endocrinology. Beginning with a 
study of the suprarenal glands, he proceeded to 
investigations on the pituitary, the thymus, the 
thyroid and parathyroid glands, and the Islets of 
Langerhans Ho was a prominent representative 
of the Sohafor school of physiology which, regarding 
the oell as a basic unit of physiological functions, 
combines histological studies with experimental 
techmquo The present generation of physiologists 
who can buy most of the various internal secretions 
in a more or less pure state at a chemist’s shop, 
must find it difficult to realise the laborious investi¬ 
gations required to understand the morphological 
and functional relationships of the different parts 
of the endocrine organs, most of which are formed 
as a result of the joining up of hiatogenetioally and 
functionally different tissues 
In extending his investigations to the action of 
normal tissues other than endocrine organs, Swale 
Vincent discovered the existence of substances 
present in all tissues producing a marked lowering 
of blood pressure and different from choline One 
of these substances was identified later by Barger 
and Dale as histamine, the subsequent study of 
which in the hands of Dale and his collaborators 
has revealed its profound physiological significance. 
Swale Vmoent was a careful worker, with a highly 
critical mind, qualities which enabled him to make 
positive contributions of lasting value, and to clear 
the new science of endocrinology from many 
pseudo-scientifio weeds The high international 
reputation of his work found recognition m the 
request to wnto a series of reviews on the ductless 
glands for Asoher-Spiro’s “Ergebnisse der Physio- 
logic”. These reviews were later expanded into a 
book "Internal Secretion and the Duotless Glands” 
whioh, first published m 1912 and sinoe passed 
through three editions, is one of the standard 
works on the subject. He also published in 1924 
an "Introduction to the Study of Secretion” and 
in 1929 with Prof. Sampson Wright, formerly his 
pupil and now his successor, “Introduction to 
Practical Mammalian Physiology”. 

Swale Vinoent waa a man of firm principles and 
high ideals cm which he would not compromise. 
He was essentially a shy man, and this sometimes 


gave an impression of brusqueness, while to those 
who had the privilege of knowing him well he was 
a staunch friend and a charming companion He 
had a deep love and a great understanding of 
music and was himself no mean pianist. It was 
characteristic that in the last years of his active 
life he became interested in the study of the 
physiological reactions of the body to music. In 
1914 he married Beatrioe, daughter of Mr. W. 
Overton of London, who survives him, and had 
two daughters W C. 

Da Knud Rasmussen 

Knud Rasmussen, who died in Copenhagen 
in December last, devoted most of his life to 
the exploration of Greenland, particularly in 
regard to the ethnography of the Eskimo He 
was bom in Greenland on June 7, 1879, the 
son of Chr Rasmussen, who was a pastor m that 
country and later a lecturer in the University of 
Copenhagen His mother was of Eskimo dosoent. 

After taking his degree at Copenhagen, Ras¬ 
mussen visited Lapland to study tbo natives 
and in 1902 returned to Greenland with M 
Enchsen to examine the social conditions of the 
Eskimo on the west coast. The report of that 
two years' study led to several reforms in the 
Danish system of administration, and w 1905 the 
Danish Government sent him again to Greenland 
to explore the conditions for reindeer as a souroe 
of livelihood for the natives From 1906 until 
1909 he was in Greenlandstudying Eskimo folk-lore, 
and his visits to the isolated Polar Eskimo 
of tho Cape Yuk area led to the foundation in 
1909 of the mission station of Nordstjemen in 
North Star Bay The following year Rasmussen 
added a trading Btation and changed tho name 
to Thule Afterwards the mission station was 
moved farther north, and Thulo became the base 
for a long senes of scientific expeditions under 
Rasmussen, in most of whioh he successfully iwed 
the Eskimo technique in travelling and hunting. 

The first Thulo expedition, m 1912, oroesod the 
ico-aheet m the north-west to Danmark Fjonl and 
Independence Fjord, thus linking the discoveries 
of Peary with those of Enchsen After spending 
some time in exploring around Thule and Melville 
Bay, Rasmussen led the second Thule expedition 
in 1916-18 to explore the topography and structure 
of the north-west coast. The return to Thule 
over the edge of the ioe-sheet led to the death of 
the Swedish botanist, Th. Wulff, who succumbed 
to the hardships This expedition oonvmoed 
Rasmussen that there can have been no migration 
of Eskimo round the north to the east coast of 
Greenland. Rasmussen did not take part in the 
third Thule expedition but devoted the fourth, 
m 1919, to a study of the folk-lore of the east 
ooast Eskimo. The fifth Thule expedition, in 
1921-24, entailed a journey, with K. Birket- 
Smlth, from Greenland to Bering Strait through 
the whole extent of Eskimo territory witto the 
view of studying' the origin and evolution of 
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Eskimo culture He found the oldest culture 
among the Canbou Eskimo, west of Hudson Bay. 
This spread to the arctic coasts and became 
dependent on marine animals, and then east and 
west until the Thule culture was homogeneous 
from Greenland to Alaska. An Alaskan culture, 
borrowing Asiatio influences, spread eastward as 
far as Greenland and is superimposed on the earlier 
culture Rasmussen’s researches on the Canbou 
Eskimo were a new chapter m ethnography 
With Denmark’s increased attention to East 
Greenland subsequent to her suzerainty being 
established over the whole country, Rasmussen 
tumod his attention to the east in the sixth 
Thule expedition of 1931 The aim was to explore 
the coast between Cape Farewell and Angmagssalik. 
Many additions to the charts were made and it 
was found that this part of the east coast is 
relatively free from ice in late summer The 
seventh Thule expedition of 1932 was the largest 
that Rasmussen led. It was also the first on which 
he made aerial surveys. The work was the outcome 
of the previous year’s reconnaissance and resulted 
in detailed surveys from Capo Farewell to Umivik, 
as well os two flights across the ice-sheet Equally 
important was the archaeological work on former 
Eskimo habitation of the coast. Rasmussen 
decided that seals wore numerous enough to 
support a scattered Eskimo community Hunters 
remained to investigate this problem more fully 


It was from a resumption of this work Gut 
Rasmussen returned ill to Copenhagen last year. 

Several of Rasmussen’s works have been trails* 
lated into English, including “The People of the 
Polar North” (1908), “Greenland by the Polar 
Sea” (1921) and “Across Arctio Amenoa” (1927). 
The reports of the various expeditions appeared in 
hah and Danish in MeddekUer on Qronland 
elsewhere He also wrote several books m 
Danish including “Nye Menneeker” (1905), “Under 
Nordenvmdens Svobe” (1906) and “Myter og 
Sagn fra Grfinland" (1921-25) In all his works 
he had the happy faculty of combining a ch a rmin g 
lucidity of style with a wealth of information. 
Among the many honours bestowed on Rasmussen 
were the Founder's Modal of the Royal Geo¬ 
graphical Sooiety, the Danish Medal of Merit and 
the orders of Danncbrog, St Olav and the North 
Star R. N. R. B. 


Wk regret to announce the following deaths: 

Sir William Hardy, F R S , director of food 
investigation m tho Department of Scientific and 
Industrial Research, secretary of the Royal Sooiety 
in 1915-25, and president this year of the British 
Association, on January 23, aged sixty-nine years 
Dr F. L Kitchm, F.RJ3, palaeontologist to 
H.M. Geological Survey of Great Britain, on 
January 20, aged sixty-three years 


News and Views 


The Endless Adventure of Government 

Problems of government and citizenship in the 
modem world were discussed by Mr Walter Elliot, 
the Minister of Agriculture, in his rectorial address 
as Rector of the Uiuversity of Aberdeen on January 
18 Government to-day, he said, is passing through 
a great transformation both at home and abroad 
Governments and States are no longer merely geo¬ 
graphical or political units, but oconomic units which 
every kind of intercourse has to take into considera¬ 
tion. Production is becoming decentralised ; inter¬ 
national trade lees and lens an interchange of special¬ 
ised lines of production and more and more a com¬ 
petition in similar lines The powers of modem 
science tend to make it feasible for specialised lines 
to be produoed anywhere m the world, or to be 
replaced by others just as good ; hence the national 
unit has become possible, although not necessarily 
desirable 

Interdependence of Various Countries 
The formula of the contu ually increasing inter¬ 
dependence of the world requires qualification Mr. 
Elliot gave three examples a illustration. In the 
first he traced the change j the eoonomio aspect 
of the trade in nitrate for i *e as a fertiliser. In the 
nineteenth century a great trade was built up with 
South Amenoa; steel rails went out and nitrate 
cams hack. Large fortuneuwere made, international 
leading improved, and the economists were happy. 


But men of science, thinking it unnecessary to 
transport nitrogen to fields already supporting the 
pressure of a column composed mainly of that gas, 
found a means of producing it in Europe, which was 
good for production but bad for trade. Referring to 
the neon lamp, Mr. Elliot said it was the old lamp, 
and not the new, which demanded all the para¬ 
phernalia of nineteenth century economies ; whilst 
the new artificial plastics denved from acetylene are 
replacing walnut and maple and the mahogany 
which took our forefathers to the West Indies. Mr. 
Elbot next turned to foreign investment, another 
section of tho world’s work where interdependence 
is no such certain sequence as was onoe assumed. 
A great deal of what is described as ‘trade’ is not 
exchange, but investment. The unooonomio nature 
of a great deal of foreign development has been 
masked by the free gift to competitors of transport 
systems, railway and steamer lines, whioh have been 
constructed at the expense of the produoers m Great 
Britain and presented to their competitors. 

Marketing Boards 

The ’aidless adventure of government, has 
beoome the problem of problems, the real riddle 
of the Sphinx. The re a son is immedia te fear—fear 
both of war and of peace. Organisation is essential j 
there are two methods—to organise the world at 
onoe, or to organise am alter units and gear them up 
to each other as soon as time and hard thinking will 
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permit. Both methods are required. The States of Central Hall of the Natural History Museum at 
the British Commonwealth of Nations have many South Kensington. It was these collections that 
economic problems in oommon, and the need of some formed the nucleus of the British Museum in 1753, 
standing organisation to examine these problems has and they contain many objects of considerable 
been repeatedly felt. Mr. Bruoe, formerly Prime intrinsic value and of histone interest. A recent 


Minister of Australia, has suggested that some of the 
best minds available should be applied exclusively to 
these formidable tasks, particularly in view of the 
emergenoe of British agriculture as one of the great 
and growing agricultures of the Empire Mr. Elliot 
greatly hopes that the work will be undertaken But 
an organisation which holds within itself the pos¬ 
sibility of just such a development—the Empire 
Marketing Board—has within the last few months 
been brought to an end Tlie failure of somo of these 
attempts, the difficulties of others, do not exonerate 
us from the necessity for making fresh trials Let us 
try marketing boards to cover the United Kingdom 
if we cannot get one to govom the world, if we cannot 
get one to span the Empire In agriculture wo are 
working on the linos of self-government in industry. 
We are trying to reconcile the producers and the 
customers, the industrial and the political aspects of 
the nation, which can no more be separated than the 
front and the back of a man's head 

Another Large South African Diamond 

A diamond of fine quality was found in January 
by Jacobus Jonker in South Africa m the Elandsfon- 
tein alluvial diggings on a tributary of the Pienaars 
River, near the Premier diamond mine and north- 
oast of Pretoria. The weight is given as 720 carats 
(146 2 gm ) There is no evidence to support the 
suggestion that this new ‘Jonker’ diamond is the 
missing portion of the ‘Cullman’ diamond, whioh 
was found in 1905 in the yellow ground in the 
wall of the Premier mine at a depth of 18 ft. beneath 
the surfaoe. The ‘Cullman’ weighed 621 2 gm. 
(3100 metno carats), and, as shown by the large 
cleavage surface, it was evidently only a portion 
(perhaps rather more than half) of a larger crystal 
Diamonds sometimes become fractured during the 
eruption of the kimberlite magma into the pipes Other 
large stones, but of doubtful quality, have been recorded 
from the Premier mine, namely one of 1640 carats in 
1012, another of 1600 carats in 1910, and another of 
11951 carats in 1924. The first of these weighings 
would be against the English carat of 208 304 mgm., 
and the last two presumably against the metno oarat 
of 200 mgm. The next largest stone is the ‘Exoelsior’ 
found in 1893 in the Jagersfontein mine in Orange 
Freo State, which in the rough weighed 199 04 gm 
With tiie older diamonds there still exists an un¬ 
fortunate confusion in the weights when expressed 
in carats. The re-cut ‘Koh-i-Noor’, usually listed as 
100 T V carats, weighs 21-780 gm. or 108 93 metric 
carats A mass of carbonado (a ooropact aggregate of 
email crystals of diamond) found in Bahia in 1895 
weighed 080 gm. 

Sir Hus Slomc’i Collections 
A tsktobasy exhibit of a selection of minerals ' 
and botanical specimens and books from the Sloane 
collections is now displayed in a lighted case in the 


study of the voluminous MS. catalogues written by 
Sloane himself has led to the identification of many 
mineral specimens belonging to his collection There 
is a good senes of “pretious stones”, including a 
magnificent Indian-cut sapphire weighing 31 -6 carats, 
and a wonderful senes of objects carved m agate, 
mocha-stone, oamehan, jasper, rock-crystal, nephrite, 
lapis-lazuli, etc Most interesting are two drawers 
with the original labels from an old cabinet of minerals 
supposed to have medicinal virtues and listed as 
‘officinalis* Sir Hans Sloane was a celebrated 
phyrieian—it was ho who certified the death of Queen 
Anne in 1714 , and he suoooeded Sir Isaac Newton 
as president of the Royal Society One of the quaint 
entries m his MS catalogue reads “Lapis vonolosus 
if hung about the Person makes tho small Pox come 
favourable and hinders their being mark’d from its 
Signature”. The Sloane collections were formerly in 
the old Manor House of Chelsea (built by Henry VUI), 
and his memory is preserved in a dozen streets, 
places, and squares named Hans or Sloane 

Indian Earthquake of January 13 

A UKIKF notice of this great earthquake, boned on 
the earliest reports, was inserted in our last issue 
(p. 94). Later accounts add considerably to the first 
estimates of the loss of life and of the extent of the 
disturbed area. It is clear that the number of deaths 
will amount to several thousand—in Monghyr alone, 
4,000 are reported as killed. The epicentre, given by 
the soismographio records at Kew and Bombay, lies 
in lat. 28 8° N , long. 86 -3° E , or a short distance to 
the east of tho towns (Patna, Muzaffarpur, Monghyr, 
etc ) which suffered most from the earthquake Thus, 
it would seem that the crust movement started a few 
miles oast of Darbhanga and spread rapidly west¬ 
wards for fifty miles or more. The distances from the 
epioentre of some of the places from which reports of 
tho shock come are so great that it is only their dose 
grouping that justifies their acceptance Bombay is 
about 970 miles from the epicentre and Madras 980. 
Still farther to the south, and somewhat isolated, are 
Madura (1,260 miles) and Aloppey m Travanoore 
(1,330 miles). If we assume the disturbed area to be 
bounded by a circle passing through Madras, it would 
contain three million square miles. The area included 
within the laoeeismal of intensity 4 of the Kansu 
earthquake of December 16, 1920, was about Ij 
million square miles, so that the area actually shaken 
must have been of the same order of magnitude as 
that disturbed by the reoent earthquake. 

Early History of the Reverberatory Furnace 

At a meeting of the Newoomen Sooiety held on 
January 17, Mr. Rhys Jenkins read a paper on “ The 
Reverberatory Furnace with Coal Fuel, 1612-1712". 
The term reverberatory, be said, oame from the 
Low Latin “reverb^ro”, to beat book i to-day, by 
reverbe r atory furnace, we mean one in which the 
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material under treatment and the solid fuel are kept I 
apart, and the flatno and hot gases from the burning 
fuel enter the furnace proper at one end and are j 
deflected or beaten down on to the material on tho 1 
hearth by the roof of tho furnace The oar host 
account of such a furnace was given by Theophilus 
the monk, who wrote in the eleventh century It 
was used for making glunn Early m tho sixteenth 
oentury reverberatory furnaces were used in Germany 
for melting bronze for guns, but Agncola in his “De 
re motallioa” mokes no mention of them. The 
oarhnst description in tho English language of a 
reverberatory furnace was found in a work published 
in 1613 by John Rovenson, whilo tho earliest drawing 
of any value of a coal-buming rovorberutory furnace 
was given by tho Gorman metallurgist Hehluter in Ins 
“Grundhcher Untorricht von Huttonworken” of f738 
During tho seventeenth century the smelting of lead, 
copper and iron in reverberatory furnaces was 
attempted by various individuals at several places , 
the furnaces being generally without chimneys An 
interesting point was whon was it recognised that 
with a closed fireplace tho air required for the com¬ 
bustion of tho fuel could be drawn through by a 
chimney The first record of the use of chimney 
draught is contained in Glauber’s work of 1646 
“Fumi novi Philosophic!*’, translated into English 
■n 16S1 

Petne Portrait Fund 

Thk retirement of Sir Flinders Petrie from the 
Edwards professorship of Egyptology at University 
College, London, lias seemed to many of his friends 
an appropnato occasion for an expression of appre 
oiation of his lifelong services to archaeology. It is 
thought that this might most appropriately take the 
form of his portrait, to bo presented to tho College 
with which he has so long been associated An appeal 
for funds for tins purpose has been issued over tho 
names of Prof J H. Breasted, M J Capart, Dr 
Howard Cartel, Pi of F LI Griffith, Sir George Hill, 
Sir Henry Lyons, Dr Allan Mawor, Sir Robert Mond 
and Dr Margaret Murray. In issuing tho appeal, it 
is pointed out that it is now more than fifty years 
smoo Sir Flinders began work as an archaeologist at 
Stonehenge, and soon afterwards earned out the first 
accurate survey of tho Pyramids at Gizoh Referring 
to his influence on urohraological studios during his 
long career as an exoavator, tho oommittoo states no 
more than the bare truth when it points to his 
insistence on accurate observation and recording, 
and the stress ho has laid on tho significance of 
smaller finds, equally with tho larger, in on nxeava 
tion, in developing knowledge of tlie social conditions of 
the past. The appeal also refers to his early recognition 
of the importance of correlation in studying the 
intercourse between the various peoples of the Near 
East from earliest tunes Finally, in attributing to 
him m large measure tho awakening of modem 
interest in archeology, mention is made of the great 
number of archeologists who have achieved dis¬ 
tinction after receiving their training and inspiration 
from him as lecturer and exoavator. Subscriptions 
towards the fund will be received by Sir Henry 


Lyons, F R S , 3 York Terrace, Regent's Park, 
London, N W.l. 

Infra-Red Photography is an Aid to Navigation 
Tot United States liner Manhattan has recently 
been fitted with a special look-out camera intended 
for an investigation of fog penetration with infra-red 
sensitive materials. Mechanism for the automatic 
developing and fixing of the photographs is mcludod 
m tho body of the oamera itself, and the photographic 
record may be viewed one minute after the exposure 
has boon mode The weather conditions onoountered 
by the Manhattan since the new apparatus was 
installed have not been suitable for experimental 
work, so no records obtained under sorvioe conditions 
are yet available The problem of fog penetration is 
not at all simple, and it remains to be seen whether 
the degree of ponotration actually obtainod by this 
method will bo really helpful to navigators 

The Gases of the Atmoiphere 

In his presidential address before tho Royal 
Meteorological Society at its annual gonoral mooting 
on January 17, Prof 8 Chapman discussed “The 
Gases of the Atmosphere” Tho permanent gases of 
tho atmosphere (mainly nitrogen and oxygon) are 
known, from direct measurements in tho stratosphere, 
to be in constant proportions up to the greatest 
heights yot attained by Piccard and his suooeosora 
in stratospheric flight Other constituents vary in 
their concentration, because of processes tending to 
produce and destroy or transfer them in the atmo¬ 
sphere : among such constituents are water, ozone 
and the newly discovered positrons, which enter the 
atmosphere from outside us cosmic rays. Experi¬ 
ments were suggested to determine the rate of largo- 
scale transfer of such gases by turbulence, using 
some easily detectable gas, artificially introduced, as 
an ‘indicator’. Such experiments might also be 
made using ozone os the indicator, which would 
1 throw light on the distribution of ozone, as recently 
estimated by Dobson, Got* and Meetham. The 
possibility of removing the atmospheric ozone above 
certain ground areas was also considered The absorp¬ 
tion of solar radiation by oxygen and ozone was 
discussed in tho light of new experimental data, and 
in relation to the composition and temperature of 
tho upper otmosphore. 

London’s Underground Railways 

By tho formation of the London Passenger Trans¬ 
port Board last year, the unification of the under¬ 
ground train, bus, trolley-bus and tram systems of 
London has been accomplished. The British Electrical 
and Allied Manufacturers Association (Bearaa) has 
reoently publiahod a well-illustrated book giving an 
account of the part played by British manufacturers 
m providing machinery and equipment for this great 
tiansport service The account given proves the 
sound administrative quail ties of those who have 
made London’s ‘Underground’ the foremost institu¬ 
tion of its kind in the world. So far book as 1846, 
the prospectus which led to the foundation of the 
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Metropolitan Railway waa issued, the object being 
to encircle the metropolis with a tunnel The scheme, 
of which Mr Charles Pearson, a city solicitor, was 
the author, was at first received with derision, and 
it was not until 1863 that the first section of the line, 
from Farrmgdon Street to Bishop’s Road, was 
opened. The seven stations which formed this lino 
have now increased to 226, and considerably more 
than a million passengers per day are carried Every 
weekday, 2,800 trams pass through Charing Cross 
station After forty years of steam, the Metropolitan 
and the District Railways were equipped for operation 
by electricity Tho great extension of London’s 
underground railways and the equipment for olectncal 
operation of the older steam linos was started in 1002 
by the formation of the Undergound Electno Rail 
ways Co of London, Ltd., the site for the generating 
station being in Lots Road, Chelsea Tho groat 
success of tho undertaking is duo to the recognition 
by tho administration of the fact that the position is 
continually ohangmg and that progress cannot be 
checked or thwsrtod in a living organisation 

Tas Lots Road Station is situated on tho bank of 
the Thames at Chelsea and is well known to 
Londoners The amount of power generated per 
square foot of engine room area is six kilowatts, 
which is tho highest figure for Groat Britain 'Die 
Neasdon power station noar Wembley Park supplies 
nearly 100,000 kilowatts, which is a third of that 
supplied by Lots Rood The original plant was 
designed to operate with a steam pressure of 180 lb 
per sq m and a temperature of 650° F, , the present 
plant operates at a pressure of 266 lb. per si] in and 
750° F. To supply the condensers with tho necessary 
water, four artesian wells wore sunk to deptlw 
\arymg between 400 ft and 600 ft and these yield 
about 18,000 gallons her hour After passing through 
tho condensers, tho water is cooled ui wooden towers 
and utilised over again Tho electno transmission of 
energy is on tho throo-phaao system at 11,000 volts, 
and many hundreds of railos of three oore cable at 
this pressure aro used Tho distribution voltage on 
the track is 630 direct current, the alternating current 
being converted to direct current either by rotary 
converters or morcury aro rectifiers The first 
escalator was installed at Earl’s Court Station in 
1011, and wherever escalators have been installed 
there Iiob been a notable increase in the traffic In 
tho event of any interruption to the train servioo, 
precautions are taken that there will be no delay in 
the issue of instructions to all sootions concerned. At 
such points a loud speaker is installed and emergency 
messages aro received from a central microphone in 
the control room at Leicester Square station 

International Congress of Anthropology and Ethnology 

Arrangements aro now well odvanoed for the 
firet session of the International Congress of Anthro¬ 
pological and Ethnological Sciences, which will he 
held under royal patronage in London on July 30- 
Augnat 4 next. The proposal to hold a congress Of 
this nature was first made in 1912, when the Inter¬ 
national Congress of Americanists met in London, 


but the meeting in 1916, for which arrangements 
were then made, had to be postponed indefinitely 
owing to the War In future the Congress will be 
held every fourth year, alternating with the Inter¬ 
national Congress of ArohsBological and Proto-histono 
Scienoes, which will be hold in the second of the 
intervening years The Anthropological Congress will 
ooincido with the meeting in Europe of the Inter¬ 
national Congress of Americanists, which thiB year is 
to be held at Seville The sessions of the Congress 
will bo held at University College, Gower Streot, and 
at the Wellcome Historical Modical Museum. The 
president is Lord Onslow anil tho chairman of the 
executive committee, (’apt T A Joyco Prof J. L 
Myros and Mr A H. Brodrick are the joint honorary 
secretaries and Mr II G Boasley the treasurer 
Presidents of sections are Prof O Elliot Smith 
(Anatomy and Physical Anthropology), Mr F C. 
Bartlett (Psychology), Prof 0 B Fawcett (Demo¬ 
graphy), Dr. A C Haddon (Ethnography), the Rev. 
E. Smith, president of the Royal Anthropological 
Institute (Subsection of African Ethnography), Mr H 
Balfour (Technology), l’rof 0 G. Schgraan (Socio¬ 
logy ), Prof E O James (Religions) and Dr. Alan H. 
Gardiner (Languages and Writing) Among the 
vice-presidents are the Archbishop of Canterbury, the 
Lord Mayor of London, the High Commissioners of 
India and South Africa, Sir Jtunos Frazer, and tho 
presidents of the Societies of Antiquaries, tho Folk¬ 
lore Society and the Royal Asiatic Society Par¬ 
ticulars of the Congress may lie obtained from tho 
Royal Anthropological Institute, 62 Upper Bedford 
Place, W C I 

Arcfucotogy and Unemployment in the United States 
In tho United States advantage is bomg taken of 
the funds available for the relief of unemployment 
to carry out certain archeological investigations 
which Inthorto, although considered of great import¬ 
ance, liavo been regarded as too costly for the 
resources of tho Smithsonian Institution, Wash¬ 
ington The funds are to bo providod by tho Civil 
Works Administration and about ono thousand men 
of the local unemployed will be ongaged for the 
work of excavation. According to an mmounooment 
issuod by the Smithsonian Institution, six Indian 
mound sitos, each considered to be key positions in 
an archseologically unknown area, are to bo oxplored 
In each case the work will bo carried out under the 
direction of an official of tho Bureau oi American 
Ethnology. Three sites in Florida will be in charge 
of Mr Matthew W. Stirling, chief of the Bureau, 
one of these being an extensive system of pie- 
Semmole mounds and earthworks near Lake Oke- 
ohoboe which was discovered in 1931 , Dr F H H 
Roberts, Jr , will exoavate a group of mounds in 
the Shiloh National Military Park at Pittsburg 
Landing, Tennessee , and Dr W F. Strong will be 
in charge of the exploration of a large mound six 
miles from Taft, Kern County, California, one of the 
key sites of Californian prehistory, which is known 
to have been abandoned soon after tho first Spaniards 
reached the country At Maoon, Georgia, a mound 
thought to be the site of an ancient Hitchi village 
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will bo explored. While deploring the oircumatanoee 
which have made these undertakings possible, 
archaeologists welcome the expenditure of funds in 
this direction, wluch, it is hoped, will at least make 
a beginning in putting the archaeological exploration 
of the south-eastern States on the same systematic 
basis as the exploration of the south-west. 

Coventry Libraries 

The Coventry Libraries and Museum Committee’s 
report on the work of the year 1032-33 gives evidenoe 
of vigorous growth of the services under its care 
The Committee fosters the closest possible) contact 
between the libraries and all activities of a cultural 
character, and is providing additional accommoda¬ 
tion for such activities adjacent to its central library, 
whore ulready during the past year meetings of 
societies devoted to the study of art, history, natural 
history, the drama, engineering, boe-kooping, etc , 
numbered 271, including 120 mootings of groups for 
tho discussion of broadcast talks Among the most 
popular ol tho subjects of these discussions was 
“Biology and Evoryday Lifo” Provision of books 
for children through tho school library system, 
serving 56 schools and supplementing tho activities 
of tho special junior departments of the libranos, 
accounts for one sixth of the total issues Through 
the West Midlands Regional Library Bureau, the 
resources of many libraries in other parts ol the 
country were drawn upon by way of temporary loons 
to moot special requisitions By tho circulation of 
publicity material among branch libraries, the 
main ton an co of a variety of book displays throughout 
the systi m was ensured Some of the most popular 
displays related to cooking, wireless, gardening, polar 
exploration, holiday literature, modem drama and 
home decoration. Among other services successfully 
maintained are the Coventry Bookshelf, a monthly 
medium of communication with readers ; an “Illus¬ 
trations Collection” of 16,000 pieces , a “luoigraph” 
for making facsimile copies of maps, prints, drawings, 
etc , a commercial and technical intelligence service, 
equipped with up to dato indexes to practically all 
technical material published throughout the world, 
patent abridgments, consular and diplomatic reports, 
etc , and froquent exhibitions of material relating 
to matters of special local or regional importance. 

Reform of Medical Education 

In his Bradshaw lecture recently delivered before 
tho Royal College of Physicians, Dr CJ. 8. Myers 
discusses tho education of the medical student from 
the point of view of the industrial psychologist. As 
regards pre-medical study, which oonsists of physios, 
chemistry and biology, he considers that far more 
time is spent in practical work on such subjects than 
is necessary for those who are not going to specialise 
in any of them, especially as they have no educational 
value for the future doctor. A similar criticism is 
directed against the enormous amount of detail in 
anatomy and physiology required of the student, 
whereas little attempt is made at this stage to gather 
anatomical information from the oorpse m the post¬ 
mortem room The student derives bis knowledge of 


human anatomy mainly from dissection of the 
oadaver, in which the desiocated organs have lost 
their form and their relations in the living body. As 
a remedy for these and other defects m medioal 
education, Dr Myers makes the following suggestions. 
In the first plaoe, the student should spend part of 
his time m the wards as soon as he begins to study 
anatomy and physiology. Seoondly, during the 
hospital period, he should reoeive a more complete 
education m the whole range of medicine and surgery 
before he attends the specialist departments. Thirdly, 
some training in the recognition and treatment of 
psychoneurosee is necessary for the futuro general 
practitioner, who is too liable to mistake tlie true 
nature of suoh conditions Lastly, before entering 
into general practice, he should serve an apprentice¬ 
ship between the passing of the qualifying examination 
and the actual oonferment of the diploma or degree. 

Australian Meteorological Data 

Tot Council for Scientific and Industrial Rosearoh 
of the Commonwealth of Australia has published 
valuable meteorological statistics under the title 
“Meteorological Datu for Certain Australian Locali¬ 
ties” (Pamphlet No 42, Melbourne, 1D33) A fore¬ 
word explains that, for some tune past, various 
investigators on the Council’s staff had made ex¬ 
tensive use of unpublished data collected by the 
Commonwealth Meteorological Bureau, in connexion 
with researches in soil soionoo, entomology, plant 
industry, animal health, eto , and it was thought 
worth while to make such information more accessible 
to investigators by publishing selected data. The 
matter was disoussod with the Meteorological Bureau, 
and it was ogreod that the Bureau should provide the 
data and arrange the material m a form suitable for 
publication, while tho Council would bear tho oosts 
of publication This pamphlet is the result of tho 
co-operation of those two bodies. It gives in tabular 
form, for several hundred stations m Australia and 
Tasmania, mean monthly and annual values of daily 
maximum and minimum temperature and relative 
humidity, and average monthly and annual totals of 
rainfall. These averages refer to periods of varying 
length, os a rule not less than 15 years, and in not a 
few oases between 70 and 80 years. In the rare oases 
where the period is only five or six years, the figures 
may—especially in the oase of suoh a variable 
quantity as rainfall—depart considerably from those 
that would be found over a suitably long period, but 
this drawback is nearly always met with in meteoro¬ 
logical statistics for sparsely populated countries, and 
reoourse must be had to suoh short reoords if large 
areas are not to be left unrepresented. A large 
folding map is attached at the end of the publication, 
which gives the meteorological divisions adopted by 
the Bureau and shows many of the stations included 
in the tables 

Eugenics in Vera Crux 

In December 1032 a new eugenic law was enacted 
m the State of Vera Crux, which has the largest 
population m Mexico, A Bureau of Eugenios and 
Mental Hygiene was organised as a part of the 
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Health Department of the State This Department 
has been engaged m eliminating smallpox and yellow 
fever, and has also greatly reduced the frequency of 
hook-worm, its sanitary services being in oo-operation 
with the Mexican Government and the Rockefeller 
Foundation. The new Bureau is thus included m a 
public service and has large powers. Free birth 
control clinics were instituted, and sterilisation 
provided for in serious oases of unfitness and in¬ 
adaptability. This is the culmination of a senes of 
reforms made by Governor Tejada, which included 
the suppression of saloons, oompulsory sex education 
in the schools, mandatory medical treatment for 
venereal disease and a new civil code which entailed 
eugenical provisions in matters of marriage and 
divoroe By the new regulations, which are given in 
full {Amer J Psychiatry, 13, No 2) by Dr S Men¬ 
doza, who drafted the bill, provisions are made 
through the Bureau of Eugomos and Montal Hygieno 
not only for the dissemination of information but also 
for the control of sterilisation of persons suffering 
from hereditary diseases or from conditions which 
the Bureau oonsiilers to be “a cause of biological 
degeneration or mental deficiency m their offspring”. 

Association of American Geographers 

The thirtieth annual meeting of tho Association of 
American Geographers was hold on December 28-28, 
at North-western University, Evanston, Illinois In 
the throe day session fifty-seven papers wore 
presented, including thirteen in tho field of geo¬ 
morphology, ton or more in regional geography and 
six in urban geography Tho remainder represented 
a diversity of subjoots Tho afternoon of Docember 
26 was devoted to the general subject of “Con¬ 
ventionalizing Geographic Investigation and Pre¬ 
sentation”. The papers on this subject were presented 
by Profs P E James of the University of Michigan, 
Wellington D. Jones of the University of Chicago and 
V C. Finch of the University of Wisconsin. A 
feature of tho meeting was an address by Dr. L 
Dudley Stamp, an invited guest of the Association, 
who spoke on “One Hundred Years of Change m 
Land Utilisation in tho British Isles—the Work of 
the Land Utilisation Survey of Britain" The 
retiring president, Francois E Matthes of the 
United States Geological Survey, gave tho annual 
address. He spoke on “Our Greatest Mountain 
Range, the Sierra Nevada of California” The 
following officers were elected for 1934 . President, 
Dr. W W. Atwood, president of Clark University ; 
Vice-President, Prof. V C. Finch, chairman of the 
Department of Geography, University of Wisconsin , 
Secretary, Prof. F. E. Williams, University of Penn¬ 
sylvania; Treasurer, Prof. R. S. Platt, University 
of Chicago. 

Grecnksepmg Research 

The autumn volume (No 9) of the Journal of the 
Board of Qresnkespmg Research oontains a ueeful 
summary of experimented and practical results on 
the use of sulphate of ammonia and sulphate of iron 
as fertilisers and weed killers for lawns. It is interest¬ 
ing to note that the treatment has stood the test of 


several years’ practical application, but its effects 
cannot be asonbed directly to increase in the acidity 
of the soil Dr. F T Bennett describes a disease of 
turf known as Fusanum patch. The Director of 
the Board’s Research Station at St. Ives, Bingley, 
Yorks, Mr R. B. Dawson, contributes the fourth 
of a senes of articles on “Common Weeds of Turf", 
whilst other members of tho staff write on “A Green- 
keeper’s Guide to the Grasses” (Mr I. G. Lewis) 
and “Composts and Fertilisers m Relation to Groen- 
keepmg” (Dr T W. Evans). A now form of steriliser 
for killing weed seeds in compost which is to be 
applied to wood-free turf is described by Mr. K. M A. 
Enthoven, of Kilversum, Holland The subject 
matter of tho whole volume is of groat interest— 
almost a necessity—to golf green keepers, but the 
more general horticulturist will find a great deal of 
definite teaching which will help him to make his 
lawns tho beautiful atretches of green award which 
he so eamoetly desires 

Scientific Horticulture 

The “Horticultural Education Association Year 
Book”, vol 2, 1933 has just appeared under the able 
editorship of Mr R T Pearl (Wye, Kent H E A., 
South-Eastern Agricultural College, 3s 6 d ) “Com¬ 
mercial Horticulture m Lincolnshire” is described 
by Messrs J G Murray, F Wakerley and J C 
Wallace, whilst Mr D V Howells writes on the 
same topio for Scotland Various aspects of fruit¬ 
growing are dealt with by Messrs N B Bogenal, 
W G. Kent, F. Kidd and C West, B S Fumeaux, 
R Hart and A J. Wooldridge Dr R N Salomon 
contributes a paper on potato virus diseases, Mr. 
C A Cameron Brown reviews early progress in 
olootnc soil heating. Dr R M Woodman writes on 
weed killers, Mr. R K. MacDowull on spraying with 
sulphuric ooid, Mr W. E H Hodaon on chrysanthe¬ 
mum oel worm, and Mr F A Seorett on “Early Market 
Garden Produce” Direct problems of teaching aro 
discussed by Messrs W H Christian and R T. 
Pearl, whilst tho presidential address by Mr N B 
Bogenal is a biography of Thomas Andrew Knight 
A valuable series of book reviews is added The 
whole volume is a pleasing blend of soienoo with 
practice 

Fossilised Tree Remains in Yellowstone National Park 

Science Service, Washington, D C , has recorded 
an interesting disoovery made during the construction 
of a new road from Tower Falls to Mammoth Hot 
Springs in Yellowstone National Park. While cutting 
through a rock, two petrified tree-stumps, both 
upright as they stood, the report says, millions of 
years ago, were brought to light The progress of 
the new road has left the specimens out in halves, 
embedded in the solid rook, which was probably 
volcanic dust when petnfioation was taking plaoe 
during the Miocene period. It is even possible to 
trace tho complicated root systems of the specimens. 
It has not been decided what species the remains 
' represent. Chestnut, sycamores, sequoias, pines and 
cypress have all grown m this region during the 
oentunes in which the foesilisation took plaoe 
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The Qattara Depression and Water Power 

In n note in Natube of December 23, 1933, p 960, 
on Dr .1 Ball's paper in tlie Geographical Journal 
for October on the utilisation of the Qattara depres¬ 
sion for water power, n misprint occurs in tho 
estimate of distance that the power would need to 
bo transmitted to the Nile dolta Tins figure should 
be ISO miles, a distance over which water power 
could lie readily transmitted, wheieas tho distance 
from the Aswan dam to tho delta is 580 miles 
Zoological Society of London 

At the monthly genetal meeting of tho Zoological 
Society of Isindon held on January 17, it was stated 
that the total number of visitors to the Society's 
Gardens at Regent’s Park for the year up to the end 
of December was 1,557,791. The number of visitors 
to the Aquarium during the same period was 263,438 
At \\ hipsnade Paik tho number of visitors during 
tho year was 433,429 

The Night-Sky in February 

Mrscror roaches its greatest eastern elongation on 
February 18, whin it will sot an hour and ton minutes 
after the sun It is not easy to see this planot, but a 
sharp look out just after sunset in a situation where 
thoro is a good view of tho western horizon may be 
rewarded. There will be no risk of confusion with 
Venus, which passes through inferior conjunction on 
Fobruary 5, and will not be visiblo in the evening 
sky after tliat date for several months, though it will 
be a brilliant object in the early morning sky just 
before sunrise. Mars is getting near the sun On 
February 18 it will set twenty-two minutes before 
Mercury, and will be practically invisible in tho glare 
of the sunset Jupiter can bo well seen m tho early 
morning In Februury it wall rise at about 10 pm. 
Saturn will be too neur the sun for observation. It 
passes through conjunction on February 8. 

Announcements 

Thk Council ol the .South Wales Institute of 
Kngmeors has awarded tho Institute’s Uold Medal to 
Prof. A. E. Trueman, uf the Department of Geology, 
University of Bristol, formerly of University College, 
Swansea, for his paper,"A Suggested Correlation of the 
Coal Moasures of England and Wales”, as being the 
most \ aluablepapor received and published during 1933. 

Tub Committee of the Cancer Hospital (Free), 
Fulham Road, London, has awarded a scholarship 
of the value of £100 per annum to Mrs Boylond 
in recognition of her services in the Research In¬ 
stitute of tho Hospital She has investigated with 
Dr E Boylond the respiration of normal and 
cancerous tissues in tho presence of derivatives of 
cancer producing compounds, and will oontinuo the 
development of this work 

'fur Secretary to the Minister of Health has 
announced that Sir Frederick (lowland Hopkins, 
Prof E. P Cathoart and Prof. Edward Mellonby, os 
physiologists representing the Minister's Advisory 
Committee on Nutrition, will oonfer with Prof. V H. 
Mottram, Prof S. J. Cowell and Mr G. P. Crowder, 
as physiologists representing the British Modical 


Association Committee on Nutrition, in regard to the 
differences which appear to exist between the two 
Committees on the question of the amount of calories 
and first-class protein appropriate as a basis for 
suitable diets 

At tho annual general meeting of tho Royal 
Meteorological Society held on January 17 the 
following officers were elected for the ensuing year —- 
President, Col Ernest Gold, Vice-Presidents, Mr 
David Brunt, Prof Sydney Chapman, Mr Franois 
Druce, Dr A Cnchton Mitchell, Treasurer, Mr. 
R A Watson Watt, Secretaries, Dr J. Olasspoole, 
Mr W M Witcholl, Mr. M McCallum Fairgneve; 
Foreign Secretary, Capt C J P Cave, New Councillor*, 
Dr A J Buniford.Mr M O Bennett,Mr I D Margarv. 

The following officers of the Royal Microscopical 
Society have recently bi-eri elected i President, Prof. 
W A F Balfour-Browne, Vice-Presidents, Mr 
J K Barnard, Mr Conrad Book, Prof D M Blair, 
Dr G M Findlay, Hon Treasurer, Mi. C F Hdl, 
Hon Secretaries, Prof R T Hewlett, J Smiles, 
Xew Members of Council, Dr A S Burgess, Dr R. S 
Clay, Prof R Buggies Gates, Dr <J S Sansom, 
Hon Librarian, Dr Clarence Tierney , Hon Curator 
of Instruments, Mr W E Watson Baker , Joint Hon. 
Curators of Slides, Mr N I Hondoy.Mr. K J Sheppard. 

Mkssbs Longmans, Ghkkn and Co , Ltd , hope 
to publish shortly the first of two supplementary 
volumes of Thorpe’s “Dictionary of Applied Chem¬ 
istry” This volume will contain subjocts up 
to and including those coming under the letter 
M and the second will cover the remaunng letters 
of the alphabet and include an index. The present 
editors, Profs J Thorpe and M A Whiteley, have 
preserved continuity and tho traditional connexion 
of the “Dictionary" with the Royal College of Science. 

Applications are invited for the iollowing appoint¬ 
ments, on or before tho dates mentioned —A junior 
scientific officer in tho Wood Chemistry Section of 
tho Forest Products Research Laboratory, Prinoetf 
Risborough, Buckinghamshire—Tho Secretary, De¬ 
partment of Scientific and Industrial Research, 16 
Old Queen Streot, Westminster, S W.l (Jan, 29). 
A chief instructor in the Engineering Workshop of 
the Polytechnic, Regent Street, London, W 1—The 
Director of Education (Feb 5). A woman pharma¬ 
ceutical chemist to the Gloucester County and City 
Mental Hospitals -- The Medical Superintendent, 
County Mental Hospital, Gloucester (Feb 7), A 
junior engineer for the Safety m Mines Research 
Board—The Under-Secretary for Mines, Establish¬ 
ment Branch, Mines Department, Dean Stanley 
Street, London, S W I (Feb, 10) A lecturer in 
physiology in tho University of Leeds—The Registrar 
(Feb 19) A senior botanist m charge of tho Cereal 
Sub-Section of the Botomoal and Plant Breeding 
Section of tho Ministry of Agriculture, Egypt— 
The Under-Secretary of State, Ministry of Agri¬ 
culture, Cairo (March 15). A professor of eoonomios 
at Raffles College, Singapore—The Secretary, 
Universities Bureau of the British Empire, 88A, 
Gower Street, London, W C 1 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by hts correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature No notice w taken 
of anonymous communications ] 

Activity of Crystalline Preparations of Vitamin Bi 
In the same laboratory where thirty yean ago 
Eykman made his famous investigations, Jansen and 
Donath 1 succeeded in 1026 in obtaining for the tint 
time the antmeuntio vitamin in crystalline form, in 
quantities too small, however, for further study. 
Five yean later, the same results were also obtained 
by other investigators ; almost simultaneously there 
appeared publications on the same subject by van 
Veen', Windaus and Tschesche* and Ohdake*, whose 
crystalline products were only slightly more active 
than that of Jansen and Donath, although at first 
the contrary was stated* Moreover, all those sub¬ 
stances had roughly the same empirical formula, 
though thoy had been isolated from different souroes 
—nco-bran and yeast. 

This uniformity of results was broken by an 
announcement of Peters* and his collaborators, that 
thoy had isolated a still more active product. As 
a matter of fact, we were able to demonstrate in 
this laboratory that Peters’ substanoe was about 
1} times as active as our purest product (and also 
Windaus’s) The experiments were made with a 
kind of nee bird’ These nee bird tosts, which can 
only bo made in Java (this being the one region where 
these birds occur), have the advantage that one works 
simultaneously with ten of these birds, which are 
very sensitive to a B, vitamin shortage and give 
very constant results Whereas about 0 5 mgm. 
of the original preparation of Jansen and Donath 
was noeded to provide ton birds during about 26 
days with the neoessary B, vitamin (not a single case 
of polyneuritis occurring within 16 days), the 
necessary quantity of Wmdaus's and also of our 
preparation was 0 4 mgm., while of Peters’ prepara¬ 
tion only 0 3 mgm. was required. 

By improvements of our method of isolation* 
applied thus far wo liave succeeded in isolating a 
crystalline product, which is about twice as aotivo 
as our former preparation and then probably also 
more active than Peters’ preparation; namely, 
0 2 mgm sufficient for the rice bird test Of this 
preparation a noe bird therefore needs a daily dose 
of 0 8 y, a young rat 1 -6 y or a little more. 1 gm. 
of this preparation is equal in activity to about 
600,000 (provisional) international standard units 
The crystals are much flatter than those of the less 
pure preparations; the melting point is about 2° 
higher. Also its behaviour to different reagents is 
as desenbed before*. The empirical formula is also 
similar to that of the less pure preparations from 
this laboratory (C, 40-7 per cent; H,5S per cent; 
N, 16-7 percent; it also contains sulphur). Hsnoe it 
appears probable that the lees active preparations 
contain inactivated vitamin, and the possibility is 
not excluded that even the most active preparations 
now obtained still oontain inactive substanoe. 

The ‘aotivated clay’ from this laboratory (which, 
serves also as the League of Nations standard pre¬ 
paration) is a substanoe easily prepared in luge 
quantities, and the isolation efthacrystalline vitamin 


is a rapid process. In our opinion it is urgent that 
the investigation of this important vitamm should 
be made by numerous laboratories, m order to obtain 
definite results as Boon as possible. We shall shortly 
publish elsewhere a detailed account of the improved 
technique for its isolation. 

A G. van Veen. 

Modioal Laboratory, 

Chemical Department, 

Batavia 
Dec 6 


1 Proe Aeai Set Aruttrdem, M, ltM , IMS 

• Rtcunl, 40 , 11BS , 1030 

• * ■Auioi CAm , SM. 123, 1932“ 
up. Ami Totso, 7, 1(12 , 1031 
*u Veen, Z ghnwl CStm, SOS, 12S , 1032 


The Unit Character m Genetics 

In hw British Association address on “The General 
Nature of the Gone Concept” 1 , Prof. R. Buggies 
Gates states that “the conception of the unit character 
was given up many years ago”. It is hard to lot this 
fertilo conception go without a word to be said for 
it, even though it may be ineffectual. If the con¬ 
ception of the unit character is not wholly true in its 
original oonnotation, it cannot bo wholly false sinoe 
man himself lias been spoken of as a "rational 
animal”, denoting an individual unit of the highest 
degree of complexity The outicular bristles of 
arthropods are structures of their own kind, that is 
to say, they are homologous, whother transformed 
into tactile, olfactory, natatory sot®, supporting 
spines or prehensile hooks They may be regarded aa 
units of tho first order, although they possess such 
different potentialities, to which may be added the 
qualities of position, colour and size 

In tho district of Millo Isles, situated m a part of 
the province of Quobeo where tho Laurentian Hills 
begin to sink down to the luvol plain of the St. 
Lawrence basin, I have recently picked up from the 
snow a dipterous insect destitute of its two wrngs. 
There are several kinds of ‘flies’ to be found on snow 
in late autumn and oarly spring, but only one of 
them is wingless, namely, Chionea Through the 
kindness of Mr Arthur Gibson, Dominion Entomo¬ 
logist, I have boon mipphod with a list of Canadian 
records of Chwnea Three are few and far between, 
but they go back to tho time of P. H. Gosso (1839) 
When seen moving with its long legs slowly and 
somewhat helplessly on tho snow, it presents at a 
distance a spidor-liko appearance, and the species 
found m Germany was named Chionea araneotdes. 
The wings have simply ceased to bo, they have 
dropped out of oxiatence at a plunge, but tho balancers 
or ‘halteres’, which represent the hind-wingB of the 
two-winged flire, are maintained in full working 6rder. 
The wings of a fly behave as a unit, but they have 
many acoessory characteristics, chief among them 
being the venation. Nevertheless the wings not only 
function as a unit but in Chionea they have also 
vanished as a unit, while the balanoera remain in 
full force. 

The finding of Chionea m the flesh is a rare ex¬ 
perience not easily dismissed from the mind The 
lesson of it is the persistence of vestigial organa, 
when modified to serve a new funotion, after the 
normal organs of flight have disappeared without a 
trace. There are plenty of flightless female moths 
lying dead upon the snow at this season; before the 
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snow sets in they are to be found dinging to the 
trunks of trees; some of them have rudimentary 
scaly wing-pods. There is a distinction to be drawn 
between mere loss of the power of (light, as in tho 
female silkworm moth, reduction of wings, suppres¬ 
sion of wings and phyletio loss of wings But for the 
abseneo of its wings, Chumea is a normal dipteron 
with compound eyes and primitive segmentation of 
the body As indicated above, the smallest units 
have a collective value and it is probably m the sense 
of absolute indivisible unite that tho conception of 
the unit character has been abandoned by geneticists. 

A Willey 

McGill University, 

Montreal, Canada 
Deo li 

* Hatvmu, US, 7S8, Nor 18, 1083 


In my address on tho gene concept, part of which 
appeared in Nature of November 18, I was dis¬ 
cussing the subject particularly from the oytologioal 
point of view Prof Willey, in his interesting letter, 
has in mind anothor aspect of tho unit character 
conception which I consider is of great importance 
from a phylogenotical point of view When I said 
that "the concoption of the unit character was given 
up many years ago”, I meant that tho oarly con¬ 
ception of a strict one-to-one correspondence between 
a particular diameter and a particular factor oi 
gene, is no longer tenable Studies of the interactions 
of genes and the multiple effects of singlo genes in 
development of tho organism show (I) that many 
genes may contribute to the final production of single 
characters, and (2) that single genes may have 
multiple offocts in the organism While theso are 
now well known principles in genetics, nevertheless 
it remains true that each geno usually has a pre¬ 
ponderating effect in tho production of a singlo 
character 

Cases such as tho wmgloas sjieciee, to whioh Prof. 
Willey refers, may be the result of smgle mutations, 
like some of the Drosophila mutations which are in 
a more or less completely wingless condition. The 
literature of systematic botany and zoology abounds 
with oases of a similar kind, whore the natural inter¬ 
pretation is that a unit gene mutation has resulted m 
the sudden loss or marked change of a single character 
The investigation of such cases opens up a vast field 
in which the systematise and geneticists could 
co-operate, but unfortunately until now compara¬ 
tively little has been done in this direction 

R Ruooles Gates 

King's College, 

London, W.C.2 


Variation du Rayonnement cosmique suivant la 
Latitude 

Lbs Etudes do la variation du rayonnement 
cosmique suivant la latitude (Gay, Compton et 
ooliaborateurs, Hoerbn) ont EtE effootuEes jusqu’4 
present aveo la methods dee ohambres d'lorusation , 
oea mesures ont montrE P existence d'un minimum 
de 1’ionisation par rayons oosmiques dans lea regions 
Equatorial es. 

Nous avons pensE qu'il sereii bon de fairs des 
mesures sous ddfErentes latitudes, non de 1'iomsation 


globale, maw du nombre de oorpusoulea pEnEtrents 
formant la partie direotement dEoelable du rayonne- 
ment cosmique. Cette Etude pout ae fane aveo des 
compteurs de Geiger-MQUer montEs en coincidence. 

Trois appareila, comportant chaoun un dispositif 
de trois oompteurs cylindnques superpoaEa aveo un 
sElecteur de oolnoidencee, un amplifieateur et des 
relais, ont EtE emmenEe dans un voyage Le Havro- 
Buenos-Airos et retour. Us ont enregistrE le passage 
des corpusculos lomsants pendant toute la durEe du 
parcoun, soit deux mois. Le nombre total de cor- 



puscules enregistrEs dEpasso 100,000 Los rEeultats 
montmnt une baisse rEguliEre en fonction du temps 
qua la comparaisnn des mesures 4 Pallor et au retour 
a montrE Etre sonsiblemont lmEairo , oette baisse 
due 4 uno lento altEretion dea appareils peut-Etre 
ElimmEo on faisant obaquo foia la moyenne des 
mesures faitos 4 l’allor et au rotour aux mEmos points. 
On obtient ainsi les pomta flgurEs (Fig. 1) ou les 
ordonnEos reprEsentent, 4 un faoteur prEs, les nombres 
do partioulos travereant les oompteurs en 1 hour©, et 
lee abscysaes los latitudes des lioux d’obaervation Les 
points marquEs 4- sont rclatifs 4 im appareil portant 
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position entre let oompteux* d’borans absorbent* 
(80 cm. do plomb) aoua ont dannrf des nombre* 
rfguliireroeat mfbrieuni de 30 pour oeat 4 oeux 
obtenus boos Aoran, la proportion relative de rayon* 
trta p&idtrante restant dono senaiblement la mdme 
(au point de vue dea rayons vertnaux) sous toutes 
lee latitudes explores*. 

Nous avons bgalement 4tudi4 la repartition 
angulaire dea oorpusoulea ooamiquee sous difKrontes 
latitudes, et trouvb quo la sym6tne entre lee directions 
eat et oueat quo l’on observe sous lee latitudes 
sup&ieures 4 30° eet d&ruite au voisinage de 
l’iquateur en favour dee rayons venant de l'oueet, 
idsultat qui eat 4 rapprooher de oeux de Johnson. 

La forme de la oourbe eet 6galement asses difter- 
ente, oomme le montre le diagramtne (Fig. 2), dans 
lequel sont port4s lee nominee de rayons amvant 
sous different* angles 4 Test et 4 l'oueet do la vertioale. 

La mission 4tait subventionnfe par la Cause des 
Reoherahes Soientifiquee. Nous d^sirons remoroier 
la Compagnie des Chargeurs R4unu et l’bquipage du 
vapour Kerguelen qui ont boaucoup facility notre 
t&ohe 

Promts Auger. 

Faculty dee scienoes. 

Pans. 

Louis Leprince Ringukt 
Laboratoire de Physique doe Rayons X, 

Pans 


Chemical Separation of Dtplogen from Hydrogen 
We may reasonably anticipate that m those 
reactions which prooeed at low temperatures, that 
is, reactions for whioh the energies of activation are 
small enough to render them sensitive to tho difference 
in the eero point energies, diplogon and hydrogen 
will undergo reaction at different rates 

We have found suoh a difference in the velooity 
of the liberation of hydrogen effected by tho solution 
of metals in water or acids, for tho liberated hydrogen 
does not possess an [H]/[L>] ratio ([D] signifies the 
concentration of diplogen or the heavy hydrogen 
isotope) identical with that of the original water or 
acid. For example, on solution of zrno in 01 
sulphuric seid which contains 20 per cent D 
([H]/[D] — 3), the hydrogen liberated contains only 
8 per cent of D ([H]/[D] «= 11’6), that is, the rates 
of production of H and D art) m the ratio of about 
4.1*. On solution of other metals similar differences 
are obtained, the approximate ratios for aluminium, 
caloium and sodium being 2, 1 5 and 1 2 respectively 
Analogous reactions in which compounds containing 
hydrogen, suoh as ammonia, aoetylene, eto., are 
liberated instead of hydrogen, are now being investi¬ 
gated. 

It appoars possible that a reaction of this type, 
in which an enrichment of the heavy hydrogen isotope 
takes place as in the process of electrolysis, may 
serve as an alternative method for the production 
of heavy hydrogen and Its compounds. 

A. FAREAS. 

L. Faskas. 

Laboratory of Colloid Sciecoe, 

University, 

Cambridge. 

Jan. IS. 
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Measurement of the Frequency of Longitudinal 
Vibration of Non-Magnetic Rods 

It has been known for many yean 1 that the 
resistance of a oopper wire is increased by loading 
and that this moreaee of resutenoe u in excess of that 
which can be accounted for by the aooompanying 
change of cross section. It seamed to be probable, 
therefore, that this phenomenon could be applied to 
the measurement of the frequency of longitudinal 
vibration of non-magnetio rods, sineu the method 
whioh has been described previously* cannot be used 
for such rods. 

In order to test this possibility, a rod of the 
material was suspended m a long solenoid and 
clamped at the upper end A load was fixed at the 
lower end and the rod was connected in series with 
the solenoid winding, whioh was excited from a 30 
volt battery of accumulators. Surrounding the rod 
near tho control part of the solenoid was a aearoh ooil 
of about 20,000 turns, and this ooil was connected 
through a valve amplifier to an oscillograph. The 
rod was then set in a state of longitudinal vibration 
by means of a slight tap on the lower damp. In con¬ 
sequence of tho corresponding variations of stress in 
the rod the resistance changed and tho current in the 
solenoid varied accordingly. Those variations of the 
exciting current induced corresponding B.if r'a in the 
search coil and the vibrations of the rod are thus 
recorded on the oscillogram The effect is small but 
definite and the results for two different rods are 
shown in Fig 1 a and b 



FIO 1 


Fig la refers to a brass wire ) in diameter, the 
density being 8 4 and the free length 178 cm. The 
fundamental frequency of the vibrations as found 
from the oscillogram is 1030 cyoles per second. For 
a rod damped at both ends, the frequency / is related 
to the length l cm , the density p, and Young's 
modulus E by the expression 

f-ftVElp or, E = /’(2I)*p dynes per sq. cm , 

from which it is found that the value of E for a brass 
wire is 11 2 X 10“ dynes per sq. cm , or 10 3X 10* lb. 
per sq. moh. 

Fig. lb refers to a rod of duralumin J in diameter, 
the free length being 209 cm and tho density 2-8. 
The fundamental frequency of longitudinal vibra¬ 
tions as found from the osoillogram is 1180 oycles per 
second, from whioh it follows that the value of E 
for a rod of duralumin Is 0 8 X 10 n dynes per sq. om., 
or 9 9 X10* lb. per sq. inch 

This investigation is being oontinued with the view 
of obtaining a larger amplitude for the wave due to 
the longitudinal vibrations. A higher frequency for 
the time calibration wave is also being used. 

T. F. Wax*. 

Department of Etoctnool Engineering, 

The University, 

Sheffield. 

Deo. 9. 

: '"**“**'’ * “■ 


Tor tbs: 


I of sasljda me Bums, 1M, 894, Dto. 0,19*3. 
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; of Adsorbed Molecules 
of Dyes 


I have investigated the degree of polarisation of 
fluorescence and phosphoresoenoe from ‘Cellophane’ 
Aims coloured by Kautsky’s method 1 (‘Cellophane’ 
phosphors) The molecules of the dye, adsorbed on 
the surface of tho mierocrystals of the film, cannot 
rotate; therefore the luminesoonco cannot bo de¬ 
polarised by rotation 

Tho Aims used, 0 09 nun in thickness, are optically 
anisotropic It is known that tho orientations of 
the axis of tho microcrystals are regular to a certain 
extent The observations wore made with a Savart 
analyser and a sot of compensating glass plates 
approximately m tho direction of the exciting light, 
perpendioular to the surface of tho ‘Cellophane’ 
phosphor. Tho latter could be rotated around tins 
direction and tho azimuth (a) could be read The 
analyser gave tho value of P => (T l — /,)/(/, + /,), 
where /, and /, ore tho mtensity of tho components 
the vibrations of which aro parallel and perpendicular 
respectively to tho direction of the vibrations of the 
exciting light transmitted through the polariser. 
When natural light was used for excitation, the 
same position of analyser was used 


P(<*)I 



P P _ <* 1 * ro* ' 0_n 'i* «ln* a) CM 2a - QOS 1 til ^ 



Fig 1 shows the P{*) ounce lor tho fluorescence 
of a ouehrysine ‘Cellophane’-phosphor, for natural and 
polarisod exciting light In tho latter case, it is dear 
tliat the dogroo of polarisation for a = tt/ 2 is 
higher than for « « 0 For those two azimuths, the 
eacoiting light vibratos to one or to the other principal 
direction of vibration in the ‘Cellophane’ film. Also 
when excited with natural light, tho fluorescence 
shown partial polarisation in a certain direction 
(Fig 1, P n ) 

Similar curves were obtained for phosphorescence 
but the values of P(a) were somewhat smaller. 

Anisotropy was also examined by absorption, the 
absorption coefficients show an anisotropy, however. 
The position of the absorption band does not depend 
upon the direction of light vibration. 

Although different dyes have P(«) curves of the 
■ante character, the values of P(a) differ very much. 


This indicates that the phenomena are not only due 
to the anisotropy of the field intensity of the exciting 
light (oaused by the birefrmgenoe of the medium) 
but also to the polansabtlity tensor of the dye 
molecules and anisotropy of the 'distribution of the 
directions of their axes. 

Details of this investigation will be shortly pub¬ 
lished elsewhere 

A. Jab&o&skl 

Institute of Experimental Physios, 

University of Warsaw. 

Nov. 27 

> H JUutfky and A HIneh, Chat Btr.U,*) 01! IMS. 


Predissociation in the Upper Level of the AngstrSm 
Bands of Carbon Monoxide 

In taking a photometer curve of the 0-1 band 
‘2-*11 (X-4835), we observed that m all three 
branches, P, Q and R, beginning With the same value 
.7 = 38 of the upper level, the lines abruptly decrease 
in intensity to less than half the original value. It 
Meems to ua reasonable to assume that this remarkable 
feature is oaused by a predissociation of ‘2 into the 
triplet dissociation term *P (oxygen) + 1 D( carbon) 

Triplet-singlet in tor-combinations in the emission 
Rpectrum of CO have already been observed by 
Cameron. In this case the selection rulo forbidding 
singlet-triplet transitions does not hold, but at any 
rate the Cameron bands aro much more diffioult to 
get than most of the other CO-bands, even though 
no other transition to a lower state of the molecule 
does exist. In the same way a predissociation of a 
singlot by a triplet term may occur As the transition 
to the dissociated molecule must bo rather improb¬ 
able, it sooms that tho life tune of prodmsooiation 
hero becomes of the same order of magnitude as that 
which belongs to a _ transition with radiation In 
this case the omission lines do not disappear, but 
only decrease m intensity as has been observed A 
triplet-Kinglot interoombmation with prodtssociation 
has also been observed by Herzberg 1 in tire ease of 
P, But for this much heavier oloment the prob¬ 
ability of the triplet-singlotuiteroorobinationis already 
so largo, that for P, tho band lines totally disappear. 

From the energy of the prediasociation wo were 
able to calculate the dissociation energy of the 
normal state We found D<”9-82 volts, in good 
agreement with the Value generally assumed (10 
volts). For the other molecular terms we found as 
dissociation energies A l IT, 1 82 volts ; B *2. 2 28 
volts; o 'II, 3 84 volts; a' *2, 3 94 volts; d 'II, 3 10 
volts. 

The upper xero vibration level of the Herzberg 
bands lies about 3100 am.- 1 higher than tho dissocia¬ 
tion term •P+W Thus these bands from their 
beginning already suffer from prediasociation and it 
is easy to understand why they are much more 
difficult to get than the AngstrOm bands. 

Further particulars will be given shortly in the 
new Dutch periodical Phyrica 

D Coeraa 
F Brons 

Natuurkundig Labors tonum 
der Rijka-Umversiteit, 

Groningen. 

Deo. 18 
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Effect of Pressure on High Terms of Alkaline 
Spectra 

Ik the alkaline spectra, very long absorption senes 
have been observed. Wood and Fortrat have de¬ 
tected 66 terms of the Na, ZS—nP senee. One might 
expect that the high terms of the series would be 
destroyed by adding a foreign gas, as the excited 
states of high quantum number have such a large 
volume that the number of molecules of the foreign 
gas contained in it can be, under experimental 
conditions, of the order of 10,000. 

This argument proves to be untrue, as wo havo 
been able to observe the absorption senes up to very 
high terms in sodium-nitrogen and sodium hydrogen 
mixtures with a pressure of the perturbing gas of the 
order of magnitude of an atmosphere 

With nitrogen as foreign gas, only a little broaden¬ 
ing of the high terms, but no shift, was observod. 
Instead, in the case of hydrogen, all the high terms 
of the senes aro shifted by an approximately con¬ 
stant amount towards the violet With a concentra¬ 
tion of about 4 8 X10“ molecules per c o of 
hydrogen, we observod a displacement of 7 5 cm -1 
as is shown m Fig. 1. This shift is approximately 
proportional to tho concentration of the porturbing 
gas 

One might attempt to explain this shift with tho 



Via 1 Absorption spectra of sodium-hydrogen mixtures st 
higher pressures (above) and at lower pressures (below) of 
hydrogen Mote the unshlftcd mercury line 2437, which lies 
In the background 


Graphical Determination of Contemporaries 
Lxt points r epr e se nting the yearn of birth and 
death of each of a group of individuals—for example, 
eminent men of science—be plotted with the year of 
birth as abscissa and the year of death as ordinato on 
tho same scale Each of these ‘life-points’ bee above 
the Ime y -s sinoe y>x, and, if 100 be taken for the 
limit of age, below the parallel y=»z+100. 

The dotted lines in Fig. 1 show two positions of a 
45° set-square of transparent oelluloid the hypotenuse 
of which slides along a straight-edge (not shown) 
parallel to and at such a distance from it that 
the apex is always on this lino 
At the date given by the position of tho apex on 
the lme y—x, which may be called tho time-line, any 
individual is not yot bom if his hfo-point is to the 
nght of the vertical edge, and dead if it is below the 
horizontal edge, while contemporaries are those whose 
life-points can be aeon through the transparent set- 
square. The ages of these at the date are given by 
the distances of the points from tho vortical edge, 
and also the ages at death of any of the group are 
givon by the vertical distances of their life-pointa 



aid of the ordinary perturbation thoory, considering 
some average potential for the electron ovor tho very 
many potential holes, representing the foreign mole¬ 
cules oontained inside the electronic eigenfiinction 
This would give a lowering of the high terms, and 
therefore a shift of the lines towards the red. How¬ 
ever, Prof Fermi has pointed out that this simple 
tlieory cannot be applied, as the first approximation 
of the perturbation thoory is not sufficient for 
describing the phenomenon His theory shows that 
the effect, though having the same order of magnitude 
as el e men t a r y thoory, can bo also of opposite sign, 
and explain a shift towards the violet as observed 
for hydrogen. The magnitude of the effect is con¬ 
nected with the limiting cross section of tho per¬ 
turbing molecules m the Ramsauer effect for zero 
velocity f the theory can also explain the fact that 
tho high terms are not completely destroyed by the 
perturbation. 

An account of experiments with different gases 
and absorbing vapours will be published elsewhere. 

E. Amaldt. 

E. Scaak 

Institute of Physics, 

University, 

Rome. 

Deo. 2. 


above the time-line, so that the life-points of all 
attaining the same ago he on a lme parallel to it. 

Suppose, as an example, that the group consists of 
thirteen individuals, all of whom are bom and die 
between 1700 and 1000, and that their life-points are 
plotted as in Fig. 1 Then, placing the set-square 
with its apex at Bay 1778 on the time-lme (the dotted 
lines show its position), it is seen at a glance that at 
this date two are dead, six con temporary, and five 
unborn. Similarly, at date 1828 seven are dead, five 
contemporary, and one unborn 

All whose life points aro within the shaded area 
havo lived at some tone during tho period 1778-1828. 
This area is composed of the parts A, U, <7, D. Those 
with life-points in A were bom before and died during 
the period, in B were bom and died in the period, in 
C wore bom in and died after the period, and m D 
were bom before and died aftor the period. When 
the period is sufficiently long the area D vanishes, 
and in such case none oan be bom before and die 
after the period. 

When the number m the group is large the plotting 
of the hfe-pomts is laborious ; but, this being done, 
complete information for any dates and any period 
oan be obtained at anoe by mere Inspection. 

William Luoajs. 

9 Bhanklm Road, 

Crouch End, NA. 
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Parasitic Infection of Porcupine Fish 

Bxtwct n the first week m October and the middle 
of November last, thousands of dead porcupine fish, 
Lhodon macula tut, were east up on the south and 
west coasts of Ceylon, These dead fish were observed 
near Galle oarly m October; by the seoond week 
in November they were to bo found m large numbers 
along a stretch of about two hundred miles of sea- 
ooast from Hambantota to Chi law. The fact that 
thoy were first found on the shores of the south¬ 
west comer of the island and later along the western 
ooast seems to point to their having been brought 
m from the deeper waters to the south of the Gulf 
of Manaar, as their distribution corresponds with 
the prevailing direction of currents in October and 
in November 

I examined a few of those fish collected at random, j 
All of them were adults of about the same size and 
all were infos tod with a parasitic copepod which may 
be PenneUa tagtfta, the common parasite of Dwdon. \ 
I cannot bo definite with regard to this identification 
on acoount of lack of literature here and as this 
copepod differs in some respects from the description 
of PenneUa tagttta taken from an Antennarxus 
marmoratua 1 —the only description available. Some 
of the fish had but a single parasite, while others 
carried two or even three of them In addition, 
some had chalimus stages of a Cahgua sp on 
them. 

The cause of the death of this fish in such large 
numbers is difficult to ascertain Sudden alterations 
in the conditions of its habitat duo to submarine 
disturbances can scarcely explain it Such disturb¬ 
ances would, no doubt, havo affected other organisms 
living m tho some habitat, but of this there has 
been no evidence whatever Could a plague of this 
Pennella havo caused the destruction of such a 
multitude of these fish T P. eagUta is known as a 
parasite of several species of Dxodon and Antennanus 
and the presenoe of one or two individuals does not, 
in ordinary circumstances, bring about the immediate 
death of the host Many of them on the same fish 
would endanger its life, but in tins instance they 
wore not present in such numbers as to justify the 
conclusion that they were solely responsible for this 
slaughter. 

P. KutnSLNQHJE. 

Department of Zoology, 

University College, 

Colombo. 

Deo. 5. 

* Leigh-8b*rpe, W H . "The <Jenu» P ewsi fl e M represented by the 
CoUectloo In the British Museum”, /*» tUeltn, M, IMS 


Blood Composition in Relation to Milk Secretion 
Many attempts have been mads to determine the 
changes in composition of the blood that occur in 
its passage through the mammary gland, with the view 
of elucidating tho mode of secretion of milk. Earlier 
workers in the field (Meigs 1 1922) thought that by 
examining blood taken from tho jugular vein they 
were studying a fluid of similar composition to 
arterial blood, and undoubtedly the former can be 
obtained far more easily than the latter m the case 
of the bovine More reoently, Blackwood and 


Stirling* (1932) have suggested that jugular venous 
blood is more oonoentrated than arterial, and they 
attribute this concentration to removal of water 
by the salivary glands. 

Considering the small magnitude of the differenoee 
in blood composition which are under investigation 
in these studies, we feel that attention should be 
directed to the numerous grave sources of error which 
may be mvolved m obtaining blood samples, as in 
no matanoe reported in the literature have all of these 
I been taken into aooount. These errors are fully 
discussed by Peters and Van Slyke* (1931) and this 
following examples need only to be mentioned, 
namely, changes in plasma concentration arising 
from venous stasis, such as may result from com¬ 
pression of the vem, use of oxalate as antiooagulant, 
undue oxoroise on the part of the animal or loss of 
carbon dioxide from the blood sample. In regard 
to the first point, we have observed auoh evidence of 
stasis os oedema in taking jugular samples, and it is 
a common practice to use means of compression in 
this procedure We are attempting to eliminate these 
souroes of error from the woric we have in progress, 
and hope to publish more detailed findings in the 
near future 

8. J. Follxy. 

G. L Pb&kbtt. 

National Institute for 
Research in Dairying, 

Shmfiold 
Jan. 8. 

> Hals*. K B , PkvncL Rrt , t, 204 , IMS 
■ Blackwood, J H , and BtlrUnc, J D , Biodttm J , M, 967 , ISSt 
* Peter*, J P , and Van 81yke, D D , "QnanUtatlre CTnleal 
Ohembtry", Vo) 1 (BallMra, Tindall and Cox, 1031) 


Catalytic Hydrogen Replacement and the Nature 
of Over-voltage 

Dr. J. A V. BtrrrjtR has oritioised our remark 
that the influenoe of the composition of the liquid 
phase on tho oatalysed reaction of hydrogen and 
water seems to prove that the rate-determining factor 
is the ionisation of the adsorbed hydrogen find not 
the preliminary dissociation of hydrogen into adsorbed 
atoms 1 Butler suggests that changes of the catalyst 
such as coagulation, may explain our observations 
Our communication os it stands is certainly open 
to this objection. We should have added, that 
in our experiment the greatest cere has been taken 
to meet it, by ascertaining that all changes caused by 
the composition of the liquid phase are completely 
reversible. Twenty measurements were made on an 
identical sample of platinum black, all consistent with 
one another. Our platinum black was a quickly 
settling powder , it was shaken 18-20 times per seoond 
with an amplitude of 4-8 cm. 

In these cireumstanoee a structural ehsnge of the 
platinum black appeared to be an improbable 
explanation for whioh we oould find no foundation 
in colloid chemistry. Our recent observations on the 
activation energy of the reaotion, whioh will be soon 
reported, have confirmed our assumption. 

J. Hosnm. 

University of Manchester. M Pousyi, 

Jan. 13. 
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Research Items 


Acme of Ancient Mexico. The culture of a forgotten 
people of ancient Mexico, the Aoaxee, is recon¬ 
structed from early records by Mr. Ralph L. Beals 
in Ibero-Americana, 0. The Aoaxee, although now 
almost unknown to American ethnologists, onoo 
oooupiod a considerable area m the Mexican Sierra 
Madre, and remnants are said still to exist Their 
culture presents many features unusual in North 
America The term Aoaxee is applied to a group 
of languages of the Uto-Astooan linguistio stock, 
belonging to the Sonoran and not to the Mexicano- 
Nahua group. The Aoaxee proper had their centre 
about the valleys of the San Arulree and Topia. 
They differed from the lowland peoples in having a 
shorter stature and a yellowish-brown complexion. 
Tho Spaniards found them an admirable people, 
except for their persistent head-hunting and their 
extensive cannibalism They wore agriculturists and 
the chief features in their culture were warfare, 
head-hunting and the accompanying cannibalism, 
games, principally the footrace and the ball-game, 
and a strong agricultural-religious oomplex It is 
possible that they lived in localised clan groups. It 
may bo that tlieir culture represents an intermediate 
link between, say, southern Mexico and the southern 
United States ; but more probably it is tho culture 
of a more or lees stagnant area, a backwash surviving 
as a distorted reproduction of an earlier period in 
tho history of Mexican culture 

Sunlight and Death of Snakes. Several notices have 
appeared m Copeia quoting well authenticated re¬ 
ports that rattlesnakes (Crotalus oonfluentug) are 
killed by short periods (about 10 minutes) of exposure 
to direct sunlight, and popular belief attributes 
similar susceptibility to the sidewinder (Crotalus 
cerastes) As a consequence, several observers have 
tested the reaction of snakes to sunlight with a 
variety of speeies, and the general result has been 
that, in full sunlight on sandy ground, tho dceort 
snakes have rapidly become uncomfortable, lost the 
power of oo-ordmating movements and have died in 
0-20 minutes. To discover tho lethal factor, H. F. 
Blum and C. R. Spealman tested the light rays and 
came to the conclusion that no definite part of the 
spectrum was injurious to the rattlesnake, but that 
death was due to rise in body temperature owing to 
the combined effect of the absorption of solar radiation 
and conduction of heat from the ground Burfaoo 
(Copeia, 103S, p. 160) That this supposition came 
near the truth was shown by testing the reactions of 
snakes m a hot-air bath. Death resulted when the 
bath had reached a temperature of 49° C. It is 
significant that Walter Mosauer and E. L Lazier 
found that in all the specimens they tested the body 
temperature at death was almost identical and was 
40-6-47“ C. (Copeia, 1933, p. 149) 

IndJsn Poljrductss. Prof. P. Fauvel has recently 
given a systematic account of the Polychteta of the 
Indian Museum, Calcutta (Mem. Ind. Mug., 13; 
1932); 300 species, belonging to 30 families, are 
reoorded. The coastal region is, as might be expected, 
much richer m species than the deep sea, and among 
the examples from brackish water, modified and often 
peculiar forms are plentiful; one of them cannot 
apparently be referred to any known family. As is 
usual in tropical teas, the families best represented 


are the Aphroditidse, Noreidte and Eunioide. Twonty- 
eight new species are described. This polychrate 
fauna does not differ materially from that of the Red 
Sea, the Persian Gulf, the Philippines and the Malay 
region; many species from the Pacific and the 
Australian region are also found m the Indian area. 
Of the 306 spooios, 67 are also European and the 
author points out that it is becoming more fully 
recognised that many polychstes are really cos¬ 
mopolitan MercxereUa enigmatica, first recorded 
from brackish waters near Caen and from tho London 
docks, was beliovod to bo an exotio polychsBte brought 
home on the hulls of ships In tho collection now 
described, specimens of Mercterella were found 
adhering to oyster shells from the Ennur backwater, 
Madras, thus confirming the suspicion of its Indian 
origin It was probably brought to London on ships' 
hulls and transported thenoo by coasting vessels to 
tho French porta and estuaries from which it has been 
recorded 

The Frog’s Tongue. As the moult of a study of the 
tongue of Ratio htradaciyla, C P Gnanamuthu (Ree. 
Ind Mus , 36; 1933) concludes that the movements 
of the frog’s tongue are brought about entirely by 
muscles ; Hartog’s view, that extension of the tongue 
is due to lymph pressure, is untenable. He states 
that tho submaxilluns muscle and the lymph spaces 
below the hyoid are not adopted to participate in the 
projection of the tongue Tho tongue has two 
muscles—the hyogloasua and the geniogluwras The 
hyoglossus remains in a contracted or tonic state 
when the tongue is at met and w relaxed when the 
tongue is pushed out of the mouth. Tho gemo- 
glosaus, by which the front part of tho tongue is 
attachod to the symphysis of the lower jaw, is 
peculiarly modified ; its dorsal part serves to reduce 
the length and breadth of the tongue while the ventral 
or basal part servos to give the anterior part of the 
tonguo a forward pivotal movement. 

Aerial and Soil Roots in Acanthus and Propagation from 
hi Leaf. A McMartm has recently published two 
papers (Trans, and Proc. Bot. Soc. Edxn , 31, Part 2, 
1933), which deal mainly with tho anatomy of the 
root system Ho shows that the differences betweon 
air and soil roots must be traoed in the main to faotort 
at work in the growth of the apex. In the soil, growth 
in length is greater than m tho air, but in the latter 
ease there is more radial growth and, as a oonaequonoe, 
considerable development of a pith. The aerial roots 
in this genus have usually been described as ‘prop’ 
roots, but their mechanical structure is shown to 
have little relation to such a function and their 
presence is correlated with the inadequate radial 
growth proceeding in the stem, basipotal growth 
activity taking instead this form of aenal root de¬ 
velopment, which provides a further source of water 
supply to the leafy shoot. A second paper describee 
the origin of the root in leaf cuttings of Acanthus and 
the modification in structure of this root which follows 
as its proximal end tube rises and then develops buds. 
An analogy is drawn between the change m structure in 
this region and m the hypoootyl of the normal seedling. 

u Mosaic Disease of Raspberries. Mr. R. V. Hyums has 
recently published the results of his investigations 
on the mossio disease’of raspberries (“Mosaic Disease 
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of the Raspberry in Great Britain. 11 Symptoms 
and Varietal Susceptibility". J. Pomol and Hort. 
So t, 11, No 3, 237-266, Sept. 1033). The range of 
leaf symptoms in olasnihod according to seventy, aa 
typo a’, ‘typo b* and ‘type o’, and the disease seems 
to be quite distinct from leaf-curl and from a poouliar 
chlorosis upon the variety Devon A tentative 
classification of varieties according to their relative 
susceptibility is given, and evidence is collected to 
show that this virus disease becomes worse in oertain 
districts. 

Lower Gwanda Gold Belt. The geology of tho Lower 
Gwanda Gold Belt, one of the lossor known inhere 
of tho Basement Schists of Rhodesia, in described 
by Mr A E Phaup in Bulletin 24 of the Geological 
Survey of Southern Rhodesia (Salisbury, ]»33, 
pp 74, with coloured geological map). The region 
is situated about 86 miles south of Bulawayo As 
in some of the other gold belts, the Basement Schists 
are predominantly a senes of metamorphosed basio 
lavas, somo of which wore liniburgites, which must 
have reached an immense thickness, whatever allow¬ 
ance bo mado for folding Sedimentary rocks, in¬ 
cluding banded ironstone, form only a small port of 
tho lower division of the Series Proof is given of 
two periods of granite intrusion and tho mineralisation 
of tho gold reefs is referred to tho earlier granite. 
Up to the preeent, eight small gold mines have been 
reductive, the chief being the Legion Mine, wluoh 
as produced more than 22,000 oz. of gold After pro- 
Cambrian times, denudation removed several miles 
of rook, before tho injection of an easterly swarm 
of basaltic dykes, probably during lato Karroo times 
Sinoe then only a few hundred foot of rock have been 
worn away to produce tho present topography. 

Climatology in Rhodesia and Bait Africa. Ono of the 
five sections into whioh the last of tho five volumes 
of Khppon and Geiger's “Hondbuch der Klimato- 
logie” is subdivided is devoted to the climate of 
Rhodesia, Nyasaland and Portuguese East Africa. 
This section, whioh has recently been completed, can 
be obtained, like the other sections, as a separate 
publication (Berlin • Gebrudor Bomtraeger. 8 
marks) in English. Tho authors are C L Robertson, 
chief engineer. Irrigation Division, and N. P Bellick, 
meteorologist, of Salisbury, Southern Rhodesia. 
Before proceeding to the general and detailed 
descriptions of the olimatos of these countries a short 
history of their meteorological servioos is given 
From this can be gathered an idea of the difficulties 
encountered m dealing climatologically with theso 
areas, arising from the fact that until reoent times 
there has been little oo-ordmation of the observations 
made by private individuals, on which a detailed 
knowledge of climate, and especially of rainfall, 
ultimately depends There is nothing in this work 
calling for special notice, the handling of the available 
statistics being on orthodox lines. Attention is directed 
at an early stage to the great influence on the weather 
exerted by the high altitude—3,000 feet or more— 
of a large proportion of South Africa. Tho lofty 
plateau profoundly modifies the movements of the 
high and low pressure systems appropriate to these 
low latitudes, and this has, of course, large 
meteorological consequences, moreover, the in¬ 
fluence on temperature of the mere elevation under¬ 
lies ell the s eas o nal and casual variations of the 
weather, mid mitigates the unpleasantness of some 
of the clunatio features 


Cold Bmlmfcin from Liquid Mercury. It has been 
established that electrons may be pulled out of metal 
surfaces by a sufficiently large eleotno field. The 
quantitative study of this effect is hampered by the 
uncertainty m the field due to minute roughness of 
the metal surfaoe. Beams (Phyt. Rev , Nov. Iff) has 
attempted to study the emission from a liquid 
mercury surfaoe, whioh must be free from such 
roughness. An oddod interest is m the probable 
part played by auto-electromo emission in the 
cathodo spot of the meroury are. In the experiments 
the mercury pool was cooled by a freezing mixture 
to koop down the vapour pressure, and an impulsive 
potential was applied to a spherical steel anode 
placed just above the mercury surfaoe. Sinoe the 
potential was applied only for a few mioroseoonds, 
the mercury surfaoe was not distorted by the electro¬ 
static forces A rotating mirror photograph shows 
that the luminous discharge starts at the anode, 
presumably as a result of bombardment by the 
electrons drawn from the cathode. Tho experiment# 
showed that with a dean moroury surfaoe tho 
discharge was initiated by a well-defined field of 
about 1 8 X 10* volts per cm This value is much 
lower than predicted by the theory of Fowler and 
Nordhoim Taking the work funotion of liquid 
meroury derived from photoelectric experiments 
(4-63 volts) the theory prediots a field current of 
less than one electron pier seoond, whioh could not 
possibly start a discharge. This discrepancy may be 
due to the submioronropio structure of the surface— 
the author is going to undertake measurements of 
tho photoelectric threshold and autooleetno break¬ 
down at tho same meroury surfaces The magnitude 
of the autoeleotromo threshold indicates that this 
electron emission may be important in tho mercury 


Effects of Sun on Radio Transmuuon. By sending 
radio impulses to the outer regions of the earth’s 
atmosphere, far above the stratosphere and unreach¬ 
able by balloons or aeroplanes, physicists have 
obtained evidence that regular variations in radio 
echoes arc due to the effect of ultra-violet light from 
tho sun Irregularities in the radio echoes show, 
however, that they are affeoted by other causes In 
a paper read on Deoember 22 to the Amerioan 
Physical Society, Drs. H R. Mimno and P H. Wang, 
of Harvard University, discussed the results obtained 
by using automatic apparatus for 6,000 hours last 
year. According to Science Service, they pxuntod out 
that ohanges in the eleotno conductivity of the 
ionosphere, which extends far above tho stratosphere, 
affect our daily life Most auroral displays occur 
at groat heights and are accompanied by violent 
magnetic storms which interfere with telograph and 
cable communication. Less violent disturbances may 
have tho effect either of improving or of interrupting 
radio reception, Long distanoe trana-ooeamo radio 
communication would not be possible if these 
atmospheric eleotno charges were not dense enough 
to deviate the radio wave and turn it book towards 
the ground Even at short distances ‘reflected waves’ 
produoo ‘fading 1 m broadcast reoeption ‘ghost 
images’ in television and are responsible for the slow 
alterations in signal strength notiood after nightfall. 
Radio transmission is affected by the 11-year sun* 
spot oyole. Substantial progress has been made by 
physioists in finding out the nature and cause of 
these continual changes by using radio apparatus 
merely as a tool m their measurements. 
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New Chemistry Building 

OIR FREDERICK GOWLAND HOPKINS form- 
iJ ally opened the new building for the Depart¬ 
ment of Chemistry at the University of Leeds on 
January 12 (see Natukb, Jan 20, p 05) 

The major portion of the new building consists 
of two wings extending at right angles to the frontage 
in Woodhouso Lano The shorter or north wing, 
with its large semi-circular window and pillars of 
Portland stone, forms a conspicuous external feature , 
it contains tho lecture rooms, largo-scalo laboratory, 
workshop, private rooms for the staff, common room, 
library, and a number of small research laboratories 
The south wing, which is built of red brick and is 
not visible from tho mam road, contains tho largo 


of the University of Leeds 

Tho architects are Messrs. Lunches ter and Lodge, of 
London 

At tho present time the total number of students 
working in the Department is about 380 under¬ 
graduates, including an honours school of approxi¬ 
mately fifty, and a research group of from ten to 
fifteen 

Tho general arrangement of rooms is bost considered 
in relation to the teaching lalxiratones in tho south 
wing On the ground floor are two inorganic labora¬ 
tories, each of a floor area of 3,400 sq ft and con¬ 
taining together 144 working plaoos , and a smaller 
one in the entrance blink for more advanced work 
with 24 places These serve to accommodate the 



toaohing laboratories with their service rooms and 
store rooms. The front Bection, which faoes oast 
on to Woodhouso Lano and connects the north and 
south wings, contains a number of laboratories for 
ndvanoed and post-graduate work as well as rooms 
dovoted to the study of special branches of chemistry. 
Tho building consists of three floors above ground 
and a basement extending under the south and oast 
block The ground floor is devoted mainly to in¬ 
organic chemistry, organic chemistry occupying the 
first floor and physical chemistry the second floor 
All three sections share the lecture rooms, large-scalo 
laboratory, library and the basement, where work 
mqmnng freedom from rapid temperature changes 
and vibration can be earned out. The total floor 
apace in the whole building is about 72,000 sq ft 


large number of elementary students taking a one 
year’s course, os well os those studying inorganic 
chemistry as part of a final or special honours subject. 
The large laboratories each contain twelve bench 
units of six working plaoes, affording a 5 ft longth 
of space for every student. Each bench nmt con¬ 
tains twolvo lockers 

The gas, water and oloctncal services run between 
tho girders across the laboratories and are laid under 
tho benches in concrete channels, which also serve 
to carry tho stoneware water pipes from the sinks 
Accessibility to the channels has been ensured by 
Tmving the locker cupboards m movable units which 
can easily be withdrawn. In addition to the usual 
services, each working place is provided with its 
own draught flue whion flilflls the double funotion of 
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removing noxious fumes and of ventilating the rooms. 
The flues, which are constructed of cement asbestos, 
join up with trunking below the bench level but 
above tho waste channels, and run into ducts of the 
samo material earned in vortical chases in the sido 
walls, to the exhaust fans on the roof of the building 
These vertical chases also carry tho waste pipes and 
services and are easy of access for repairs This 
pnnriple applies also to all tho laboratories in this 
wing. Situated between the two large laboratories 
and conveniently arranged are the apparatus store, 
arid Htoro and steward’s office, as well ns rooms for 
furnaces, sulphuretted hydrogen, distilled water, 
and other necessary adjuncts Tn the entrance block, 
besides the honours laboratory thcro ore a gas analysis 
room and a balance room, and immediately below 
the latter in the basemont is a small spectrosropio 
room for teaching purposes 

Research accommodation for tho staff of the 
inorganic section is affordod by a group of small 
laboratories situated m tho north wmg The equip¬ 
ment is simple in character and designed to ensure 
easy adaptation for carrying out work demanding 
special apparatus Ledges with sorvicos and movable 
tables form a special feature of the fittings, and by 
means of a large duct for services running abovo tho 
main corridors, it is easy to introduce special types 
of installation or to modify the existing services (gas, 
electricity, water or compressed air) as occasion may 
demand Amongst this group of rooms is situated 
the departmental library, containing a valuable 
collection of chemical journals and treatises from the 
library of the late A Chasten Chapman, generously 
presented to tho Department by Mrs. Chasten 
Chapman in memory of her husband. The basemont 
rooms are also of tho same type and designed for post¬ 
graduate research Those undor the mam entrance 
are without windows and completely below ground, 
and have proved to be singularly free from earth 
tremors and vibration 

The building is heated throughout by radiators 
supplied witlihotwater from theUmversityboilerhouse. 
Compressed air for laboratories and lecture rooms is 
supplied from a small compressor m the basement 

On the organic floor the arrangement of teaching 
laboratories, mam stores and ocoossory rooms is 
similar but modified to meet tho requirements of this 
branch. Unlike the ground floor, the two largo 
laboratories are provided with island benohee, twelve 
in number, and will accommodate a total of ninety- 
six students. 

Along the east and north wings are distributed 
five research laboratories for the staff and post¬ 
graduate workers, m addition to the professor's 
private accommodation. 

Every laboratory is fully equipped as to services, 
which include compressed air and direct as well as 
alternating current. Hooded stone benches for 
combustions are provided in both teaching and 
resoarch laboratories, and the space below tho fume 
chambers is utilised for iron-shuttered bomb cup¬ 
boards Every island bench has power plugs for 
stirring motors, and a noteworthy feature is the 
supply of steam to enamelled iron baths on every 
working bench in the teaching laboratories as well 
as to suitable points in the research rooms 

Special attention has been given to the provision 
of adequate and effective fume chambers. Theeo, 
both m the research and teaching laboratories, are 
of large sire and lined with Smdanyo material which 
is specially resistant to the action of organio solvents 
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as well as to acid steam. Gas, water and steam 
taps can be controlled from outside each chamber. 
The draught is taken from openings at tho top and 
bottom of the chamber which lead into vertical 
ducts in tho walls to exhaust fans on the roof The 
air flow is approximately 500 cubic feet per minute 
for each chamber It can thus be claimed that the 
traditional unpleasantness of organio operations has 
boon largely eliminated Tho general lay-out and 
detailed planning of this floor was mainly the work 
of Prof C K Ingold, now professor of organio 
chemistry at University College, London 

The laboratories on tho second floor are planned 
and oquipped with a view to the special requirements 
of teaching and research in physical chemistry. The 
laboratory benches are to a large extent of the island 
type without super-struoturea, and are thus adapted 
for experimental work with physical apparatus. 
Particular attention has been given to the electrical 
services, which provido for tho supply of A.c. ourrent 
from the mains, D o current (50-75 volts) from a 
motor-generator and also constant voltage current 
from a large storage battery which is connected up 
with the lecturo rooms as well as with all the labora¬ 
tories on this floor Extreme variations in temperature 
have been guarded against by a special form of 
insulating ceiling 

The accommodation available includes a large 
general teaching laboratory fitted with fireproof 
thermostat and side-benches in addition to twelve 
island benches which provido working places for 48 
students In dose proximity to this are, as on the 
lower floor, a number of smaller accessory rooms— 
balance room, fume-cupboard room, special apparatus 
room, store rooms and cloak rooms os well as a 
drawing office and staff common room. 

A special laboratory on tho north side is devoted to 
electrochemistry and experimental work involving the 
uso of heavy currents of electricity. Optioal work 
may be earned out in dark rooms situated partly 
on the socond floor and partly m the basement. 
Other rooms on the north and east sides of the build¬ 
ing are designed for use as special research rooms or 
for experimental work which cannot be earned out 
in tho mom laboratory. Tho second largo laboratory 
on this floor is set apart to provide for the special 
needs of modi cal, dental and pharmaceutical students 
in physical and organio ohemistry. 

Tho lecture theatre accommodation is situated in 
the north wmg, and students have direct access to 
it without passing through the rest of the building. 
It consists of two large theatres, seating 250 and 144 
respectively, and one much smaller room aooom- 
modattng 40 Tho large theatres are specially equipped 
for experimental lectures ; the leoture benches carry 
all services, and are fitted with draught flues. The 
natural lighting is from above and can be cut off 
by a sliding panel operated electrically by the 
lecturer, who can vary the artificial lighting by a 
dimmer switch Special ventilating fans draw m 
air from behind the heating radiators and exhaust 
it through the roof, and a wall lining of acoustic 
board has proved very successful in securing good 
acoustic properties. Tho largest theatre oocupies the 
upper part of the semi-circular frontage facing up 
Wood house Lane, and it is noteworthy that no 
traffic noises are audible mside The leoture prepara¬ 
tion room is conveniently situated between the two 
large theatres, with a gallery for the manipulation 
of the diagram screens and a chemical museum on 
the floor below. 
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Prize Awards of the Pans Academy of Sciences 

T the annual publio meeting of the Academy | Botany —The Desraazi&rns prise to RenA Van- 


il of Soienoee, held on Deoember 11, the prizes 
and grants awarded in 1033 were announced as follows • 

Mathematics —The Francoour prize to Paul MentrA 
for hu work on geometry 

Mechanics. —A Monty on prize to RenA Thiry, for 
his work on the mechanics of fluids , the Ponoelot 
prize to Eug&ne Bertrand de Fontviolant, for his 
works on mechanics, the Boiloau prize to Adrien 
Foch, for his works on hydraulics ; the Pierson- 
Pernn prize to Paul Langevin, for his work on the 
mechanical applications of piezo-electric quartz. 

Astronomy — The Lalande prize to Georges PrAvost 
for his tables of spherical functions and thoir integrals; 
the Benjamin Volz prize to Henn Labrouste for his 
methods of research on periods in solar phenomena , 
the G. de PontAooulant prize to David Belonzky, 
for his work m ooloetial mechanics , the Antoinette 
Janssen foundation to Daniel Chalonge for his studies 
in astronomical physios. 

Geography —The Gay prize to Alphonse Borget, 
for his troatiso on ooeanograpliy; the Alexandre 
Givry prize to tho late Pierre Gerson, for his hydro- 
graphio work. 

Navigation —The Pnx de la Marrno between 
Gaston Do 116 and Honn Dutilleul (6,000 francs) for 
their work on autogenous oloctnc welding and Jean 
Fioux (2,000 francs) for his applications of the 
gyroscopo to navigation ; the Plumey prize between 
AndrA Grebol (1,600 francs) for his study of com¬ 
bustion m internal oombustion motors, tho late Paul 
Leroux (1,600 francs) for his experiments m hydraulics, 
and GArard Delanghe (1,000 francs) for his work on 
Diosel motors 

Physics —Tho Oaston PlantA prize to Lucien 
Juroau, for the whole of his work on accumulators , 
the Hubert prize to Pierre Floury, for his work on 
photometno standards ; the Henri de ParviUa prize 
to Louis Lepnnoe-Ringuet, for hu work on atomio 
physios , the Hughes prize to Salomon Roaonblum, 
for his work on the a-rays; the Paul Marguerite 
de la Charlome prize to AmAdAe Guillot, for the whole 
of his scientific work. 

Chemistry. —The Montyon pnze (Unhealthy Trades) 
to Georges Danens, for his work m connexion with 
the control of petrol storage ; Paul Emile Thomas 
receives an honourable mention for his researches on 
carbon monoxide and nitrous vapours j the Jecker 
prize between Mme Pauline Ramart-Luoas (6,000 
francs), for her studies on the relations botweon the 
properties of molecules and their absorption spectra, 
Emile AndrA (2,600 francs), for his studios on fats, 
and Raymond Delaby (2,600 francs), for the whole of 
his work m organic chemistry j the Cahours prize 
to Georges Allard, for his work on the electronic 
structure of the ethylene oar bon atom and on 
metallio borides; the Berthelot pnze to Henn 
Moureu, for the whole of his synthetic work m orgamo 
chemistry; the Houzeau pnze to Paul LafHtte, for 
his studies on explosives. 

Mineralogy and Geology. —The Cuvier pnze to 
Jules Lambort, for the whole of his work on the 
Echinida; the Delease pnze to Christopher Qaude- 
froy, for his work in phystoal crystallography; the 
Victor Raulin pnze to Jeon Cuvillier, for hu work 
on the Egyptian Ntunxnulitjo; the Joseph LabbA 
pnze to Pierre Despujols, for hu studies on the 
mineral resources of Moroooo. 


dondnes, for his work on the sexuality of the Rasidio- 
myoetea ; the Montagna pnze to Roger Heim, for 
hu work in rayoology , the de Coinoy prize to Louis 
Emberger, for the whole of his work 

Rural Economy —The Bigot de Morogues pnze to 
Serge Winogradsky, for the whole of his work on 
tho microbiology of the soil. 

Anatomy ami Zoology. —The Da Gama Machado 
pnze to Joan Vomo, for his memoirs on pigments 
in living beings the Savigny pnze to Georges 
SAnovet, for his work on the blood suoking arthro¬ 
pods of Algeria and the Mediterranean basin 

Medicine and Surgery —Montyon pnzes to Charles 
Cot (2,600 francs), for hu work on asphyxia, Paul 
Durand (2,600 francs), for his researches on pustular 
fever, Jean Lereboullet (2,600 francs), for hu memoir 
on the tumours of the fourth ventnolo , honourable 
mentions (1,600 francs) to J A LiAvre, for his book 
on parathyroidal ostoosiB, Adolpho Zimmem and 
J. A Ohavany, for their book on electro-radiological 
diagnosis and thorapoutios of diseases of the nervous 
system, Honn Volu, for his book on “Dermes” ; 
a citation to Nguyfln-Van-Khai, for his memoir on 
the study of the prophylaxy of cholera by anti- 
oholora vaccination , tho Barbier pnze to Augustin 
Boutano, for hu researches on the properties of 
colloids and their relations with venous biological 
phenomena j tho BrAant pnze to Georges Lo Dentu, 
Adolpho SioA and Marcel Vaucel, for their work on 
the therapeutics of h uman trypanosomiasis; the 
Godard pnze to Henry Blano, for hu book on the 
phenolsulphonephthalein test in unnary surgery ; the 
MAge pnzo to Edgord Zunz for his book on the 
elements of general pharmaoodynamy, the Belhon 
pnze to Mme. Lucie Random, for her work on 
vitamins ; the Baron Larrey prize to FAlix Pasteur, 
for hu work on the utilisation of sunlight in the 
Sahara for tho hoating and punfication of water. 

Physiology —The Montyon pnze to Jean Gautrelet, 
for hu book on the elements of physiological tech¬ 
nique , the Pourat pnzo to Jean Chaze, for hu 
biological work on the tobacco alkaloids; the 
Phihpeaux pnze to Pierre Dussumior do Fonbruno, 
for hu memoir on a new inieromanipulutor and 
arrangement for the manufacture of micro-instru¬ 
ments , the Fanny Emden pnze botwoen Herbert H. 
Jasper (2,000 francs), for hu psychological and 
physiological study of right and left handedness and 
ambidexterity, and Mme. AndrAe Courtou-Dnlhon, 
for her book on biochemical studies on the meta¬ 
morphosis of the Lepidoptera. 

Statistics —The Montyon pnze to Charles Mane, for 
hu work in connexion with tho annual tables of 
constants and numerical data of ohemutry, physios, 
biology and technology 

History and Philosophy of Science. —The Binoux 
pnze to Louu Pasteur-Vallery-Radot, for hu work 
m connexion with the publication of the “CEuvree do 
Pasteur". 

Works of Science —Tho Henn de Parvilie prise to 
Gustave Juvet for hu book on the structure of the 
new physical theories. 

Medals —Berthelot medals were awarded to 
Georges Darzens, Mme. Pauline Ramart-Luoas, 
Raymond Delaby, Hqnn Moureu and Paul Laffltta. 

General Pnzes .—The Grand prise of the physical 
sciences to Clodomir Houard, for the whole of his 
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work, the Burdin prize to Szolein Mandelbrojt, for 
his memoir on the umeity of Fourier’s senes , tho 
Lallcmand prize to Alexandre Monnior, for his work 
on the physico chemical mechanism of nerve action ; 
tho Petit d’Onnoy prize (Mathematical Sciences) to 
Amaud Denjoy, for the whole of his mathematical 
work and in natural science to Toms Liger, for the 
whole of his work on thooretioal and applied zoology , 
the KHtrade-Delcros prize to Kmcst Vossiot, for the 
whole of his scientific work , tho Lo Conte prizo to 
Engine Bataillon, for Ins work on experimental 
parthenogenesis , tho Parkin prize to Rani Hazard, 
for his work on tho pharmacology of the alkaloids , 
tho Sainlour prize to Georges (brand, for his work 
on partial differential equations and integral equa¬ 
tions , the Lonctmmpt prize to Edmond Voisenet, 
for his work on tho production of bitterness in wine 
and on tho Ailanikiewicz reaction , the Wildo prize 
to Mine Irina Joliet Cuno and Fridirio Joliet, for 
their experimental work establishing tho existence of 
neutrons , tho Gustavo Roux prize to Maurice 
Collignon, for his pulcoontologioal work on tho 
Maduguxcun fauna, the Charles Dupin pnzo to 
Bertrand Gambler, for his work on geometry , the 
Marquot prize to Alexandre Bigot, for his work on 
the geology of Normandy 

Special Foundation* - The Lnnnclonguo founds 
tion to Mines Gabriel Cusco anti Raphael Ruck 

Prize* oj the Qrande* Ecoles —The I^iplace prize 
to Maurice Allnis , the L E Rivot prize to Maurice 
AHuih, Raymond Fisfliesser, Robert Paoli and Max 
Dumas 

Fund* for Scientific Research** —Tho Oogner 
foundation to Valcnau Agafonoff, for his researches 
on French soils, the Him foundation to Paul 
Ditiaheim, for his work oil chronometry , the Henri 
Beoquorcl foundation to Ludovic Drixncuurt, for Ins 
work on navigation anti geographical iniqis 

Loutrkuil Foundation 

1 Researches on Fixed Questions - -Jeon Bassot 
(4,000 francs), for rcsoaiohos on tho pathogeny and 
immunisation in anthrax , Charles Lorn ban l (3,000 
frunos), for oxjiorimental researches on tho pathogeny 
of cirrhosis , Pierre Pons (3,000 fiancs), for roseai-ohes 
on wool products from central and southern France , 
James Basset (5,000 fruncs), for his studies on the 
influence of high pressures on physical and chemical 
phenomena, Jean Dufay and Daniel Chalongo 
(5,000 francs), for chemical anti spoctrographio 
researches on the atmoaphoic camod out at the 
Observatories at tho Jungfraujoch and at Interlaken ; 
Andri Charnou, for his researches cm the latent 
photographic imago, Paul Henri Fleurct, for his 
studies of tho mechanism of tho formation of ketome 
and oxalic acids, Laboratoiro central d’electriciti 
(12,000 francs), for making the standard of inductance 
with a view to tho measurement m absolute valuo 
of the unit of electrical resistance , Charles Mane 
(3,000 francs), for systematic researches in oloctro- 
obenustry; Henry Pollet (2,000 francs), for his 
studies of atmospheric electricity during dust winds 
m north China 

2 Researches to be earned out in the French 
Colonies —Henri Humbert (15,000 francs), as a 
contribution to tho oust of an expedition to Mada¬ 
gascar and southern Africa with a view to tho study 
of various types of vegetation and thoir variations 
under the influence of the nature of the soil, altitude 
and climate; Louis Dubertret (7,000 franos), as a 
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contribution to an exploration of the voloaruo 
desert region to the south-east of Damascus , Jean 
Piveteau (4,500 franos), to oontribute to the cost of 
excavations in a deposit of vertebrates at Oranais 

3 Purchase of Laboratory Material —Ecole nation- 
ale vitirmaire do Lyon (6,000 franos), for the pur¬ 
chase of a Phillips’ portable apparatus for radio¬ 
graphy and radioscopy , Lion Huillet (3,000 francs), 
for the purchaso of a Chevenard temperature regu¬ 
lator , Jules Lemoine (2,000 francs), for tho purchase 
of a microphone designed for the study of internal 
friction m metals, Henri Chaumat (2,000 franos), 
for tho purchase of material for tho construction of 
an electrostatic machine, Mannoo Javdlier (3,000 
franos), for tho purchase of an incubator , Raymond 
Hioard (3,000 francs), for the purchase of a Fabry 
and Pirot interference standard 

4 Libraries -Tho following grants are given to 
libraries for the purchase of books . Eoole poly- 
tec hnique (7,000 francs), Ecole national vitirmaire 
d’Alfort (10,000 francs), Eoolo national vitirmaire de 
Toulouse (2,000 francs), Ecolo supirioro de Chimie 
do Mulhouse (2,000 francs), Bociiti franQaue des 
Eloctriciens (1,500 franos), for tho purchase of 
“Faraday’H Diary” 

Publications —Archives de zuologio oxpinmontale 
(10,000 franos), for assisting tho publication of a 
jubileo volume j Bibliothiquo national et umversi- 
tairo de Strasbourg (5,000 francs), as a contribution 
to tho publication of the catalogue of scientific 
periodicals , Emile Mathias (4,000 franos), for the 
publication of two memoirs dealing with the action 
of lightning on man and animals. 

Mmk. Victor Nourv Foundation 

Norbert Castoiot (2,000 francs), for his hydro¬ 
logical and speleological explorations in the Pyrenees , 
Milo Madeleine Friant (2,000 francs), for her book 
on tho dontition of mammals , Johuh Hoffot (2,000 
francs), for his study of the centre of Indo-China 
and his ethnological work in Annum, Nioolas 
Menchikoff (2,000 franos), for his numerous expedi¬ 
tions in tile Sahara and the Libyan desert with 
resulting contributions to geology , Edouard Fischer 
(1,500 francs), fur his researches on the marine fauna 
of the Channel 

Other Foundations 

Pierre Lafitto Foundation to Reni Mesny (3,000 
francs), for the whole of his work on radio electricity 
The Koy-Vaucouloux Foundation to Philippe Lassour, 
for his work in the laboratory of microbiology at 
Nancy. Tho Charles Fremont Foundation to Lion 
Poiney (2,500 franos), for his work on geology and 
analysis. 


University and Educational Intelligence 
Cambridge, —A locture on the Livorsidge Founda¬ 
tion will bo delivered by Prof R H. Fowler in the 
Lecture Theatre of tho Engineering Laboratory on 
Friday, February 2, at 5 p m. The subject of Prof. 
Fowler’s lecture will be "Heavy Hydrogen” 


A liberal education as a prophylactic against the 
manifold ills that threaten the very existence of 
western civilisation is the theme of an address 
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delivered at Lehigh University on October 4 by 
Prof. Hans Zinsser and entitled “None of my 
Business : nr Thoughts of a Biologist on Education” 
The address is printed in School and Society of Novem¬ 
ber 25. The old problem of the relative oultural values 
of science and the traditional humanities is merged 
at the present day m another, how to determine 
the limits of the non-specialist and non-vocational 
parts of both, for a cultivated man of to day should 
possess as clear a comprehension of the fundamental 
laws of science as lie does of classical culture and of 
the language and literature of his own country The 
great freedom of choice at present allowed m the 
earlier college years in the United States noods to 
be ourtailed and there should be a far more rigid 
insistence than at present on a substantial minimum 
of mathematics distributed lietween those years and 
the high school, and genoral courses in the history 
of science, in physics, chemistry and biology should 
bo combined with so much of the humanities as is 
indispensable for intelligent appraisement of the 
civilisation of our tune 


Tint annual report of the University of Bristol 
records a small increase in the number of students 
and several interesting developments in the course 
of the year 1032-33 A link with New Zealand was 
established by the foundation of u Hiatt Baker 
memorial research scholarship of £200 a year tenable 
for two or three years by a graduate from New 
Zealand At a celebration of the centenary of tho 
foundation of tho medical school, the history of 
which by Dr G Parker was published without 
charge to the University by Messrs John Wright 
and Sons, Lord Dawson of Penn paid a tribute to 
the work of Prof Fawcett in tho faculty of medicine 
over a period of nearly forty years In oo operation 
with the City Council, the University established a 
department of preventive modicino which undertakes 
all the bacteriological, pathological and chemical 
examinations and research required from tune to 
time by the corporation or its medical officer of health, 
who is ex-officio professor of preventive modicino 
A faculty of law was established with the help of 
contributions from local solicitors and others The 
umvorsity halls of residence were all full throughout 
tho year 

Thh dispersal of German scholars frownixl on in 
their own land for reasons connected with their 
political affiliation or racial origin has led to tho 
establishment by the Institute of International 
Education in New York of a graduate faculty in 
jwlitical and social science comprising Profs Ledorer, 
Brandt, Speier, Wunderlich and von Homhostcl of 
Berlin, Hounonn of Hamburg, Foiler of Kbmgsberg, 
folm and Kantorowicz of Kiel and Wertheimer of 
Frankfort It is hoped that m the near future this 
faculty will bo matched with others so as to form a 
general “university in exile”, a rallying point for 
distinguished scholars displaced by political intoler¬ 
ance m Europe, and a medium for orose-fertilisation 
<>f American and European scholarship For the 
American student it would perform, by roason of its 
reproducing the spirit and method of German 
■sluoational organisation, much the same servioe as 
hn secured from one or two years of study in a 
Herman university. The scheme is described in the 
Institute’s News Bulletin and a summary of it 
appears in School and Society of December 16. 


Science News a Century Ago 

Insects in the Heads of Mummies 

The Rev F W Hope read a paper on January 
27, 1834, before tho Entomological Society (J Proc ) 
in which ho described sovoral species of insects found 
m tho heads of Egyptian mummies, some of which 
had been extracted from the head of a female mummy 
with plaited hair This was exhibited at the mooting 
by Mr. Wilkinson, tho celebrated Egyptian traveller, 
by whom it was brought from Thebes. In tho head 
of one mummy was found, it wan said, a considerable 
quantity of the pupsa of dipterous mseets . . and 
from their appearance Mi Hope wus lod to remark 
tliat the process of embalming could not possibly 
liave been a rapid one Mr l’cttigrow observed that 
m some mummies, however, no insects wore dis¬ 
covered, as in tlie one recently opened at tli© College 
of Surgeons (see Naturf., Jan 13, p 74) 

Currency Problems in the United States 

Throughout tho year, tho United States (ontinued 
to be agitatod by tho contest which hud begun m 
the preceding yoar as to tho legality of the conduct 
of the President in withdrawing tho publio deposits 
from tho national bunks Meanwhile, the imjmrta- 
tion of gold into tho United States went on to un 
unprecedented extent The i no rouse of spocio between 
tho beginning of January 1833 up to June 11, 1834, 
oxcoodod 20,000,000 dollais, and the excess of specie 
imported during the next nineteen days, above what 
was exported during the Hume period, cumo to about 
2,000,000 dollars The result of this crisis was that 
a metallic currency was established for paper money 
(“Annual Register”, 1834) 

Drought in England 

On the last day of January 1834 a drought began in 
England and Wales, and from that date until July 4 
tho rainfall was very limited. At Chiswick tho total 
fall for tho whole period amounted to only 4 7 mohos, 
and over England and Wales as a whole the rainfall 
in the months of Fobruury to May inclusive was 
only 58 per cent of tho normal In the early months 
high temperatures following a wet January caused 
the vegetation to lie very forward, but a senes of 
north-easterly winds and sevore frosts in April brought 
disaster to the Iruit crops July was rainy and 
thundery, but the drought returned in September 
and was severe in October, Novombor and December. 
October 1834 appears to have been the driest month 
of that name in England and Wales between 1810 
and 1933 inclusive 

Lyell’s "Principles of Geology" 

In January 1834 tho Oentleman'a Magazine printed 
the following notice ot vol 3 of Lyell’s “Principles 
of Geology” — 

“Those who have read the former volumes of 
Mr. Lyoll will have recognised the great altera¬ 
tion and improvement which has taken place in 
the theory of Geology. The older geologists were 
more fitted for the island of Laputa than for a 
Philosophical Society, and even some of the latter 
were not far behind in pushing forward thoir orude 
fragments of disoovery With them it was assumed 
that enormous changes and sudden and violent 
catastrophes, confounding and dislocating all the 
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globe, were neocarary to account for its present 
aspect Now Mr. Lyell’s reasoning goes to the 
destruction of this ingenious but visionary fabno 
Ho considers that the operations now going on m 
the great workshop of nature are sufficient to show 
how the others that have procod od them have also 
moved. The changes in animated nature he refers 
to the oiroumstanoes in which the animals are 
placod Some animals are extinct that were existing 
a few years ago , others are changed in their nature, 
habits and climate ; thus, though unmarked except 
by tho thoughtful eye of science, are changes now 
taking place very similar to those which have so 
long attracted the wonder and omployed the attention 
of the sons of wisdom. The superentaceous groups 
form the subject of examination in the third volume 
Mr. Lyell’s account of fossil shells is more extensive 
and important than ever was given before ” 

The Post Office 

“Jn my opinion," wrote Lord Brougham, “the 
teachers of tho age of Georgo HI covered it with still 
greater glory than it drew from the statesmen and 
warriors that ruled its affairs ” Brougham himself 
was one of tho first public men to concern himself 
with national education, and he was the founder of 
the Socioty for the Diffusion of Useful Knowlodgo 
To this Kocioty waH duo tho publication a century 
ago of the Penny Magazine and tho “Ponny Enoyolo- 
psedia”, to which many eminent men of science 
contributed Tho Penny Magazine was issued weekly 
with a monthly supplement and tho supplement for 
January 1834 was devoted to “Tho History anil 
Present State of the Post Office” “In tho advanced 
state of civilisation to which we have now attainod 
in this country,” tho articlo says, “we possess many 
advantages of the highest importance which are 
indeed essontinl to our daily comfort, but which, 
presenting themselves with unfailing regularity, pass 
without observance and almost without our being 
conscious of enjoying thorn ” Among tho principal of 
them, it was said, may be reckoned an efficient and 
well regulated system for tho transmission of letters 
not only m Groat Britain but also all over tho world 
For inland Inttem the charges wore 4d for 15 miles, 
8 d for 50 miles, lOd for ISO miles and, not exceeding 
300 miles, 1« Id When a letter weighed an ounce it 
was charged at four times the rate of a single letter 
It cost 3d to send a letter from Holyhead to Dublin 
and 6d from England to the Isle of Man Charges 
for overseas letters ranged from 1* 2d to Franco, to 
2« 2d to America, 2* lOd to Gibraltar, 3s 2d to 
tho Mediterranean anil up to 3s (Id to Brazil Peers 
and members of parliament could frank ten letters 
daily The revenue of the Post Office, it was stated, 
amounted to £07,365 in 1754 , £052,803 in 1804 and 
£1,457,132 in 1832 The number of persons employed 
in tho post offices of tho country in 1829 was 4,905 

Richard Lemon Lander 

Riohard Lemon Lander, tho African explorer, 
diod in Fernando Po on February 2 or 7, 1834 
There is some doubt as to the actual date, as the 
accounts vary slightly in detail He was bom in 
1804 and evon as a youth travelled widely, being 
m the West Indies when only thirteen and ho crossed 
Cape Colony as the servant of Major Colebrook, a 
oommusioiier of inquiry, in 1823 With Clapperton, 
Lander went to West Africa and he brought home 


the news of Clapperton’s death. He published the 
records of the expedition on his return to Engl a n d. 
In 1830 Lander left England in oharge of another 
expedition to the Niger On his return in 1831, be 
was awarded the first Gold Medal of the then reoently 
formod Royal Geographical Society of London In 
1832 a group of Liverpool merchants sent Lander 
on a new expedition to open up trade in the Niger 
basin While on this expedition Lander was wounded 
in an encounter with the natives of the Brass River 
region and returned to Fernando Po, where ho died. 

Societies and Academies 

London 

Royal Society, January 18 B F J. Schonland 
arul H Coluc ns * Progressive lightning Eleven 
lightning flashes, comprising fifty separate strokes 
from two separate thunderstorms, have been photo¬ 
graphed with a rotating Ions camera based upon the 
design of l 1 V Boys Tho spood was fast enough to 
permit the study of the propagation of tho discharge 
Tho majority of tho strokes were double and con¬ 
sisted of a dart-like downward-moving leader stroke, 
followed immediately upon arrival at the ground by 
a more intonso flame-like upward-moving mam 
stroke The mean volocity of the leader strokos was 
1 1 X 10* cm /sec along the tortuous track in two 
dimensions and 7 0x10' cm /sec m tho vortical 
direction The dart was less than 54 metros long 
Corresponding mean velocities for the main strokes 
were 6 Ox 10* cm /sec and 3 8x 10» om /moo The 
loader strokos are identifiable with electron avalanches 
and the mam strokes with thermally ionised channels 
Tho cloud base was negative and the earth positive 
A O. Han'kink . A simple mothod of demonstrating 
tho paramagnetism and diamagnetism of substanoos 
m magnetic fields of low intensity Tho instrument 
described is the result of an attempt to construct a 
magnetic gradiometor capable of measuring small 
distortions of the earth’s magnetic field in the same 
way that tho EOtvfts torsion balanoe measures non- 
umformitips of gravity. Although this purpose has 
not yet boon achieved, the first model of the instru¬ 
ment has revealed itself as a means of demonstrating 
the paramagnetism or diamagnetism of substanoos of 
small susceptibility Moreover, tho magnetising fields 
employed are much smaller than has hitherto been 
customary, being of the order of 50 gauss or less. 
The system used also provides a basis for the con¬ 
struction of a new form of very sensitive galvano¬ 
meter C W Gn,B*RT The production of showers 
by cosmic radiation Experiments made with triple 
coincidence counters showed that the frequency of 
showers produced in lead by the passage of coemio 
radiation is proportional to the general cosmic 
radiation The transition curves for air to lead were 
obtained at 3,500 m , and it was found that there the 
energy of the shower particles was greater than at 
sea-level To explain the curves obtained, three 
types of radiation are needed, a primary radiation, a 
shower-producing radiation and tho shower partioles 

Pahis 

Academy of Seances, Deoember 18 (OJt . 197, 1545- 
1704). The president announced the death of Georges 
Fnedel, Correspondant for the Section of Mineralogy. 
G Psbbixb : The fifth general meeting of the Inter- 
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national Qeodesio and Geophysical Union at Lisbon, 
September 1933. A short account of tho matters 
under consideration at the meeting L. Blar- 
inohxm . ‘Fever’ in Arum. The work of Garreau 
on the rise of temperature for some hours during 
the flowering of Arum is confirmed The seat of 
oxidation is in tho male flowers and their support 
These consume 3-10 times as much oxygen as the 
female tissues AndrA Blondnl Observations on 
terminology m new discoveries, Examples are quoted 
to whioh objection may bo made on linguistio grounds 
It is suggested that the various international com¬ 
missions in existence should determine as soon as 
possible international words appropriate to the defini¬ 
tion of new phenomena, but only after consultation 
with linguists W Venadsky, B Bbunovsky and 
C KunaSeva y-Mesothorium m Ltmna Lemna 
concentrates the isotopes of radium (Ra, MsThI, ThX) 
but does not contain the isotopes of thorium. Honco 
the living material does not contain thorium Henri 
Laoatu and Louis Maume • Tho alimentary varia¬ 
tions of cultivated plants, apart from tho intervention 
of manure, under the conditions of practical agri¬ 
culture Serge Robhinhki • A case of deformation 
of isotropic congruences with persistent conjugated 
system P. Vincensini Associated systems and 
their transformations An Pantazi Couples of 
stratifiable congruences. Mandklbrojt Some 
theorems on Fourior’s series. Robert Oibrat A 
fairly general type of singular integral equations 
Fi orent Bureau Systems of two uniform functions 
of two oomplex variables. Arnaud Denjoy 
Integration along closed rectifiable ensembles. N 
Akonszajn : The invariants of transformations in 
the domain of n complex variables A MAtral 
Precession m gyroscopic phenomena Silvio Min - 
etti Integration with a singlo quadrature of the 
movomont of regular precession Simon Dk Backer 
Atmospheric turbulonoo D. Riabouchinbky Lines 
of emission. Max Skhuuys . Tho rAle of peroxides 
ui the knocking of petrol motors From the experi¬ 
ments described, the authors concludo that peroxides 
are not the solo eauso of detonation, but only one 
dement favourable to its appearance. Bernard 
Lyot A monochromator with a largo field utilising 
interference in polarised light. L. Goldstein . The 
complex prooess of materialisation L Bouchet 
Dry batteries with a solid radioactive electrolyte and 
lonrnod air. Mllb. M. Chenot Tho discharge 
produced by the superposition of a constant field 
and a high frequency field. E Cabanel and J. 
L’ayrel • The pouit effect and crystal detection 
Although the use of a metallic electrode in the form 
of a point is favourable when used with sensitive 
galenas, the point efleot cannot bo considered as the 
< ause of the detection, but acta only as a secondary 
factor 

(To bo continued ) 

Sydney 

Royal Society of New South Wales, Oct. 4. Adolph 
Bollioxb : Volumetric determination of methylene 
blue and piono acid. Small amounts of methylene 
blue and piono aoid can be titrated against each other 
a ith a high degree of accuracy. The sparingly soluble 
> 'impound formed, namely, methylene blue piorete, 
■an be readily removed with chloroform, m which 
11 is very soluble. The end point is reached when 
'bo watery layer becomes oolourless. L. W. 0 
Martin , Quantum numbers and valency. On the 


basis of London's generalisation of the non-iomo 
bond and Pauli's oxolusion principle, the prinoipal 
quantum numbers (n, I) of the electron pair bond 
between two elements are determined It is shown, 
m the oases examined, that the element of higher 
atomic number determines the value for n, and 
therefore that the eleotron belonging to the atom of 
lower atomic number must be promoted A con¬ 
nexion betwoen tho degree of promotion and the 
strength of tho bond is shown to oxist The 
chemical reactivity is also connocted with this 
promotion 

Washington, D C 

National Academy of Sciences (Proc , 19, 879-938, 
Oct IS) Donald H Menael and Roy K. 
Marshall . Neon absorption linos m stellar spectra. 
A list of identifications is given, indicating that neon 
is comparatively abundant m tho universe Edwin B 
Wilson . Transformations preserving tho tetrad 
equations Dietrich C Smith Colour cliangeu m 
tho isolated scale lndoeytes of squirrel fish, Ilolo- 
centrua oacenawma, Osbock Observations similar to 
those mode by Foster on lndocyte aggregations 
beneath tho scales of Fundulua (see Nature, 132, 
450, Sept 16, 1933) havo also boon made on the 
indocytes m the scales of tho squirrel fish Earl H 
Myers : Multiple tests m the Foramuufera. Observa¬ 
tions on living Forominifora show that in many 
families tho occurrence of two or more shells cemented 
togethor with tho apertures approximately opposed 
(multiple tests) is tho result of tho union of two or 
more individuals for roproductivo purposes (plnsto- 
gomy) with the production of ‘zoospores’ J L 
Walsh • An extremal problem in analytic functions. 
Einar Hills and J D Tamarkin (1) On moment 
functions (2) On the thoory of Laplace integrals. 
JOSKPH Miller Thomas . A lower limit for the species 
of a Pfaffian systom Morgan Ward A property 
of recurring serios M H. Johnson, Jr : Intensities 
in atomic spectra A theoretical discussion loading 
to the determination of the electno moment with a 
definite scheme of coupling of the orbital and spin 
angular momenta, from which tho oloetnc moment 
matrix in intermediate coupling is derived. The 
components of tho latter determine the intensities 
of the spectral lines. Thomas Wayland Vaughan . 
The biogoographio relations of the orbitoid Foramim- 
feru Related living Foramuufera are characteristic 
of shoal water of the tropics and nub tropics, suggest¬ 
ing a similar environment for the orbitoids Since 
the orbitoids wore bottom dwellers, wide geographical 
distribution requires planktonic larval stages, indirect 
evidence of which is provided by the observation 
by Myers of the production of floating ‘zoospores’ 
from oertam living Foraminifera (see above). Such 
distribution would probably require a number of gub- 
ooearuo peaks and ndgee where there is now deep 
ocean. Hydrographio and other data suggest that 
tho routes of migration were (a) Upper Cretaceous, 
between Europe and India by way of Tethys and 
between Europe and Ainenoa across the Atlantic, 
(b) Eooeno, along Tethys, across the Atlantic and 
from east to west of America, (c) Oligooene and most 
of Miocene, across Central America between the 
Atlantia and Pacific, thenoe to the Paciflo islands 
probably to the East Indian region, as well 
am across the Atlantic and possibly roupd the 
southern end of India, but not round the south of 
Africa. 
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Industrial Economics 


U NTTL 1914, the industries of Great Britain 
progressed more or loss on an even path, 
developing on conservative lines and only slowly 
adopting the inventions resulting from scientific 
research The clash of peoples in the War had a 
violent repercussion on industry throughout the 
War, production was pressed to the utmost, there 
was a free interchange of information, and 
scientific invention was applied in a hitherto 
unprecedented manner Post-War trade has 
experienced first a lioom in 1919-20, then a slump 
Iastmg until 1925, followed by another and 
greater boom lasting to the end of 1929, and 
by an unprecedented depression from which it is 
beginning slowly to emerge During all those 
periods, science and invention have been applied 
to industry as never beforr , there was money 
available during the boom periods and need for 
economy in production costs during the slump 
If we take stock to-day, much will be found to 
have changed , some of our old industries are 
bard hit almost beyond recovery, newer and 
more scientific industries have arisen which may 
be expected to take their place If British industry 
makes tho mistake of attempting to perpetuate 
the past, the outlook is serious, and apparently 
it is still foreign to the nature of those who control 
industry to experiment on the largo scale or to 
act as pioneers of new and untried industries , 
but fortunately wo are proving adept at taking 
up these newcomers when their toothing troubles 
are past and they have reached the stage of being 
really practical as well as remunerative, which 
is more important from a business point of view 
Economists have preached from many texts 
during the depression , at times there have been 
as many doctrines as preachers—a fact which arises, 
in our belief, from insufficient knowledge of the 
practical details of an industry and also perhaps 
from tho inability to grasp tho problem as a whole 
The factors arc too numerous to fit into any one 
theory, their inter-play too obscure to follow easily 
Prof Allen, in a most readable book*, has 
recently attempted to give a picture of the major 
British industries os they are at present organised 
After tracing the chief features of industrial de¬ 
velopment up to 1914, inchoating m particular the 
relative importance of the major trades in the 
’economic life of the nation, he takes several of 

• BrltUli Indurtrtn and thetr OrgaalaaUoo By Prof. O 0 
Allen Fp xl + sas (London. New York and Torato Longman*, 
Orem and Co Ltd , 19S3) lot M not 
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these trades in turn to describe their rise to 
prominence, their fortunes during the last decade 
and their organisation His selection oompnses 
the staple trades, coal, iron and steel, engineering, 
shipbuilding, automobiles, and cotton and woollen 
textiles it could with advantage have included 
the chemical and the electrical industries, m which 
new and progressive methods predominate He 
summarises the post-War history and concludes 
with a chapter on changes in the structure of 
industry They are indeed profound, and if the 
man of science is to go outside his specialised 
subject, and help the nation at largo, ho must 
seek to study them carefully and try to under¬ 
stand their significance 

Instability of demand is one of the most difficult 
problems of modern business Fashion has a 
greater and wider influence than ever before, due 
to the widespread circulation of the newspaper 
and perhaps also to cheap travel and an accelerated 
news service Sir Jonah Stamp has indicated how 
the increased purchasing power resulting from a 
fall in the pnoe of boots, due to improved methods 
of manufacture, may be devoted to the buying of 
gramophones, so setting up a new industry and 
providing new employment But at any moment, 
the pubho may leave gramophones for a new 
interest, for example, radio, and the elaborate and 
costly plant and organisation built up to supply 
gramophones fall on evil days In a sentence, the 
demand for goods and services satisfying secondary 
needs is less stable than is the demand for the 
necessities of life It is indeed optional and erratic, 
as witnessed by the fact that one result of the 
universal adoption of the cigarette-smoking habit 
by our women-folk has been a diminution in their 
consumption of ohoeolates 

A like change has come over tho markets for raw 
materials—in part due to chemical discovery— 
which is likely to play a continually growing part 
henceforth There are enthusiasts who claim 
that the chemical revolution will bring lower costs, 
a far wider range of raw materials, a growing 
multitude of new products' and the increasing 
replacement of familiar wares by superior synthetic 
articles Cheaper goods, more goods, new goods, 
will tend to keep the wheels of industry turning, 
to make more work, to create new wealth, to 
distribute purchasing power more broadly On 
the other side of the picture, these changes in 
tho sources of raw materials will alter the relative 
advantages of different countries for specific 
manufacturing industries 


The change is inevitable, the problem of the 
transference of national resources to other activities 
must bo faced the future means more research 
by a greater number of workers, or perhaps, as 
Mr E W Rico has said recently m the United 
States, “the time will come in industry when 
research will be regarded ob more important than 
advertising” As Prof Allen nghtly emphasises, 
tho economic system has become more ngid Wage 
rates are inelastic, oncosts make up a high pro¬ 
portion of tho total cost, mass-production tech¬ 
nique, standardisation, rationalisation, all have 
had their effect It would seem, he says, that 
technical faotors have been given too much weight 
in determining the organisation of production, 
whilst widespread national advertising and instal¬ 
ment-selling have accentuated the instability of 
demand 

The elimination of tho small firm by larger 
corporations with greater resources and apparently 
also greater bank protection, has eliminated in 
times of crisis what used to be termed ‘healthy 
bankruptcy’ Output is maintained in times of 
stress at the bare cost of labour and materials 
without any contribution to overheads Such 
I competition is ultimately fatal, not only to the 
\ firm but also to the industry, to the nation and 
to the world—it is equivalent to slow decay Such 
a policy is, more than any other reason, in our 
opmion, the cause of tho present world crisis 

There have been great changes also in adminis¬ 
trative methods—indeed a new science of indus¬ 
trial management is being evolved which will in 
time bring order out of chaos The delegation of 
authority in a great business is a most important 
problem—tho specialist is replacing the all- 
rounder We find planning, employment, costing, 
purchasing and stores departments all entrusted 
with specifio duties, the work of which has in 
turn to bo oo-ordmated 

Another problem is that arising out of joint 
stock management by experts for shareholders 
in substitution for that of interested owners The 
disappearance of the family business has involved 
a loss of personal relationships with the work¬ 
people, which can only be regretted Labour 
claims a greater voice in industry , much depends 
on the wise solution of these olaims by oo-partner- 
ship or some other means Topics of this kind 
surveyed by Prof Allen will well repay serious 
consideration by all who seek to be in touch with 
the most important of our national problems. We 
live by industry, not by politics E. F A 
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Human Biology and Legalised Sterilisation 
HE Report of the Departmental Committee 
on Sterilisation, which was appointed in 
1932 to examine and report on the information 
available regarding the hereditary transmission 
and other causes of mental disorder and deficiency, 
to consider the value of sterilisation as a preventive 
measure, and to suggest what further inquiries 
might usefully be undertaken in this connexion, 
was issued on January 18 The Report is a most 
valuable summary of modern knowledge relating 
to an urgent social problem It surveys the causes 
and extent of mental disabilities, oonsiders the 
results of sterilisation, and makes important 
recommendations for a change m the law and 
practice in Great Britain A survey of Dominion 
and foreign legislation relating to sterilisation is 
mcluded, so that the Committee’s own recom¬ 
mendations can be considered in the light of 
practice in other parts of the world 

The Committee recommends that voluntary 
sterilisation should be legalised in the case of a 
person who is mentally defective or who has 
suffered from mental disorder, a person who 
Buffers from, or is believed to be a carrier of, a 
grave physical disability which has been shown 
to he transmissible , and a person who is believed 
to ho likely to transmit mental disorder or defect 
The Committee was, of course, mainly concerned 
with the question of sterilisation The constitution 
of the Committee was such as to make it possible 
for the Report to include tho statement that "we 
may perhaps be allowed to say that our recom¬ 
mendations are not a compromise between con- 
flictuig views adopted reluctantly in order to 
secure tho appearance of agreement On tho 
contrary, we were fortunate at the end of a long 
enquiry in finding ourselves in complete harmony” 
This in itself distinguishes this Report from that 
recently issued by a Committee of the British 
Modioal Association 

The Report expresses the opinion strongly that 
sterilisation should be voluntary, and insists on 
stringent medical and administrative safeguards 
to prevent hasty operations It urges that the 
same procedure should apply for physical defects 
which are known to be inherited It emphasises 
the point of view that sterilisation cannot replaoe 
institutional treatment, and that even if voluntary 
sterilisation were adopted on the largest scale, 
there would still be need for more and not less 
institutional accommodation than is at present 


available Finally, the Report stresses the need 
for further research m several fields It points 
out the striking fact that almost all State-aided 
research in heredity has been inspired by agri¬ 
cultural needs, and asks whether human heredity 
is not as important as that of oattlo and wheat 
From the volumo of adverse criticism even 
now appearing in the popular Press, it is to be 
assumed that the Committee’s recommendations 
will meet with groat opposition in Parliament and 
that m all probability they will not gain the sup¬ 
port of law It is improbable that any political 
party will incorporate these recommendations in 
its own programme, though this may happen 
perhaps m ten or twenty years’ time In the 
meantime, it must be sufficient to rejoice in the 
fact that it is now becoming officially recognised 
that man is in charge of his own destiny and that 
no kmd of absolute authority will prevent us from 
tackling our own problems The Report possesses 
a unique interest, for it represents tho first attempt 
in Great Britain to apply pure biology m social 
practice It is a scientific document, and its 
recommendations are in no way ooloured by 
religious or political considerations It heralds a 
new era in social legislation 

A Panorama of Geometry 
Principles of Geometry By Pro! H F Baker 
Vol 5 . Analytical Principles of the Theory of 
Curves Pp x H-247 (Cambridge At tho 
University Press, 1933 ) 15« net 
T will be immediately admitted by all mathe¬ 
maticians that the foundations of pure 
geometry wore well and truly laid by the Greeks 
in the period preceding and succeeding the time 
of Christ They investigated m great detail the 
properties of the straight bne, tho circle and the 
conic sections They had few general principles 
governing their researches , they were on the out¬ 
look for interesting geometrical properties wherever 
thoy could find them On the other hand, Euolid 
attempted to collect all these scattered theorems 
and to present them in a coherent whole, studying 
at the same time so far as he could the underlying 
postulates and axioms Nevertheless, it still 
remains true that the discovery of individual 
theorems was rather at haphazard 
It fell to Descartes (1590-1660) to devise the 
geometrical representation of an equation in x and 
y by moans of abscisse and ordinates Thus was 
introduced a general method of attacking any 
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geometrical problem, and furthermore the notion 
of the ‘degree’ of a curve obtruded itself It became 
apparent that the ‘straight line’ of the ancients 
was no more and no lees than the geometrical 
representation of an equation of the first degree 
m x and y Similarly, the conics, including the 
ease of the circle, are merely geometrical repre¬ 
sentations of equations of the second degree m 
x and y 

Acting on these general ideas, Newton (1642- 
1727) and Maclaunn (1608-1746) attacked the 
curve of the third degree (usually called the 
cubic curve), and made substantial discoveries 
It was not, however, until the middle of the nine¬ 
teenth century that any progress could be made 
with the curve of the fourth degree Its bitongents 
were discussed by Sterner (1796-1863) and Hesse 
(1811-1874) The properties of the plane quintic 
curve have been investigated during the last ten 
years, but practically nothing is known about the 
general sextie curve, though a considerable amount 
of research has been done on particular types of 
sextica 

Simultaneously with these explorations into 
the properties of plane curves of successive degrees, 
came investigations into surfaces of the first and 
second degrees, that is, planes and quadnes The 
surface of the third degree received detailed treat¬ 
ment at the hantls of Steiner, Sylvester (1814- 
1897), Salmon (1819-1904), Cayley (1821-1896) 
and others Little is known about the general 
quartic surface, though much information has 
been obtained about special types These researches 
into concrete curves and surfaces of the lower 
degrees inevitably led to speculations as to the 
more general characters of curves and surfaces, 
and particularly those possessing double points 
and cusps An epoch-making discovery that 
transformed the whole aspect of geometry was 
made by Pliicker (1801-1888) when he found the 
exact effect of the possession of double points or 
cusps upon the number of double tangents, points of 
inflexion, and tangentB from a point that the 
general undegenerate curve possesses 

Another profound influence, though affecting 
pure geometry less directly than those above 
mentioned, underlay the discoveries of Abel 
(1802-1829). By his work on algebraio functions 
and their Abelian integrals, this young mathe¬ 
matician, caught off in early manhood by tragic 
death, m the words of Hcrmite "a laiss£ aux 
mathdmaticiens de quoi travailler pendant cent 
dnquante ans” The geometrical interpretation 


of Abel’s theorems leads at once to the stndy of 
linear systems of points on a curve The possi¬ 
bilities of Abel’B work were extended by the work 
of Jacobi (1804-1851) on the theta functions and 
of Riemann (1826-1868) on the surfaoes that bear 
his name Jacobi’s work on the theta functions 
leads immediately to tho study of contact curves 
and surfaces There is no textbook which will 
give a better idea of the general outlook in the 
middle of last century on geometry as affected 
by the development of Abel’B disoovenos than 
"Theono dor Abelschen Functionen (1866)” by 
Clebsch (1833-1872) and Gordan (1837-1912) 
This book m 333 pages develops the theory of the 
theta functions from first principles, avoiding all 
general funotion theory and using only tho methods 
of relatively elementary algebra and geometry 
Throughout, the book is frankly geometrical in 
its outlook and even in its notation The student 
of tho history of geometry cannot afford to neglect 
this work and it will well repay perusal 

The general idea of the geniiH of a curve soon 
obtruded itself from several quarters There are 
p Abelian integrals of the first kind A plane 
algebraic ourvo which has p double pomtH or 
cusps less than the maximum number that it 
may have without degenerating has several 
characteristic properties Thus a curve of genus 
(or ‘deficiency’) zero can have its co-ordinatos 
x, y, z expressed as polynomials of a single para¬ 
meter t A curve of genus or ‘dofioiency’ one 
requires tho uso of elliptic functions for the 
expression of x, y, z m terms of a single parameter 
V The reduction of an n-sheeted Riemann surface 
to one of two sheets with p holes in it presents the 
same result from still another point of view 
These basic ideas gave an impetus to the study 
of the higher geometry m every direction Space 
forbids any further preliminary discussion, but 
it seemed desirable to give the above rough and 
very incomplete sketch in order that those whose 
interests are not primarily geometrical Bhould be 
able to form a competent view of the setting of 
the field, with which Prof H V Baker’s vol 5 
of tho ‘‘Principles of Geometry” is oonoemed 
Prof Baker has placed mathematicians m 
general and geometers in particular under a very 
deep obligation for his six volumes on the principles 
of geometry Their design is to lay before the 
reader a panorama of the subject and Prof. Baker 
has achieved his main object extraordinarily 
well Not only can the general mathematical 
reader obtain a deep and detailed insight into the 
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development of algebraic geometry, but also the 
professional geometer will never fail to find some¬ 
thing new in theee pages. It has been a tremendous 
task earned out with Tolstoyian vision 

Vol 1 deals with “Foundations” , vol 2 with 
“Plano Geometry (conics, circles, non-euchdean 
geometry)” , vol 3 with “Solid Geometry (quad- 
nos, oubio curves in space, cubio surfaces)” , 
vol 4 with “Higher Geometry (being illustrations 
of the utility of the consideration of Higher 
Spaoe, especially of four and five dimensions)”; 
vol 5 with the “Analytical Principles of the Theory 
of Curves” , vol 6 with an “Introduction to the 
Theory of Algebraic Surfaoes and Higher Loci”. 
Vol 5 is that immediately under review. It con¬ 
sists of eight chapters dealt with in 247 pages 
Chap i is an introductory account of rational and 
elliptio curves , chap u deals with the elimination 
of the multiple points of a piano curve ; chap m 
with the branches of an algebraic curve , the order 
of a rational function , Abel’s theorem , chap iv 
with the genus of a curve, fundamentals of 
the theory of linear senes, chap v with the 
penods of algebraic integrals , loops in a plane , 
Riomann surfaces , ohap vi with the vanous kinds 
of algebraic integrals , relations among periods ; 
chap vii with the modular expression of rational 
functions and integrals, chap viii with enumera- 
tivo properties of curves 

The general structure of vol 5 and its place 
among the other volumes of Prof Baker's senes 
will now bo dear He deals in it with the researches 
of a hundred and thirty years The book is general 
in character and presents by no means easy 
reading throughout This is only to be expected 
whore the subject-matter is often so essentially 
fundamental in character, but the author has very 
judiciously inserted copiously ooncrete examples 
from the case of specific curves and surfaoes, and 
thus the reader’s feet are kept on firm rock and 
he is not allowed to lay down the book with a 
notion of the treatment of vague generalities 
The first part of the volume deals with linear 
senes of curves and the sets of points they cut out 
on the basic curve by the methods of algebraio 
geometry; the second part presents much of 
the same subject-matter from the point of view 
of Abel’s integrals and Abel’s theorem. The 
theta functions and contact ourves are mentioned 
but do not receive detailed treatment The 
Riemann-Roch theorem and its consequences are 
expounded in great detail. 

It only remains to add that vol 5 has been 


pnnted with all the finish that one has learned to 
expeot from the mathematical works issued by 
the Cambndge University Press The treatment 
itself displays on every page the profundity of 
learning and mathematical resource that one has 
long associated with the name of its distinguished 
author W P M. 

Research and the Community 
Ideals of a Student By Sir Josiah Stamp 
Pp 240 (London Ernest Benn, Ltd , 1933 ) 
8s Qd not 

IE JOSIAH STAMP is known to all as the 
president of the executive of the L M S 
Radway, and as a leading authority on the theory 
and practice of public finance Apparently ho has 
two major forms of relaxation One is the reading 
of books on all possible subjects, from the Law 
Reports to the textual criticism of the Now Testa¬ 
ment, and from seventeenth century books on 
morals to the latest publications in physics, 
biology, economics, psychology and phdosophy. 
The other is giving addresses to universities and 
educational societies, both in Great Britain and 
in North Amenea, on topics appropriate to these 
bodies His latest book is a synthesis of these two 
hobbies It welds together in a continuous argu¬ 
ment the themes of perhaps twenty spoeches and 
talks delivered on vanous oooasions dunng the 
past few years , and it oontains the cream of his 
reflections upon his ‘holiday reading’, amply 
supported with quotations and comments 

There is in truth something Aristotelian about 
Sir Joeiah Stamp He has Aristotle’s encyclo¬ 
paedic knowledge and Aristotle’s philosophically 
matter of fact approach to the problems of life 
and learning He has to a great degree Anstotle’s 
literary style—the same series of jerky paragraphs, 
not always well rounded or carefully coupled with 
one another, the same love of appropriate, if 
allusive aneodote, the same readiness to put in 
the closest juxtaposition discussions of first 
principles and advioo on day to day conduct—in 
a word, the same sturdy refusal to allow the out¬ 
pourings of a well-stocked mind to be cramped by 
the bonds of systematic exposition The argument 
of his book would have commended itself to hu 
great predecessor For he is ooncemod with the 
two mam problems which exercised Aristotle 
"when he wrote the Ethics —the problem of 
“theoretical wisdom?’, or the search for truth, and 
the problem of “practical wisdom", or the ways in 
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which knowledge can help us in the ordering of 
our lives 

Broadly speaking, the former subject is the 
theme of Chaps lii, iv, and vii, and the latter of 
Chups i, u, v, and vi Chaps ill and iv discuss 
tho function of universities as institutions for the 
furthering of knowledge They are remarkable 
for the understanding which they show of the 
special problems fa< ing researchers m all the main 
fields of learning They will bo a source of 
encouragement to those who have feared that 
doctoral theses, at any rate in literature and tho 
social sciences, arc largely a waste of time 

Sir Josiah Stamp does not despise even investi¬ 
gations into methods of dish-washing or into tho 
reactions of tho young to the emotional stimuli of 
the ‘movies’ He is also more sympathetic than 
most of us towards the desire of tho writers of 
tliesos to have them published Neither for 
detailed pieces of work nor for knowledge as a 
whole does he believe in tho overriding necessity 
for finality , anil m Chap vn ho urges that sineo 
our knowledge of tho universe must bo incomplete, 
wo need not be too greatly upset if (as in physics at 
present) we cannot always reconcile it with itself 

On the problom of the relation of theoretical 
knowledge to practical problems Sir Josiah is 
equally helpful In Chaps 1 , n, and vi, he examines 
the part that must bo played by universities and 
schools of economics in tho modem world He 
sees one of the chief dangers m the present situa¬ 
tion in the fact that so many of our political and 
economio problems require a greater general 
knowledge and (still more) a higher capacity for 
weighing ovidenee and judging impartially, than 
tho average citizen of to-day possesses Univer¬ 
sities can put this right if they will both tram 
their students in the techniquo of research and also 
provide them with an understanding of the unity 
of modern problems Chap v, "Oil Improving 
all Things’’, discusses one particular aspect of 
this subject—the relation of Christian ethics to 
the problems of capital versus labour, and 
nationalism versus internationalism This is 
perhaps the only part of the book m which Sir 
Josiah’s wide sympathies and his ability to see 
both sides of every question lead to his becoming 
ineffective, and perhaps doing less than justice to 
his own convictions It is fairly clear from tho 
rest of his work that ho really behoves nationalism 
to lie a mam source of our economic and political 
troubles Why, then, does ho not say so openly 
and unequivocally ? L M Fraser 
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A Modem Flora 

The Flora of Leicestershire and Rutland . a Topo¬ 
graphical, Ecological, and Historical Account 
with Biographies of Fortner Botanists (1620- 
1933) By Arthur Reginald Horwood and the 
late Charles William Francis Noel (Lord Gains¬ 
borough) Pp cexcvu-f 687 +38 plates (Lon¬ 
don Oxford University Press, 1933 ) 3fi« net 
HIS extensive work comprises about a 
thousand pages of small print When it is 
taken into account that Leicestershire is a county 
rather poor in species, including, as the author 
states, only about one half of the known British 
species, it is clear that much of the book is taken 
up with matter not usually mcluded in a flora 
Tho bulk of this matter is in the 300 pages of 
introduction, whioh gives chapters not only on 
the geology, meteorology, soils, agriculture and 
botanical districts of tho region covered, but also 
on the ecology of the counties, together with a 
very comprehensive section on the local botanical 
collections and investigations, with full biographies 
of those concerned This is indicated by the sub¬ 
title In all oases Rutland is dealt with separately. 

What may bo named the now features of the 
flora proper consist largely of a meticulous account 
of first roconls and the attempt to refer each 
species to what may be termed its eoological home 
There will be many botanists, and it is to be hoped 
field naturalists also, who will agroo with Mr. 
Horwood as to the importance of the geological 
and ecological factors in their bearing on the 
occurrence and distribution of the elements of a 
flora, but many will also feel that it is possible to 
overweight a flora even in these respects and 
particularly m matters of biography In any 
event it may well be thought that the desirability 
of including ecology in floras is as yet something 
of a counsel of perfection, in view of the com¬ 
parative paucity of ecologists and ecological data 
as compared with collectors and collections. It 
is greatly to be hoped that one day we may have 
ecological collections, referenoe to which will 
probably tend m time to reduce the recorded 
number of varieties, if not of species 

Since as a specialised study and indeed a sub¬ 
science ecology belongs almost to the present 
century, and has arisen entirely during the fifty 
years since the issue of the previous “Flora of 
Leicestershire” m 1886, the new “Flora” reflects 
very well one of the great developments of 
botanical science whioh has arisen m the interval. 
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The authors are to be congratulated therefore on The 1933 “Flora of Leicestershire and Rutland” 
the ecological atmosphere with which they have is undoubtedly a splendid work of referenoe, 
infused the book They might perhaps also—in adorned with excellent maps and photographs, 

view of the generous plan of the work—have incorporating as it does muoh more scientific 

inoluded some remarks on the even more important information than one had any right to 

and voluminous edifice built up by the geneticists expect of a flora, but possibly a precursor of 

during this period and its bearing on hybrid a new type Nevertheless its issue m two 

species Seventy-two hybrids are reported m the volumes would probably have added to its 

summary furnished by Mr Wade. usefulness 

The ohange m the flora itself during the fifty The Committee which has remained m being 
years is shown by the enumeration of 60 species for twenty years (1912-1933) is to be congratu- 

whioh have beoome extmot and of others lated on its tenacity and generosity m finally 

erroneously recorded , on the other hand, one may overcoming all difficulties, and, through the 

quote Pyrvta minor, discovered in 1913, as one of labours of Mr Horwood, bringing its work to 

the additions a successful conclusion E N M T 


Short Reviews 

Hydraulics By Prof Horace W Kmg and Prof subject of some novelty in textbooks The present 

Chester O Wisler Thin! edition, revised Pp issue is the third edition, so that the book has 

xiH-292 (Now York John Wiley and Sons, attained a satisfactory measure of acceptance, 

Inc , London Chapman and Hall, Ltd , 1033 ) which is justified by the clarity of treatment, both 

16s Qd net in regard to the text and the diagrams Students 

It is a significant instance of the mutability of "nil undoubtedly find it useful as an introductory 

word meanings that the term hydraulics, which “"V of , thc 8ub J? rt ; m , ore particularly on the 

a generation or more ago was limited to tho theoretical side Each chapter has appended a 

practical applications of the science of hydro- number of problems to which tho answers are 

dynamics, distinct alike from that subject m its given B C. 

theoretical aspect (that is, neglecting viscosity) _ . _ „ _ , _ 

and from hydrostatics, is now very commonly Riddles of the Gobi Desert By Sven Hedin Trans- 

used to denote the whole field of hydromechanics. ^ frflm tbe Swedish by Elisabeth Spngge 
In an authoritative artiole by the late Prof. Claude Napier Pp x f 382 +24 plates. 

Unwin, m the ninth (1881) edition of the “Enoyclo- (London George Routledge and Sons, Ltd., 
pmdia Bntanmoa” the distinction just given is ) 18s net 

clearly drawn On the other hand, in the text- In this volume, the narrative of the Sino-Swedish 

book under notice, as also in other cases, the expedition to thc Gobi Desert, which was at work 

writers treat hydraulics as an omnibus subject continuously from 1927 until 1933, carries the 

comprising tho three divisions of hydrostatics, story on for a further period of two yoars It 

hydrokmetics and hydrodynamics resumes with tho author’s return journey to 

It 18 obvious, of course, that no satisfactory Smkiang from Sweden m 1928, and closes with 
knowledge of the behaviour of water in motion reports covering the work of exploration up to the 

can bo acquired without some fundamental end of 1929 As tho author was busily engaged 

acquaintance with its characteristics when at rest, in the administrative work of tho expedition in 

but this is not quite tho same thing as making Chinn, and was further distracted by a journey 

hydraulics a compendium of the physics of water. to the United States, which was extended to 

One disadvantage which presents itself is that the Sweden, on account of his health, he was unable 

field becomes too wide for effective treatment in to take the field in person, and his detail is 

bnef oompass, Mid the writers of the present neoessanly drawn from the reports of his col- 

ox position cannot claim to havo covered the leagues His narrative is none the less absorbing 

whole of the ground in the book of less than 300 and, when he is dealing with tho incidents of his 

pages. own journeys, is vivid m its sketches of persons 

About one-sixth of the work is devoted to and events 

hydrostatics, and roughly the same amount to The closing chapters of the book embody the 
theoretical hydrokinetios and hydrodynamics Tho individual reports of members of the expedition on 

remainder relates to hydraulics in the old sense the different departments of investigation, meteoro- 

of the word, and provides a consideration of flow , logy, paleontology, geography, archaeology, eto. 
through onfioes and tubes, over weirs and dams Although of a preliminary character only, they are 

and in pipes and open channels, including both sufficiently full to indicate the importance of the 

uniform and non-uniform flow, the latter being a ' material obtained Further detail, especially that 
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relating to the neolithic civilisation of the desert 
and the painted pottery resembling that from 
Honan, will be awaited with interest A chapter 
added after the publication of the Swedish edition 
of the book records the discovery of the new Lop 
Nor in 1031 

Much of the narrative is occupied with the 
difficulties encountered by the expedition in its 
relations with Chinese provincial ofhoials At 
Peking and Nanking, all, from Presidont down¬ 
ward, were most cordial and tho whole learned and 
official world co-opcrated to promote the success 
of the expedition in every way 

(1) Intelligence and Intelligence Testa By Rex 
Knight (Methuen's Monographs on Philosophy 
and Psychology ) Pp ix + 98 (London 
Methuen and Co , Ltd , 1933 ) 2s Qd net 

(2) Psychology and the Choice of a Career By Dr 
F M Earle (Methuen’s Monographs on Philo¬ 
sophy and Psychology ) Pp vn f-103 (London 
Methuen and Co , Ltd , 1933 ) 2s 6d not 

Thk purpose of tho senes of monographs to which 
those two books belong is tho entirely commendable 
one of setting forth, for the benefit of tho general 
reader, and with a practical end in view, the 
results of some oi the best recent work in the fields 
of psychology and philosophy This purpose is 
well achiovod in both of these two members of the 
senes In each ease the problem is a very practical 
one, and in each case tho author manages to show, 
simply but without any sacrifice of accuracy, how 
scientific method is contnbuting towards its 
solution 

(1) Mr Rex Knight gives a clear and concise 
account of intelligence tests, and of their use in 
diagnosing mental deficiency, in the grading of 
pupils, m tho study of difficult children, and in 
vocational guidance and selection 

(2) In Dr Earle’s book the general principles 
of vocational guidance, so far as they have yet 
been discovered, are systematically stated In 
such guidance, os the author shows, not only tho 
psychologist, but also the parent, the doctor, the 
teacher, and the employment officer, each has a 
part to play 

Both these introductory manuals are fittingly 
equipped with brief but sufficient advice as to 
further reading 

Textile Electrification • a Treatise on the Applica¬ 
tion of Electricity in Textile Factories By Dr 
Wilhelm Stiel Authorized translation by A F 
Rodger Pp xix+608+fl plates (London. 
George Routledge and Sons, Ltd , 1933 ) 63s 
net 

The textile industry has probably gone further 
than any other industry in replacing handicraft 
by machine production The transition took 
place in the first half of the nineteenth century 
concurrently with the introduction of steam power. 
Thu lod inevitably to displacing tho oottage 
industry (spinning wheel and hand-loom) by large 


mills So successful was the use of steam power 
and line shaft driving that manufacturers were 
loath to change to eleotno power and individual 
drive In the development of individual driving 
by electric motors, Germany has played the 
leading part Thu has opened up new prospects 
for small textile undertakings. It looks as if it 
might revive the cottage industry As the English- 
speaking countries possess more than half the 
world’s cotton spindles, the importance of spinning 
and weaving to Great Britain justifies the transla¬ 
tion of thu standard work into Engluh The 
book u thoroughly practical and can be warmly 
recommended to everyone connected with the 
textile industry 

Our Forefathers, the Qothonic Nations a Manual 
of the Ethnography of the Gothic, German, Dutch, 
Anglo-Saxon, Frisian and Scandinavian Peoples 
By Dr Gudmund Schutte Vol 2 Pp xvi -f 
483 + 20 plates (Cambridge . At the University 
Press, 1933 ) 30s not 

In the second volume of “Our Forefathers”, Prof 
Schutte, having already m his first volume dis¬ 
posed of general questions relating to the Indo- 
Germamo peoples, passes on to deal with individual 
‘Gothonic’ groups Each is taken in turn and its 
early history reviewed in the light of the evidence 
of literary records, phdology, place-names, tra¬ 
dition, archeology and ethnology The Anglo- 
Saxons and the Scandinavian peoples, naturally, 
receive extended treatment 

Prof Schiitte has had the advantage of the 
assistance of specialists, but where this has boon 
unobtainable, his own critical examination of the 
evidence and hu suggestions m dealing with 
controversial points are both acute and stimulating 
Hu book will be mvaluable for reference purposes 
in the study of the early history of the European 
peoples, pending the production of the detailed 
ethnology to which he regards hu own work as 
merely preliminary 

Phytopathological and Botanical Research Methods 
By Prof T E Rawlins Pp ix + 166 (New York 
John Wiley and Sons, Inc , London Chapman 
and Hall, Ltd., 1933 ) 16s Qd. net 
The rapid development of plant pathological in¬ 
vestigations, and the increasing use of miaro- 
chemical methods, have created a need for a survey 
of the various microscopic and culture methods 
adopted by workers in these subjects. 

Considerable experimental work was done before 
publication, and many of the methods described 
are new, while others demonstrate improved 
technique Though primarily intended for phyto- 
pathologute, workers m other fields should find 
much useful information. A short, but suggestive, 
chapter u given on the interpretation ofexpen- 
mental results, and an important section of 
the book u the bibliography, with nearly one 
thousand references covering a wide field of inves¬ 
tigation. 
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Mendeleeff ( 1834 - 1907 ) 

fAMITRI IVAN0WIT8CH MENDELEEFF, 
LJ who was bom on February 7, 1834 (N S) 
and was for many years professor of chemistry at 
Leningrad, is chiefly remembered for the first clear 
and satisfaotory enunciation of the Penodic Law, 
the disoovery having been made in the latter part 
of the year 1868 and announced m 1869 He 
found that when the chemical elements are set 
out m an unbroken row m the order of the atomic 
weights, oertain breaks become apparent, and the 
whole range divides itself into groups of related 
elements This result, expressed in the law that 
“the properties of the elements are in penodio 
dependence on the atomio weights” is the basis 
of the Penodio System, or Penodio Table In 
arriving at this conclusion, Mendeleeff was in¬ 
fluenced mainly by the previous attempts at 
classification made by Dumas, Lenssen, Petten- 
kofer and Kremers, especially the first two, those 
of Newlands in 1863, and of others, being unknown 
to him A similar result had been achieved by 
Lothar Meyer in 1868, but was not published 

A German abstract of Mondol6eff’s disoovery, 
containing all the essential features, appeared in 
1H69, in which year it was thus generally known in 
Europe, and a long paper of 1871 gave a table 
which is essentially m its modern form These 
publications attracted very little attention, but 
the interest of chemists was aroused by the dis¬ 
oovery, in 1876 and 1879, respectively, of the 
elements gallium and soandium, which were found 
to have the properties predicted for the missing 
elements which Mendel6effhad called ekaalumimum 
and ekaboron, places for thorn being reserved in 
the table. The element germanium, discovered in 
1866, was also recognised as tho okasiheon of 
Mendol&eff These discoveries made it clear that 
the Periodic Law was a fundamental truth, and 
the further progress of research has emphasised 
more and more its supreme unportanoo in the study 
of the elements 

The disoovery of argon was an indication to 
Ramsay that a new group of elements of sere 
valency must be added to the table, and the 
elements helium, neon, krypton and xenon were be¬ 
fore long added to the group, and the last member 
is the radioactive emanation The suggestions 
of Mendel6efF that this group also contained two 
other elements, one being the ether, of very small 
atomio weight, and the other an unknown element 
of atomio weight less than 0 4, and that there was 
a missing element of the halogen group, of atomio 
weight 3, have appeared mconsistent with modem 
views of the structure of the atomio nucleus. 

The regularities among the atomio weights of 
the elements as disclosed in the Penodio System 
could not fail to revive speculations about a 
primary matter, which had attracted chemists 
since Prout had suggested that this primary matter 
was hydrogen. Mendel£eff was entirely opposed 


and the Penodic Law 

to this hypothesis of primary matter The diffi¬ 
culty of fractional atomio weights was removed 
by the discovery that many elements are mixtures 
of isotopes, and the investigations on atomio 
structure showed that the Penodic Law is a con¬ 
sequence of the formation of atoms from protons 
and electrons This recognition of isotopes also 
removed the objection that some pairs of elements, 
such as iodine and tellunum, were apparently 
placed in the wrong order m the table on tho basis 
of their atomio weights, their true positions never 
being in doubt The disoovery that tho position 
of an element in tho table is really conditioned by 
its atomic number, or the positive charge on the 
atomic nucleus, gave the Penodio Law a funda¬ 
mental character, and the theory of atomio dis¬ 
integration enabled all the newly discovered 
radioactive elements to find their places in the 
lower part of the table, in many cases a single 
place containing several isotopes of the same 
atomic number. 

An outstanding difficulty was the position of tho 
elements of the rare earths After lanthanum and 
oenum came a largo number, not definitely known, 
of elements of very closely related properties, 
clearly belonging to the same group After these 
came the element tantalum, obviously in the fifth 
group For many years the rare earth element 
cerium, which forms veiy stable compounds in 
which it is quadrivalent, was considered to be the 
fourth group element of the rare earths This 
difficulty was overcome on the basis of the theory 
of atomio structure by Bohr The pronounoed 
tervalont character of the rare earth elements, 
preserved with steadily increasing atomic weight, 
was shown to be a oonsequenoe of the presence in 
their atoms of mcompleted inner electron levels, 
the filling up of which, by successive additions of 
electrons to keep step with tho increasing nuclear 
charge, left unchanged the outer valency electrons. 
The atomio numbers of the rare earths were also 
determined by X-ray spectroscopy, and a know¬ 
ledge of these, together with the information on 
the numbers of electrons m completed groups 
which resulted from general atomio theory, wowed 
that an unknown element of the fourth group must 
come before tantalum This element was shortly 
afterwards discovered m hafinum There was also, 
it was clear, an earlier unknown element in the 
rare earth group, which has been found in illinium. 
The group of rare earths was then known to be 
oomplete 

The Penodic Law has thus assisted very 
materially m promoting discovery and has shown 
itself to be a truth of groat extension and depth 
Mendeleeff himself said. “I have never onoe 
- doubted the universality of this law, because it 
oould not possibly be the result of chanoe ” It is, 
in fact, the great guiding pnnoiple in the study of 
the structure of the atom 
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The Ether-Drift Experiment and the Determination of the Absolute Motion of the Earth* 

By Pbof Dayton C Miller, Case School of Applied Science, Cleveland, Ohio 


T HE ether-dnft experiment first suggested by 
Maxwoll in 1878 and made possible by 
Michelson’s invention of the interferometer in 
1881, though suitablo for the detection of the 
general absolute motion of the earth, was actually 
applied for detecting only the known orbital 
component of the earth’s motion For the first 
time, in 1925 and 1926, I made observations at 
Mount Wilson of such extent and completeness 
that they were sufficient for tho determination of 
the absolute motion of the earth These observa¬ 
tions involved the making of about 200,000 single 
readings of tho position of the intorferpnoo fringes 
The other-drift observable in the interferometer, 
os is well known, is a second order effect, and the 
observations correctly defino the line in which 
tho absolute motion takes place, but they do not 
determine whether tho motion in this line is 
positive or negative in direction 
At the Kansas City meeting of the American 
Association for the Advancement of Science, m 
December, 1925, before the completion of the 
Mount Wilson observations, a report was inode 
showing that the experiment gives evidence ot 
a cosmic motion of tho solar system, directed 
towards a northern apex , but tho effects of the 
orbital motion were not found, though it seemed 
that the observations should havo been quite 
sufficient for this purpose 1 

The studies of tho proper motions and of tho 
motions in tho lino of sight of the Htars in our 
galaxy have shown that tho solar system is 
moving, with respect to our own cluster, in tho 
general direction of a northern apex in the con¬ 
stellation Hercules This apex is near that lndi- 
catod by the cther-dnft observations as just 
reported, and seemed to bo confirmatory evidence 
of its correctness Probably it was tliiB that caused 
tho continuation of tho analysis of tho problem, 
on the supposition that the absolute motion was 
to tho northward in tho indicated line All possible 
combinations and adjustments failed to reconcile 
the computed effects of combined orbital and 
cosmic motions with the observed farts 
In the autumn of 1932, a re-analysis of the 
problem was made, based upon the alternative 
possibility that tho motion of the solar system 
is in the cosmic lino previously determined, but 
is in the opposite direction, being directed south- 
wan! This gives wholly consistent results, leading 
for tho first time to a definite quantitative deter¬ 
mination of tho absolute motion of tho solar 
system, and also to a positive detection of the 
effect ot the motion of the earth in its orbit 
Tho absolute motion of the earth may be pre¬ 
sumed to he the resultant of two independent 
component motions One of these is the orbital 


motion around the sun, which is known both as 
to magnitude and direction. For the purposes of 
this study, the velocity of the orbital motion is 
taken as 30 kilometres per Becond, and the direction 
changes continuously through the year, at all 
times being tangential to the orbit The second 
component is the cosmical motion of the sun and 
the solar system Presumably this is constant 
in both direction and magnitude, but neither 
the direction nor magnitude is known , the deter¬ 
mination of these quantities is the particular 
object of this experiment The rotation of the 
earth on its axis produces a velocity of less than 
four tenths of a kilometre per second in the 
latitude of observation and is negligible so far 
as the velocity of absolute motion is concerned , 
but this rotation has an important effect upon 
the apparent direction of the motion and is an 
essential factor in the solution of the problem 
Since the orbital component is continually changing 
in direction, tho general solution ia difficult, but 
by observing the resultant motion when the earth 
is in different parts of its orbit, a solution by tnal 
is practicable For this purpose it is necessary 
to determine the vanattona in the magnitude and 
in the direction of the ether-drift effect throughout 
a period of twenty-four hours and at three- or 
more epochs of the year The observations made 
at Mount Wilson correspond to the epochs April 1, 
August 1 and September 15,1925, and February 8, 
1926 

The point on the celestial sphere towards which 
the earth is moving because of its absolute motion 
is called the apex of its motion This point is 
defined by its right ascension and decimation, as 
is a star, and the formulae of practical astronomy 
are directly applicable to its determination from 
tho interferometer observations Tho theoretical 
consideration of tho determination of the apex 
of the motion of the earth has been given in a 
paper by Prof J J Nassau and Prof P M 
Morse* 

Table 1 gives the right asoonsions and declina¬ 
tions of the apexes of the earth’B cosmical motion 
as obtained from tho interferometer observations 
for the four epochs on tho presumption of a 
southward motion, together with the right ascen¬ 
sions and decimations calculated upon the theory 
of an ethor-dnft 


Table I Location at nauttant apexea 


Epoch 

°(Obe> 

n(Cale) 

t (Obe) 

(Calc) 

Feb S 
April 1 

&?tii 

8® 0- 
1 42 

« 67 1 

6 6 i 

6* 40- 

4 10 

6 0 

— 77® 27' 

76 48 

84 47 

82 4 1 

-78® 26' 

77 60 

63 80 

62 16 


Apex of eoemlo component u-4> M*. 6- -70* IS' 


From these resultant apexes are determined four 
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values for the apex of the cosmio component, 
whioh is the apex of the motion of the solar 
system as a whole. This apex has the right 
asoension 4*> 56“ and the declination 70° 33' south 

Continuing the astronomical description, having 
found the dements of the ‘aberration orbit’, these 
are used to compute the apparent places of the 
resultant apexes for the four epochs of observation. 
On the accompanying chart of the south circum¬ 
polar region of the celestial sphere (Fig 1), the 
large star indicates the apex of the cosmic motion, 
and the four oiroles show the locations of the 
calculated apexes Those apexes necessarily he on 
the dosed curve representing the calculated aber¬ 
ration orbit, the oentre of which is the apex of the 
cosmio component of the earth’s motion Tins 
aberration orbit is the projection 
of the earth’s orbit on the celestial 
sphere, which in this case is 
approximately a oircle The 
observed apexes for the four 
epochs are represented by the 
small stars The locations of the 
pole of the ecliptic and of the star 
Canopus are also shown. The 
close agreement between the cal¬ 
culated and observed apparent 
apexes would seem to be con¬ 
clusive evidence of the validity of 
the solution of the ether-drift 
observations for the absolute 
motion of the earth and also for 
the effect of the orbital motion of 
the earth, which hitherto has not 
boon demonstrated 

It may seem surprising that 
such cIobo agreement between 
observed and calculated places 
can be obtained from observations 
of such minute effects, and effects 
which are reputed to be of such 
difficulty and uncertainty Per¬ 
haps an explanation is the fact 
that the star representing the 
final result for the February epoch 
is, in effect, the average of 8,080 singlo deter¬ 
minations of its location , the star for the August 
epoch represents 7,680 single determinations, that 
for September, 6,640, and that for April, 3,208 
determinations 

The looation of the apex of the solar motion is 
in the southern constellation Dorado, the Sword- 
Fish, and is about 20° south of the star Canopus, 
the seoond brightest star in the heavens It is in 
the midst of the famous Great Magellanic Cloud of 
stars The apex is about 7° from the pole of the 
echptio and only 6° from the pole of the invariable 
plane of the solar system ; thus the inchoated 
motion of the solar system is almost perpendicular 
to the invariable plane This suggests that the 
solar system might be thought of is a dynamic 
duo which is being pulled through a resisting* 
medium and therefore sets itself perpendicular to 
the hue of motion. 


It is presumed that the earth’s motion m space 
is projected on to the plane of the interferometer, 
and the direction of this motion is determined by 
observing the variations produced m the projected 
component by the rotation of the earth on its axis 
and by the revolution around the sun Both the 
magnitude and the direction of the observed effect 
vary in the manner and in the proportion required 
by an ether-drift, on the assumption of a stagnant 
ether which u undisturbed by the motion of the 
earth through it But the observed magnitude of 
the effect has always been less than was to be 
expected, indicating a reduced velocity of relative 
motion, as though the ether through winch the 
interferometer is being carried by the earth’s 
motion were not absolutely at rest The orbital 


mil cm km In tod apexei of U» absolute motion of the lotar ayitem 

velocity of the earth being known, 30 kilometres 
per second, the cosmical velocity of the solar 
system, determined from the proportional varia¬ 
tions w the observed effects, is found to be 208 
kilometres per seoond 

Table II gives the observed periodic displace¬ 
ment of the fringe system as tne interferometer 
rotates on its axis, and the corresjxmding velocity 
of relative motion of the earth and ether 


Table II T) ■ placement! and 1 



Fringe Shift 

Velocity (Oba ) 

Veloelljr (Calc.) 

April ! 

0 104 l 

0 IIS 

0 1U 

0 110 

0 3 km lux 
10 1 

11 8 

0 0 

138 “ 
811 & 

SOT 6 


The last column gives the velocity to be expected 
in the stagnant ether theory on the presumption 
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that the cosmic component and the orbital com¬ 
ponent are both reduoed in the ume proportion 
in the interferometer. The mean factor of reduc¬ 
tion ib /t=0 0514 The azimuth of the observed 
effect is subject to a diurnal variation, produced 
by the rotation of the earth on its axis The ob¬ 
served oscillations of the azimuth are in accordance 
with theory as to magnitude and time of occur¬ 
rence, but for some unexplained reason, the axis 
of the oscillations is displaced from the meridian. 
In order to account for the results here presented, 
it Boems necessary to accept the reality of a modi¬ 
fied Lorentz-FitcGerald contraction, or to postulate 


a visoous or dragged ether as proposed by 
Stokes. 

The results here reported are, notwithstanding 
a common belief to the contrary, fully in accord¬ 
ance with the original observations of Michelson 
wid Morley of 1887, and with those of Morley and 
Miller of 1904-5 The history of the ether-drift 
experiment and a description of the method of 
using the interferometer, together with a full 
aeoount of the observations mid their reduction, 
has been published elsewhere*. 

1B “ 

• Vod pkm , t, ho*, July, i#s3 


Treasures of Canuola* 

By Christopher Hawses, British Museum 


T HE work which has given this brief essay 
its inspiration and its title stands for three 
things of outstanding importance to all interested 
in the application of soienoo to human hifltory 
First, the unique value of the prehistoric treasures 
of Canuola and the surrounding provinces them- 
sclvos, both in the narrower world of archseology 
and the broader one of man’s history at large 
Second, tho devotion by the late Duchess of 
Mecklenburg of her great resources to their 
methodical excavation from 1905 to 1914, after 
the district had for many decades boon pillaged 
by indiscriminate fossickers, and so amassing a 
collection not only of enormous wealth, but also 
of unspotted scientific punty Third, the un¬ 
paralleled feat of co-operation by which an 
American sale-room, acting for the late DucIicrs’b 
daughter, has commissioned an international com¬ 
mittee of prohistonans to work over the entire 
collection and perpetuate its authentic archaeo¬ 
logical groupings as lots m a free public sale m 
New York, at which it has been laid down that 
each lot is accompanied by its original inventory, 
excavation-records, plans, and other documents, 
the publication rights in each being reserved solely 
to its purchasers Tho volume now before us is 
the catalogue which embodies tho archaeological 
committee’s work, and in enabling its publication 
the American Art Association Anderson Galleries 
have caused an outstanding contribution to be 
made to prehutono science 

The sale took place on January 26, and its 
results are still unknown to us It is evident that 
much of the collection will never re-cross the 
Atlantic, and it is known that of the European 
countries whose national museums may be enriched 
by shares, Great Britain has decided not to be 
one. But it is to be hoped that the purchasers, 
whatever their nationalities, will faithfully dis¬ 



charge their manifest obligation to publish their 
lots, with their documentation behind them, in 
detail and without delay The Mecklenburg sale 
may thus become an international precedent of 
tho first importance in many scientific spheres. 

The Duchess of Mecklenburg was bom Pnnoem 
of Windischgr&tz, and came of a family long 
distinguished for services to arohreology no less 
than to the Austro-Hungarian crown. By the 
greatest good fortune, their oldest estates m 
Canuola and Styna coincided with one of the 
nchest and most important arohseological centres 
in Europe She deserved well of her hentage. For 
it is safe to say that her excavations form ono of 
the greatest single contributions ever made to the 
early history of man in this Continent How this 
is so is ably expounded in the long introduction 
to the catalogue by Dr. Adolf Mahr, who, it is 
needless to say, went to his present post in Dublin 
from Vienna. 

The Early Bronze Age saw the birth of a round 
half-dozen of great cultural groupings In Europe, 
growing up in the earlier oenturies of the seoond 
millennium bo Of these, Mmoan civilisation 
dominated the ASgean from Crete Italy received 
a Bronze Age culture linked through the Alpine 
lakes with the barrow-builders of west-central 
Europe ; and north and east of these three a 
civilisation of many provinces but a single broadly- 
conoeivod character stretched from the Balkan 
and Dinano mountains to Saxony and Silesia. 
Equilibrium at last grew into tension, and rather 
before 1000 B o the tension snapped. The aspect 
of Europe was in a short time transformed The 
Mmoan-Myoensean civilisation crumbled to its 
downfall, accompanying upheaval m the Near 
East and all over south-eastern Europe The 
Etruscans thereafter left Asia Minor for Italy, to 
lay the foundations of its future, while from the 
great East European culture-area beyond the 
mountains migrating tribes had come pouring out, 
pressing into the Balkan highlands, and down 
to the ASgean, debouching on to the head of the 
Adriatic, penetrating the Swiss and south German 
plains and valleys, and absorbing their peoples in 
a varied but essential continuum reaching to 
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Franoe and the British Isles. Meanwhile, from the 
south-east or east, there oame into Europe the 
knowledge of iron. 

The Early Iron Age that followed is the dawn 
of European history. The culture with whioh 
these great movements led it to open is round 
the Asgean called the Geometries, in Italy the 
Villanovan and Etruscan, and northwards of these 
the Hallstatt culture, from the great cemetery site 
in Upper Austria where it was first reoognised, and 
where the Duchess of Mecklenburg in her turn 
came to exoavate East of the central Alp, the 
peoples of the Hallstatt culture were predominantly 
Illyrians These Illyrians lay open to the east 
whenoe were coming the Soyths, they stretched 
down the Balkan Peninsula to the oonfines of 
Greece, they marched beyond the head of the 
Adriatic with Villanovan and Etruscan Italy, and 
to the north-west they mingled with the future 
Celts 

Camiola, where the routes from Greeoe and 
Italy meet, with the ways east and north and 
west lying open behind, is the key to the whole 


great nexus Here, in cemetery after oemetery of 
surpassing richness, we can trace the development 
and appraise the character of the Hallstatt 
civilisation as never before, in the Duchess’s groat, 
collection. It would be impossible to go into* 
details here the total number of excavated 
graves is estimated at more than 1,300, and a 
reckoning of 20,000 individual objects may be 
short of the truth But if this mass of material, 
scientifically interpreted, helps us to understand 
the Hallstatt civilisation at its fooal point, it opens 
our eyes to the unity of a great stretch of human 
history For, linked as it was to Etruscan Italy 
and Geometrio Greeoe, with the Bhadow of the 
old Myoenman Empire behind them, the Hallstatt 
civilisation was spread out over barbarian Europe, 
to give birth to that of the Celts whose conquests 
in east and west made way for the RomAn Empire, 
and to last on meanwhile m Camiola, and more 
strongly still in the lands to south-eastward, until 
it passed under that Empire itself Standing hore 
now, wo can at onoe salute the spirit of Augustus 
and invoke the ghost of Agamemnon 


Obituary 


Pkok J Cossar Ewart, f.r s 

T he death of Prof James Cossar Ewart 
removes one who worked with distinction 
for more than half a century in the field of as oology 
and was a pioneer in the study of hybridisation 
and other problems of animal breeding 

Prof Ewart was bom at Ponycuik, Midlothian, 
in 1861 and in 1871 entered the University of 
Edinburgh as a medical student After graduating 
in 1874 he acted for six months as demonstrator 
of anatomy under Turner and was then appointed 
curator of the Zoological Museum in University 
College, London. Besides adding numerous pre¬ 
parations both of vertebrates and invertebrates to 
the oollection, he assisted Lankester, who had been 
appointed professor in University College in 1874, 
to organise the first oourse of practical zoology m 
the College, and m the absence of his ohief in the 
summer of 1878 he was in charge of this class. 
During this period Ewart published papers on the 
structure of the lens and retina, on points m the 
anatomy of the lamprey and on the life-history of 
lower organisms, including BactUtu aiUhrocis, and 
for this last work, presented as a thesis for the 
degree of M D (Edm), he was awarded a gold 
medal 

At the end of the summer term of 1878 Ewart 
returned to Edinburgh and became a lecturer m 
anatomy m the extra-mural School of Medicine, 
but after about two months in this office he was 
appointed professor of natural history in the 
University of Aberdeen and began his work 
there in January 1879. In the same year he 
established a small marine zoological station near 
Aberdeen—the first marine laboratory m Britain 
—in whioh he and others conducted investigations 
during the next three years The most notable 
product of the station was the material for the 


Crooman lecture of 1881, by Ewart and Romanes, 
on the locomotor system of echinoderms 

After three active years in Aberdeen, Ewart was 
appointed, in succession to Wyville Thomson, to 
the chair of natural history m Edinburgh, which 
he held for forty-five years—1882-1927 Ho 
reorganised the class of practical zoology, hitherto 
optional and attended by only a small proportion 
of the students, and established a more advanoed 
practical course for students who were specially 
interested in zoology. He further developed the 
teaching and research in his Department by the 
institution of lectureships in embryology (in 1886, 
held first by George Brook and afterwards for 
twenty-six years by John Beard), m invertebrate 
zoology (1001) and in heredity and genetics (1910, 
to which Arthur Darbishiro was appointed). 

In 1882 Ewart became scientific member of the 
Fishery Board for Scotland, and during the next 
seven years was the author or joint author of 
about a dozen papers and reports on fisheries 
subjects moludmg the natural history of the 
herring. Then followed the senes of well-known 
papers, from 1888 until 1896, on the eleotno organ 
of the skate {Raid) and on the cranial nerves and 
lateral sense organs of this fiBh and Lcemorgiu. He 
showed that the elec trio organ of the skate, dis¬ 
covered by Dr. James Stark of Edinburgh in 1844, 
was a developing and not a degenerating structure, 
and that in its most primitive condition, as seen 
in Rata radiata, the muscle fibres from which the 
electrio elements are formed are less modified than 
in other species, and that m Rata baits the modi¬ 
fication has proceeded so far that the adult eleotno 
brgan presents little traoe of its relation to muscular 
tissue 

Ewart’s investigations on the cranial nerves were 
undertaken at a time of considerable activity in 
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neurological research and “trusting mainly to the 
old methods of the comparative anatomist” he 
gave an accurate account of the lateral sense 
organs and their nerve supply and of the macro¬ 
scopic anatomy of the cranial nerves of Lcemargus 
and, with J C Mitchell, of Rena He had further 
preparations made for continuing his work on the 
cranial nerves, but was diverted bv his interests in 
the development of the limbs of the horse He 
showed in 1804 that in foetal horses a digit com¬ 
posed of three phalanges was borne on the distal 
end of each of the splint bones whioh represent the 
metacarpals and metatarsals of the second and 
fourth digits, but that about the tune of birth the 
phalangeal joints disappear, the phalanges become 
ossified and, early in the second year, fuse with 
their respective splints forming the "buttons” 
This was an important and interesting contri¬ 
bution m view of the reduction of these digits 
known to have occurred in the evolution of the 
limbs of the horse 

About 1895 £wart began his work in animal 
breeding It is to be remembered that Mendel’s 
laws wore not rediscovered until 1000, but Ewart 
devised careful experiments to throw light on 
some of the problems of cross breeding and in¬ 
breeding, on reversion anil on tclegony The best 
known of these investigations were those in which 
mares of various breeds were crossed with a 
Burchell’s zebra stallion Ewart thoroughly 
studied tho hybrids and presented the results, 
together with those of many other breeding 
experiments in a volume, “The Penycuik Experi¬ 
ments” (1899), which attracted much attention 
The zebra hybrids formed an interesting exhibit 
at the Royal Agricultural Society’s Show in York 
in 1900 His investigations to test the theory of 
telegony—that a sire may ‘infect’ the dam served 
by him and leave his mark on her subsequent 
offspring by other sires—led him to a negative 
result, and he showed that the appearances de¬ 
scribed could be explained as examples of reversion 

Several papers followed on different subspecies 
of horses, and on the origin and evolution of 
horses and pomes, and Ewart described (1906) tho 
animal remains, more particularly of a considerable 
number of horses, found ui tho Roman fort at 
Newstead near Melroso Papers on domestic sheep 
and their wdd ancestors marked a further develop, 
ment of Ewart’s work, and tho renting from 1013 
until 1921 by the University of Edinburgh of a farm 
at Fairslacks enabled him to oonduot investi¬ 
gations for tho improvement of the fieece of sheep, 
which brought him into contact with the woollen 
industry m Scotland, he also became an active 
member of the Council of the Wool Industries 
Research Association in Leeds Ewart's expert 
knowledge was the ohief factor which decided the 
Board of Agriculture for Scotland to constitute in 
Edinburgh in 1913 a committee on animal breed¬ 
ing. Tbs committee was suspended during the 
War but was re-established in 1919 and in 1920 
appointed Dr (now Prof) F. A E Crew as 
director of research, under whom the work in 


genetics and animal breeding has developed into 
a separate Department of the University. 

The rearing of penguins in the Zoological Park 
m Edinburgh afforded Ewart the opportunity to 
study the sequenoe and the structure of the 
different types of feathers In a paper in 1921 he 
discussed the origin and history of feathers, and 
he continued until about two years ago to dovote 
attention to the relationship of feathers and scales 
Ewart had skilful hands and could make a good 
dissection and admirable drawings, early 
examples of his drawings are to be found in the 

E lates of Turner’s lectures on the placenta (1876) 
le was elected F R S m 1893, was awardod the 
Neill Medal and Prize of the Royal Society of 
Edinburgh m 1898 in reoogmtion of his investi¬ 
gations on telegony, and m 1928 received the 
honorary degree of LL D from his old University. 
Ho retired from his chair m 1927 and died m 
Penycuik on December 31, 1933. He is survived 
by his widow, a married daughter and a son, who 
is a surgeon in London J H A 


Dr F H H Quillkmakd 

Francis Henry Hill Guillemard, whose death 
occurred on December 23, was bom at Eltham 
in 1852 Travel and natural history mado a 
strong appeal to him from boyhood onwards At 
an early ago ho announced his intention of 
becoming a traveller and a doctor, and his first 
published work was an article on “Pigeons” 
m tho Boys' Weekly m I860 Destined for Rugby, 
he was kept at home between 1866 and 
1868 owing to ill-health and afterwards went to 
a ‘crammer’ at Richmond. By this time he 
had become an habitu6 of Stevens’ rooms in King 
Street, (Invent Garden, never missing a natural 
history sale if he could help it and seeing there 
tho groat ornithologists of the day—Newton, 
Lilford, Howard Saunders and others In 1870 
ho went up to Gonville and Caius College, Cam- 
bndge, whore he road medicine under Humphry 
and Paget 

As an undergraduate, Gudlemard mado two 
joumoyB to the Orkneys, chiefly for bird study, 
which was one of the ruling passions of his life, 
and immediately after he had taken his degree 
he made a more ambitious trip to Lapland At 
St Bartholomew’s Hospital he was clinical clerk 
to Patnck Black at the time when Robert Bridges 
was house physician. 

Taking his M B. degree m 1876, Guillemard 
entertained no thoughts of medical practioe. 
Travel was his objective, and in 1877 he had the 
opportunity of exploring some little-known parts 
of Africa, trekking across the Transvaal and the 
Orange Free State in the old bullock-wagon 
manner and visiting the diamond fields m their 
early days His articles on the ornithology of 
South Africa were published m the Field m 1880 
and 1881, and the journey also provided the 
subject for his MD. thesis, “On the Endemio 
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Hcematuna of Hot Climates caused by the 
Presence of Bdharzui Ucemalobut", which was 
published in 1882. Guillemard’a most famous 
journey was begun m 1881 when the Marchtaa 
(schooner yacht of 420 tons, Mr C T. Kettlewell 
captain and owner) was commissioned The 
Marchesa reached Colombo in April 1882 ; from 
there she sailed to Singapore, Formosa, the Liu- 
kiu Islands, Japan, Kamschatka, the Sulu Archi¬ 
pelago, North Borneo and Now Guinea, From the 
Malay and Papuan regions tho Marchesa brought 
home a luge collection of natural history objects, 
most of them obtained m the large islands of 
north-west New Guinea In particular, Guillemard 
was a passionate enthusiast for the birds of para¬ 
dise, of which seventeen .different species were 
found The whole collection of birds, numbering 
about 3,000 specimens, was described by Guille- 
mard in the Proceedings of the Zoological Society 
of 1886, and on his return to England he settlod 
in Cambridge with tho view of writing a complete 
account of his journey “The Cruise of tho 
Marchesa" was published in 188(1 and was hailed 
as one of the best travel books ui many years , 
such passages as that describing the first view of 
the Kamschatka group of volcanoes have made a 
permanent place for themselves in the literature 
of travel 

Guillemard became a member of the British 
Ornithological Union in 1885 and, at the suggestion 
of Lord Lilford, went to Cyprus to make a study 
of the ornithology of the island Return mg to 
Cambridge, he was the first holder of the lecture¬ 
ship in geography m tho University, but owing 


to ill-health resigned the post almost immediately. 
A few years later, Guillemard settled at the Old 
Mill House at Trumpington, and there ho lived 
until his death Though he held no official post 
m the University, ho was one of its best known 
figures he was the general editor of the Cam¬ 
bridge Geographical Senes and of tho Cambridge 
County Geographies published by tho University 
Press , he wroto the life of Magellan and the 
volume on Malaysia and the Pacific Archipelago 
in Stanford’s “Compendium of Geography” , he 
was active on the Botanic Garden and Fitzwilliam 
Museum Syndicates Above all, ho had a wide 
circle of fnunds from whom ho won Affection as 
well as admiration With the passing of Henry 
Guillemard, Cambndge loses something that was 
exquisite and unique 


We regret to announce the following deaths 
Dr D H Scott, F R S , honorary keeper of the 
Jodrell Laboratory at Kew m 1892-1906 and 
foreign secretary of the Royal Sooioty m 1912-16, 
a leading authority on pahco botany, on 

January 29, ogod sovonty-nme yoars 
Dr Henry S Washington, potrologist in the 
Carnegie Institution of Washington since 1912, an 
authority on the composition and classification of 
rocks, especially igneous rocks, on January 7, aged 
sixty-seven years. 

Mr Edgar Worthington, formerly secretary of 
the Institution of Mechanical Engineers, on 
January 23, agod seventy-seven years 


News and Views 


Micro-ray Radio Link across the English Channel 
Another milestone in the history of practical 
radio communication was reached on Friday, Jan¬ 
uary 26, when Sir Philip Sassoon, Under-Secrotary 
of State for Air, officially opened the world’s first 
commercial ‘micro-ray’ radio service on a wave¬ 
length of 17 cm between the civil airports at Lympno, 
Kent, and St Inglevert, France. M. Delesalle, Under¬ 
secretary of State for Air m Franoe, was present at 
St Inglevert, and messages of greeting were ex¬ 
changed, both by teleprinter and by telephone Tho 
inauguration of this service is the outcome of a 
demonstration given in March 1931 by Messrs. 
Standard Telephones and Cables, Ltd , who secured 
the contract for the Lympno installation from the 
Air Ministry The corresponding station in Franco 
was erected by the associated company—Le Material 
Tdlephomque, of Pans The actual wave-lengths 
employed in this radio link are 17 cm m one direction 
and 17 S cm. m the opposite direction, and this 
separation enables duplex working to take place 
simultaneously by teleprinter and telephone. The 
teleprinter has been used on land-line commercial 
telegraph services for some years, and its application 
to radio communication on this occasion will 


enable messages to be sent and recorded at a speed 
of 69-70 words per minute 

Tub power generated at each transmitting station 
of new oross-Channel radio link is less than one watt, 
a special valve being employed to produce tho 
loquisite high-frequency oscillations, which are fod 
into an aerial about one inch long This aerial is 
situated at the focus of a small ooncave reflector 
which directs the waves on to a second reflector 
approximately 10 feet in diameter. The oonoentrated 
beam emanating from this arrangement is directed 
to the similar reflector system used for reception at 
the distant station. At the Lympno aerodrome, the 
aerial and reflectors are erected on the roof of a 
hangar, and are so placed as to command an optic¬ 
ally clear path of the corresponding equipment in¬ 
stalled on steel towers at St. Inglevert, 86 miles 
away. Duplicate aonal and reflector systems are 
employed for transmission and reception Special 
feeder lines are led down to the transmitting and 
receiving apparatus installed in the buildings below. 
This apparatus provides for tho use of telegraphy and 
telephony in addition to the normal service to be 
earned on by means of Creed telepnnters. The 
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object of this new radio service is to speed up the 
transmission of eesontial traffic messages, meteoro¬ 
logical reports, and so on, involved in the operation 
of the cross-Channel air routes, and on aooount of 
its freedom from interference and its immunity from 
the effect of weather conditions, the servioe is likely 
to be highly suooessful and to add materially to the 
safety of air-travel between England and France 

Gas Warfare and Civilian Populations 

Db. F. A. Fmbth, of Imperial Chemical In¬ 
dustries, Ltd, addressing a meeting of the City of 
London Branch of the League of Nations Union on 
January 20, made some caustic comments on tho 
subject of the position of the oivilian population in 
chemical warfare The topio of chemical warfare has 
been so foroed on the attention of the populace, lie 
said, that the mam danger m ease of suoh on attack 
would bo a psychological one Every chemical in¬ 
dustry nocossonly uses various kinds of poisonous 
materials, gaseous and otherwise, in its processes , 
but as a menace to the civilian population, they arc 
not worth considering Tho really ‘killing’ gases are 
of low density and in consequence quickly disperse 
m the atmosphere As examples. Dr Frootli men- 
tioned hydrocyanic acid and carbon monoxide, both 
of which are particularly subtle poisons Now tho 
exhaust of iui idling motor-bus contains about 0 per 
oent of carbon monoxide and, in consequence, the 
atmosphere of a narrow thoroughfare like Bond Street 
in London must, during a busy time, contain con¬ 
siderable quantities of the gas Yot owing to the 
ventilation piovided by the air, it is not allowed to 
accumulate Of the heavier gases used in warfare, 
Dr Froeth mentioned chlorine, which requires for 
its use a quiet atmosphere and a gentle breeze in 
the desired direction, and mustard gas, which does 
not spread rapidly and on wot porous soils decom¬ 
poses. Tho percentage of doaths to casualties from 
mustard gas during tho War was loss than four If 
during a gas raid, a man was able to keep his head 
sufficiently to shut all tho windows of hiB house and 
put out the fires, he would be able to wait, in reason¬ 
able safety apart from a direct hit, until the authori¬ 
ties had dispersed tho gas 

Geography and World Citizenship 
Thk Education Committee of the League of Nations 
Union has been meeting for some years and initiating 
and advising methods for making international 
questions and an international spirit a more integral 
part of ordinary school and college work It is 
largely through the activity of this oommittee that 
teachers as a profession stand so firmly by the 
League of Nations Meetings and oonferenoee are 
arranged, leoturors sent out and publications of 
various lands issued from time to time Of the latter, 
a brochure has just appeared (to be obtained from 
15, Oroevonor Crescent, S W 1, price id.) on “Geo- 
graphy Teaching in relation to World Citizenship”. 
It is edited by Prof. J. F. Unstead with the help of 
a number of London teachers of geography and others, 
and will be approved by all engaged in similar work. 
The subject lias always been regarded m schools as 


more obviously international than history, and for 
that reason much of what is said in the pamphlet will 
appear somewhat oommonplaoe But there is no 
objection to enforcing emphatically some of the great 
oommonplaoes of human life and thought. It u 
useful to have set out clearly and m sufficient detail 
(as here) the mam aspect of tho mtor-relationship 
of land and people and of the various peoples among 
themselves throughout the world. 

Thx attitude of the various contributors to this 
pamphlet is sane and well-balanced, and they lay' 
stress on those points m their theme which call 
for most emphasis at the present time Thus m rela¬ 
tion to the mixture of raoes, it is pointed Out that 
all over Europe—m Germany as well ae elsewhere— 
there has been a blending of stocks, a ‘give and take* 
in blood as well as in ideas But there is no attempt 
to pass over, or minimise, the reality or value of the 
contribution to tho whole made by tho various 
national units, baaed on a definite territorial region. 
The summary, for example, givon of a supposed 
complete answer to tho question, ‘What Bhould Italy 
imply to a well educated person T‘, goes from an 
aooount of its physiography and natural products 
to its highest fruit in human genius—Dante, Leonardo, 
St Francis, Galileo and the rest The link is thus 
brought out between the teaching of geography and 
history, the more difficult subjeot It is understood 
tlmt a further similar brochure will deal with history. 

Lord Derby and the University of Liverpool 

Thx completion by Lord Derby of twenty-five 
years as Chancellor of tho University of Liverpool 
was oelebrated on January 20 by a special congre¬ 
gation at which honorary degrees were conferred by 
the Chanoellor upon Lady Derby, Lord Halifax 
(Chancellor of tho Univorsity of Oxford) and Mr. 
Stanley Baldwin (Chancellor of the University of 
Cambridge) Lord Halifax was unable to attend. 
Following an address by the Vice-Chancellor (Dr. 
H J W Hothonngton) on the growth of the Univer¬ 
sity and the dose associations, so long maintained, 
between Lord Derby, his immediate predeoessors, 
and the University, the graduans were presented by 
the Public Orator (Prof Lyon Blease) for the degree 
of Doctor of Laws Following the graduation, Mr. 
Baldwin addressed the congregation and conveyed 
the congratulations of the University of Cambridge 
to the University of Liverpool upon the oooasion. 
As the “newest of Chancellors”, Lord Halifax con¬ 
veyed congratulations m writing to both the Univer¬ 
sity and the Chancellor upon the silver wedding of 
their partnership. In the evening Lord Derby, Lady 
Derby, The Earl of Crawford and Baloarres, members 
of the Derby family and the civic heads of the City 
of Liverpool and Merseyside were the guests at a 
dinner given by the University Association. 

Indian Earthquake of January ij 

Thb India Office has issued a general survey of the 
effects of the earthquake. The number of lives lost 
would appear to be m the neighbourhood of six 
thousand. The destruction of houses is greatest in the 
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town* of North Bihar and Monghyr, especially 
Darbhanga, Muzaflarpur and Motihan Outside the 
towns, the principal effects are broken and obliterated 
roads, the oollapee of bridges, floods and great Assures 
in the ground, from which mud, sand and water have 
issued, oovenng fields and crops with a devastating 
slimy deposit. The central area contains more than 
300 square miles under sugar-cane. Though muoh of 
this has been saved, nearly all the sugar-mills have 
been destroyed. The ohief difficulties at present are 
the supply of drinking water and tho prevention of 
epidemics in towns and villages 

Palestinian Remains at the British Museum 

Thb next spocial exhibition of prehistoric material 
at tho British Museum will bo openod on February 0 
and will remain open for two or throe months Two 
cases at the head of the main staircase, in the Depart¬ 
ment of British and Meditoval Antiquities, will be 
devoted to a display of a typical series from stratified 
caves near Mount Carmel, where excavations have 
been earned out by the British School of Archaeology 
in Jerusalem and the American School of Prehistoric 
Research, with Miss DAE Garrod as field-director. 
Skeletal remains of palnolithie man will bo shown 
(Pakeanthropua paleatinenm), and a sequence of 
implements from on early phase of tho Palaeolithic to 
Mesolithic, the latter being known as Natufian A 
special feature of the excavations is the blend of 
St Achoul and LeMoustier elements for a period , and 
a long suooession of Aungnac types gives place to the 
post-palceolithic with a different and peculiar fauna. 
The abundant yield is incidentally useful for its 
similarities and contrasts to the better-known 
European industries, and special interest is attached 
to the beginnings of agriculture in Palestine 

Velocity of Light 

As was to be expected, tho announcement which 
appeared in the press last summer (Nattjius, 
130, 20, July 2 , 277, Aug 20. 1032) to the effect 
that the latest experiments indicated a periodic 
variation m the velocity of light, has been construed 
in the sense that some seasonal instrumental error 
was at work. Scienoe Service now issues an official 
confirmation of this view, given by the Mount Wilson 
authorities The report adds that the beet value for 
the velocity of light is now 299,774 km /sec and that 
further analysis is only likely to change the last 
figure by one or two units The present investigation 
of the velocity of light is being earned out by Pease 
and Pearson, who are continuing Michelson’s work 
and using the well-known rotating mirror method. 
It will be remembered that when Mioholson used long 
base lines between mountain peaks, he found that 
irregularities in atmospheric refraction—the astron¬ 
omer’s “bad seeing"—interfered with the definition 
of the reflected image. The base is now tn vacuo, 
in a pipe line a mile m length. To obtain more ■ 
aoourate results, it would be necessary to build a 
more stable pipe line, use quarts mirrors and 
employ elaborate timing devioea. 


Projected Electric Railways in Palestine 

In the EUctnoxan of January 6 a description is 
given of a projected railway system for Palestine 
radiating from Jerusalem. Four new lines will 
radiate from a terminus at Jerusalem located outside 
the oity on the northern Bide and east of the Damascus 
Gate Possibly reoent eoonomio developments m tho 
oountry, the most important of which is the new 
harbour at Haifa on the Mediterranean, has tended 
to emphasise the isolated position of Jerusalem so 
far as railway faoilitios are oonoemed The northern 
line is to be 07 miles long, starting from the Jerusalem 
terminus, going through the Jordan valley, where the 
lino descends to 500 feet below the Mediterranean 
level, finally gotting to Tul Keram Junction on the 
main Haifa-Cairo tine Tho eastern line (66 miles) 
would run from the terminus, crossing the River 
Jordan, passing through the Kalaat ez Zerka Station 
on the Hejaz railway to Am mam, tho capital of 
Transjordan and the headquarters of the British 
Government’s High Commissioner Tho southern 
railway (60 miles) would run through Hebron to 
Beersheba Finally, there would be a lino (18 miles) 
from Wadi Fara on the northern lino through Jenoho 
to the potash works on tho shore of tho Dead Sea 
It is proposed to build a power station and a reservoir 
in Transjordan and another on the eastern shore of 
the Dead Sea to provide the eleotno current for 
operating the four railways The latter station 
would be neoeseary if an extension railway to the 
Red Sea should materialise Some yBars ago this 
project was discussed, the terminals of the lino being 
Haifa and the ancient port of Akaba on the Red 
Sea. This would place Jerusalem on a direct sea-to- 
sea railway from the Mediterranean to the Red Sea. 
Possibly it might revive the ancient and prosperous 
traffic route from the Red Sea to the Levant of the 
times of Solomon and the Romans 

Transmission of Power by High Tension Direct Current 
At the second World Power Conference held at 
Berlin m 1930, much consideration was given to 
international schemes for transmitting large amounts 
of power by high tension direct current The most 
ambitious of those schemes was to transmit one 
million kilowatts from the western fiords of Norway 
at a pressure of 600 kilovolts aoross Sweden and 
Denmark to the industrial regions in Westphalia, 
Germany. The great advantage of utilising power 
from the western fiords is that a uniform output of 
power all the year round oould be obtained. It was 
proposed that the line should pass through Odteborg 
and Copenhagen to Hamburg, small amounts of 
power being tapped off at the two former cities, but 
the great bulk being delivered to Hamburg for 
distribution m the German networks. In a paper 
read to the Institution of Electrical Engineers on 
January 18, H. Risaik discussed the engineering 
[ aspects of the problem. He pointed out that with 
the same overhead lines, muoh larger currents can 
be used with direct than with alternating currents 
and the difficulties 'of working are much leas with 
the former than with the latter. On the other hand, 
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the methods of converting alternating current into 
high voltage direct current are still m the expen- 
mental stage, at leant when dealing with power in 
bulk Lord Kelvin wan a groat advocate for the 
transmiSHion of electrio power by direct current, and 
although most of the difficulties in working with 
alternating current have been ovorcomo sinco hu 
time, it is interesting to notice that several onginoors 
still think that direct current will be used for trans¬ 
mission m the future 
Data of Social and Economic Problems 

In a recent numbor of Planning (18 Quoon Anne’s 
Gate, London, S W.l) attention is directed to the look 
of necessary data on many urgent social and economic 
problems. A civilisation has grown up under in¬ 
dustrialism which calls for enormous resources of 
knowlodgn in order to operate it without constant 
and painful breakdowns Yot wo neither possess the 
required knowledge nor are we making at present any 
adequate effort to get it, although its provision offers 
no insiqieruhln difficulties Our whole attitude to- 
wanls the question is still coloured by the prejudices 
and assumptions of a pre-scientiflo and pro technical 
age. It has yet to be recognised that the same 
technique which has produced electricity, wireless, 
fertilisers and new breeds of plants and animals can, 
if suitably adapted, produce those social, political 
and oconomio inventions which we so despeiately 
need 

Whii.k tho industrial oxocutivc in Groat Britain and 
elsewhere has oomo to rooogniso that provision must 
continually be made for now patterns and new 
techniques, thoro is no corresponding awareness or 
equipment for chocking and improving tho per¬ 
formance of, say, the machinery of government, tho 
health services or the handling of traffic. Immense 
problems such as the modem scourge of noise, of 
smoke and chemical pollution in air mid water, of 
street accidents, of crime, of dostruotion of amenities 
and many others are allowed to grow up unohookod 
and almost unobserved Tho problem is how to 
mako offeetiv e the many demands for new knowledge 
which are at present frustrated because they do not 
promise profit to particular individuals or under¬ 
takings although they may involve great savings to 
the community Obviously one solution would be a 
groat expansion of State-aided research, but rauoh 
more thought and inquiry would be needed before 
concluding that this is the only, or tho best, solution 

A New Arctic Island 

Thk discovery of a new island m the arctic is now 
a rare event, but in tho Geographical Renew of 
January, Mr V Stefansson describes what is prob¬ 
ably such an occurrence. In September 1931 a party 
of Eskimo, searching for whalos north of Alaska, 
came to an island on which they went ashore m a 
position of approximately lat 71° 20' N , long 145° 
80' W This is about 86 miles north of Flaxman 
Island and due east of Point Barrow. Tlie island 
was reported to be about half a mile long and of 
the same width and to rise to an altitude of about 
fifty feet. There was some vegetation but no drift¬ 


wood Mr Stefansson vouchee for the reliability of 
the Eskimo Takpuk who led the party and whose 
name has been given to the island Further, he dis¬ 
counts the suggestion that the island was merely earth 
on floating ice That part of the Beaufort Sea has been 
little explored though tho nearest soundings, some 
twenty-five miles to the west, show deep water The 
question arises as to tho possibility of Takpuk Island 
boing Keenan Land, reported in the ’seventies of 
lost century and placed m various longitudes in about 
lat 73° N, but this soems mom than doubtful 
Photographs of Takpuk Island are reproduced with 
the article 

The Australian Geographer 

Thk format has boon remodelled and tho scopo 
changed of the Australian Geographer, tho periodi¬ 
cal published by the Geographical Society of New 
South Wales It is hoped now to publish it more 
often than once a year and to give special considera¬ 
tion to tho work of Australian writers on the geo¬ 
graphy of the continent A special feature will be 
tho continuance in every issue of a bibliography of 
Australian geographical literature. This feature, 
which bogins with the year 1926 in the current issue 
(No 1, vol 2), should prove of considerable value 
Another valuable article is that by Dr. M Holmes 
in tho Australian geographical environment, which 
treats the subject in much detail 
Philosophy and Everyday Life 

Thk organ of the Philosophical Society of England, 
the Philosopher, enters on its twelfth year of publi¬ 
cation under new editorship and in a now and 
attractive format As is pointod out in tho opening 
artiole, the special branches of science havo found 
exponents capable of interpreting their many recent 
advances to tho gonoral reader, and it is the purpose 
of the Philosopher in a similar way to interpret cur¬ 
rent thought in philosophy and to indicate its con¬ 
tacts with the world of to-day Thus in the issue 
before ua there is an artiolo on “Koason m Action” 
by Prof John Mucrourray, onothor on ‘‘Reflection 
and Common Sense” by Prof A E Heath and 
another by Paul Painlovd, tho distinguished French 
mathematician, philosopher and statesman who died 
towards the end of last year, on “Civilisation and 
Modem 8oienco” Students of philosophy will perhaps 
turn more readily to tho “Courses of Study", where 
notes are given on various aspects of the subject, 
with suggestions for further reading There are also 
reviews and notices of recent books, a section on 
educational intelligence, a record of meetings of the 
Philosophical Society and so on. The journal has 
thus a double appoal, to the layman and to the 
student, and at the modest pnoe of 6d. should have 
a wido circle of readers. Copies of the Philosopher 
can be obtained from the Honorary Secretary of tho 
Philosophical Society, 18 Woodlands Road, London, 
S.W 13 

Physica 

Tub first number of the new Dutch periodical 
Physxoa (December 1933, pp. 96, published by 
Martmus Nijhoff, The Hague, 26 guilders yearly) 
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oontarns a number of interesting papers. The paper 
by de Haas and his co-workers on the attainment 
of very low temperatures by adiabatic magnetic 
changes is referred to in our Research Items (p 181) 
Druyvosteyn describes experiments on the low- 
voltage arc in sodium vapour. The absorption of the 
D lines was measured in the are and the reversal 
of the D lines against a continuous source at variable 
temperature was observed. The results show that 
tho number of exoited sodium atoms is about 12 
per cent of the number of tho normal atoms, and 
th&Uie number of Na+ ions is several times tho 
Ujg or of normal atoms Tho theory of light emission 
u-isoous discharges is discussed by W De (.root 
j*. Hoel describes a quartz-fluorite combination lens 
Cich is achromatic and spherically connected. It 
intended for focusing light on a thermocouple 
*ith unit magnifloation P Cohen Henriquez 
describes a micro apparatus for determining the 
dipolo moment of organic solutes The apparatus 
may bo used with a few milligrams of material. The 
ratio of the lithium isotopes has been determined 
by intensity measurements of the lino structure of 
tho Li resonance line by O ms torn, Vreeswijk and 
Wolfsohn. Van Kroveld describes an empirical sum¬ 
mation law for a photographic plate exposed to light 
of two or more colours, and Van der Pol and Weyers 
describe the approximations known os Tchobyohefl 
polynomials. Tho papers are in English or Gorman, 
and m some eases German papers are provided with 
on abstract in English. 

Recent Acquisitions at the British Museum (Natural 
History) 

Amonq the recentacquisitionsatthoNatural History 
Museum the Department of Zoology has received as 
a donation from Mrs. Charles Buckley and Mr. 
Godfrey R Buckley tho mounted head of a oow of 
the Chartley brood of cattle. Chartloy Park was 
formed by enclosing about 1,000 acres of tho forest 
of Needwood in the reign of Henry III, when a 
number of half-wild cattle, which then roamed 
throughout the district, woro driven in and enclosed 
in the Park. Two important additions have recently 
been made to the beetle collections in the Department 
of Entomology, namely the Domsthorpe collection of 
British Coleoptera and an Australian collection pur¬ 
chased from Mr W du Boulay. The former contains 
upwards of 22,000 specimens, and is of especial 
interest in that it is acoompamed by tho most com¬ 
plete set m existence of the numerous British insects 
(mainly booties) and other arthropods that live m 
association with ants and are known as myrmeco- 
philes The du Boulay collection, which numbers 
only 352 speounens, consists, however, entirely of 
booties actually found inhabiting ants’ nests m 
various parts of Australia by Mr. du Boulay over a 
period of sixteen years Mr R E Tumor, working 
m South Africa, has oolleoted and presented to the 
Museum some 8,000 insects of various kinds, princi¬ 
pally small bees and wasps ; and from the mountains 
of New Guinea Miss L. E. Clieesman lias collected 
for the Museum upwards of 18,000 specimens. Miss 
M Graves, M P, has presented to the Geologioal 


Department some portions of the egg-shell of a small 
homed dinosaur, Protoccratope andrewn. The South 
Australian School of Mines and Industries has pre¬ 
sented an end-shoe of a largo mass (2,520 lb ) of 
meteoric uon found in 1909 at Mumpeowie, South 
Australia, previously represented in the oolleotion 
only by a cast of the whole mass 

Sunday Lectures at Che British Museum (Natural History) 

Fon tho benefit of viHitom to the Nutural History 
Museum on Sunday afternoons who may wish for 
fuller information about tho various branches of 
natural history than may be obtainod by casual 
wandering through the galleries, tho Trustees of tho 
British Museum have arranged for two locturos each 
afternoon at 3 and 4 30, to bo given usually by a 
member of tho scientific! stall Lectures illustrated 
by lantern slides will be given m tho Board Room, 
and the remamdor in one of the galleries The open¬ 
ing lecture will be on Sunday, February 4, tho looturor 
being Capt Guy Dollman, who will spoak on the 
great gamo animals of Africa and will show a number 
of lantom slides On succeeding Sundays lectures 
will be given by Dr W E Swinlon on earthquakes, 
Mr Maurice Burton on seashore animals (both in 
the Board Room), and Mr J R Norman on tho 
Fish Gallery Admission to tho lectures is free 

Tine Department of Botany of the Natural History 
Museum has roooivod a bequest of tho herbarium of 
the late Ashley H Maude. The specimens are well 
mounted on about 5,000 sheets and are in good 
condition, contained in four cabinets They are 
chiofly European but there are also collections from 
Algeria, Capo Colony and the Canary Islands The 
Godman Trustees have presented 634 specimens 
of flowering plants collected by Mr F, Ludlow and 
Capt G Shemff m Bhutan The area traversed is 
ono which is not very well known botamcally and 
as each ’number’ comprises a good senes of well- 
dned plants the collection is of groat value A 
number of seeds were also eolloctod, and these have 
been distributed This year’s collecting season in 
Nopal was ruined by the monsoon and consequently 
only fourteen specimens were oolloctod by Prof K. 
Sharma Those were presented to His Majesty the 
King and placed by him on loan in tho Department 
of Botany Although the number is small it includes 
several very important horticultural plants 

Empire Museums and the Carnegie Corporation 

It is gratifying to loam (from the Deoember 
number of the Museums Journal) that the Carnegie 
Corporation has decided to grant substantial sums 
for the development of the museums of the Empire, 
following upon tho Empire Survey of Museums, to 
whioh reference has boon made m these notes. 
Already grants totalling 50,000 dollars have been 
made in Canada, and it has just been made known 
that similar sums have boon set aside for South 
'Africa, Australia and New Zealand These will be 
administered by looal committees. In addition to 
the 200,000 dollars thus earmarked, tho Carnegie 
Corporation has also decided to appropriate 83,000 
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dollars to the Museums Association for a programme 
of museum development in Newfoundland, Southern 
Rhodesia and the Colonies. 

A Direct Reading Urn venal Drawing Compass 

Mr. Thorold, 20, Rathbone Place, W 1, sends us 
particulars of a new instrument which is a com¬ 
bination of scale and compass The compass points 
travel on a beam carrying interchangeable scales. 
The two points terminate in movable heads on the 
beam which arc adjustable, one possessing a micro¬ 
motor Tho instrument is also supplied with calliper 
points for oxtemal and internal measurements The 
maker claims that great accuracy is obtainable, and 
for fine drawing in the field of pliystoal science and 
engineering tho invention seems likely to bo valuable 
The cost of tho instrument is £7 7s 

Austrian Ethnographical Expedition to West Africa 

Am expedition, of which Dr Ralph Elber, of the 
Institute of Egyptology and African Studies, is the 
leader, left Vienna, according to a communication 
issued by the Reiehszontralo fur Wissenschaftlicho 
Bonohtors tattung, Berlin, early in January for Sierra 
Loone, whonoe it will proceed to Liberia for the 
purpose of exploring the interior of tho country and 
observing the little-known tribes of that region 
Spocial attention will be given to the study of the 
religious and magical beliefs of the tribes and thoir 
languages, which are virtually unknown The results 
of tins expedition should bo of special interest m 
view of present lack of knowlodge of the area, its 
inhabitants and natural history It is also hopod 
to add to the map particulars of ono of the last 
uncharted areas of Africa 

Pittsburgh Award of the American Chemical Society 

Thk Pittsburgh Section of the American Chemical 
Society has selected Dr Ralph E. Hall, director of 
tho Hall Laboratories, Inc , Pittsburgh, Pa , as the 
recipient of tho 1933 (the first) Pittsburgh Award 
This honour, which will be conferred on Dr. Hall at 
the sectional meeting on February 15, is in recognition 
of his distinguished service to chemistry and 
humanity, particularly his contributions to the 
fundamental knowlodge of boiler-water reactions and 
their applications to the practical solution of boiler- 
water problems, his discoveries and technical accom¬ 
plishments in tho bonoficiation and conditioning of 
water for industrial and domestic use, and his 
developments in the production of chemicals for 
these purposes Tho Pittsburgh Award is represented 
by a plaque of gold, on which the relation of chemistry 
to industry is symbolised 
Announcements 

Sir William Larkk, K.B U, Director of the 
National Federation of Iron and Steel Manufacturers ; 
Prof. Edward Mellanby, FJt S , Secretary of the 
Medical Research Counoil; and Mr Leonard Woolley, 
Director of the Joint Expedition of the British 
Museum and of the Museum of the University of 
Pennsylvania to Mesopotamia, have been elected 
members of the Athenaum under the provisions of 
Rule II of the club, which empowers the annual 


election by the committee of a oertain number of 
persons of distinguished nminenoe m scionoe, liter¬ 
ature, the arts or for public service. 

Sib Arthur Eddinoton will deliver the Rickman 
God loo leoture at University College, Gower Street, 
London, W C 1, on Friday, February 16, at 6 30 pan. 
Tho subject of Sir Arthur’s lecture will be “The 
Constitution of tho Stare", The leoture will be open 
to the public. 

Prof A Zimkebn, Montague Burton Professor of 
International Relations in the University of Oxford, 
is giving a course of six lectures (Muirhead Loot' 
in Social Philosophy) at the University of Birm u 
ham on Thursdays, beginning on February 1, >e t 
“Bntarn and the World Cnsis’’. n 

Miss Nika Byminoton, daughter of the late Pn . 
Symington of Belfast, has bequeathed the residue of 
her estate, amounting to some £0,000, to be known 
os the Johnson Symington Memonal bequest, to the 
Anatomical Society of Great Britain and Ireland for 
anatomical research 

Thh Council of the Institution of Naval Architects 
has awarded the Gold Modal for the year 1933 to 
Eng -Capt. S. R Dight, for his paper on “Naval 
Water-Tube Boilers Experiments and Shop Trials” ; 
anti thn premium to Dr. George Hughes, of the 
William Froude Laboratory, for his paper on “The 
Effect of Wind on Ship Performance”. 

Applications are invited for tho following appoint¬ 
ments, on or before the dates mentioned —A 
chomical assistant to the advisory chemist in the 
Department of Agriculture, University of Cambridge 
—The Secretary, School of Agriculture, Cambridge 
(Feb 10). A junior assistant (ohomist) in the Royal 
Gunpowder Faotory, Waltham Abbey—Tho Principal 
Clerk, Central Offloo, Royal Gunpowder and Small 
Arms Factories, Enfield Lock, Middlesex (Feb 10). 
A head of the Department of Civil Engineering and 
Building, and a head of the Scienoe Department in 
the Lester School and Institute, Shanghai—Messrs. 
Vmey, Price and Goodyear, Empire House, St. 
Martin’s-le-Grand, London, E C.l (Feb. 20). A 
director of the University School of Librananahip at 
University College, London—The Aoadenuo Registrar, 
University of London, S.W.7 (March 1). A University 
lecturer m moral scienoe m the University of Cam¬ 
bridge—The Secretary of the Faoulty Board of Moral 
Scienoe, King’s College, Cambridge (March I). A 
University lecturer m forestry in the Department of 
Agriculture of the University of Cambridge—The 
Secretary, School of Agriculture, Cambridge (April 14). 
A keeper of the Museum at the Viotona University of 
Manchester—The Registrar (April 30). A research 
assistant (male) in the Canoer Research Department 
of the Westminster Hospital, Broad Sanotuary, 
London, S.W.l—The Secretary. A registration 
offloer and statistician, and a finance offloer and 
accountant for the Potato Marketing Board—The 
Secretary, Potato Marketing Board, 46 Bedford 
Square, London, W.C.l. 
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Letters to the Editor 

[Th» Editor doet not hold himself responsible for 
opinions expressed by his correspondents. Neither 
eon he undertake to return, nor to correspo n d with 
the writers of, rejected manuscripts intended for this 
or any other part of Naturn No notice is taken 
of anonymous communications ] 

Designation of Heavy Hydrogen 
In a recant issue of Nature (132, 055; 1033) 

Lord Rutherford has suggested that the heavy 
*ope of hydrogen be named diplogen, instead of 
name deuterium proposed by us This was one 
me oonaidorad by us before we published our 
•uggestion of the names protium and deuterium for 
the two isotopes of hydrogen. 

Our objection to this name arises from the diffi¬ 
culty of naming compounds which oontam two of 
the heavy hydrogen atoms. Thus the compound 
NH’HJ would be called di-diplogen mono-hydrogen 
nitride The port of this name which we think is 
unfortunate is the repetition of the syllable ‘di’ in 
the namo, and it was for this reason that we dis¬ 
carded this name for the heavy isotope Also, we 
bolieve that the two isotopes of hydrogen should bo 
treated symmetrically, and the corresponding name, 
haplogen, for the hydrogen of mass 1, did not appeal 
to qu. Moreover, both names have a rather forced 
meaning ‘To generate double’ and ‘to generate 
single’ seem to have no evident applicability to the 
hydrogen isotopes such as the corresponding meaning 
of the word hydrogen has 

The objection to the name deuterium for the 
substance H* and the name deuton for its nucleus, 
seems to be founded upon the possibility of confusing 
tho word neutron and the name deuton Perhaps 
the use of the name deuteron would eliminate this 
difficulty. It is interesting mdeed that American 
scientific workers do not have any such difficulty so 
far as we are aware. 

It may be of interest to readers of Nature in 
connexion with the discussion of names for this 
substance if we list some of the names considered 
by us before we proposed these names These 
inolude: 

Haplogen for H l and diplogen for H». These 
names were discarded for the reasons given above 
Hydrogen for H 1 and bar-hydrogen for H', with 
the symbol fl for the latter This we discarded 
because it is a four-syllable word and because people 
generally seemed to dislike the Bound of it Thus 
di-bar-hydrogen would occur in some chomical com¬ 
pounds and the two prefixes seem very awkward. 

Barogea for H a and pyonogen for H*. Both these 
names wore eliminated because they did not sound 
euphonious and also because we feared that it was 
emphasising the increased density of the compounds 
too much. 

Iso-hydrogen for H*. This was eliminated because 
the term iso is a oommon term for naming organic 
compounds. 

Dygen for H*. We eliminated this name because 
of the impossibihty of making any of the usual 
chemical combining terms. 

We finally agreed upon the names protium and' 
deuterium because they place the two isotopes of 
hydrogen as equal, both being hydrogen, and because 
of their meaning as first and seoond, and because we 


felt they were the most descriptive of these names. 
We were influenced in the selection of deuterium by 
the preference of others for the name deuton, though 
we preferrred to use the entire Greek stem rather 
than to abbreviate it 

Ae Lord Rutherford states, the question of naming 
this isotope is so important that a general discussion 
of the name is very desirable at this time. We are 
not only giving a name to a single isotope, but we are 
perhaps also introducing a system for naming other 
isotopes m the future Whatever names are finally 
selected, we do believe that both isotopes of hydrogen 
should be named and the name hydrogen be used 
to apply to both of them, and that this principle 
be adhered to m the future in naming any other 
isotopes This question of oourse is not important 
at the present time, but wo think that it would bo 
too pessimistic to believe that other isotopes will not 
be separated in quantity m the future 

Harold C. Urey. 

F. G. Briojcwxddx. 

G. M. Murphy. 

Department of Chemistry, 

Columbia University, 

Now York, N Y. 
and 

Bureau of Standards, 

Washington, D C 


Chemists cannot admit such fearsome wild fowl as 
Diplogen to their sanctuary of elements -elements 
no longor, subjeot as they are to protono-decapitation 
and reheadmg to satisfy simple sums Diplogen is an 
off on oo against the usages of the house chemical, 
philologically unsound and bereft of reason The 
gens are all gentles with specific functions . hydrogen 
the gen of water ; oxygen the gen of acid , nitrogen 
the gen of nitre Diplogen, the gen of twins, can have 
no place in such company Diplogm, if you will, as 
it has so gone to the heads of physicists—but Diplogen, 
never ! It’s a twin not a twinner Fish will leave the 
waters, if they loam that suoh a monster is around 

Why not simply Deuthydrogen, as it is the seoond 
term in tho hydrogen senes T Should a Tnton appear 
among these minnows, it will be Trithydrogon We 
shall thon be naming it in accordance with the 
principle adopted in homologous hydrocarbon senes. 
After all, tho Amen can parents alone have the nght 
to decide what the ohild’s name shall be—whatever 
Dr Aston may assert Still, he is scarcely to be 
ranked as an authority—as he will not recognise 
distinction between ‘composition’ and ‘constitu¬ 
tion’. Muoh measuring has made him oblivious of 
meanings 

We notioe elsewhere a suggestion of the name 
WooUywestium, Ww. Suoh a namo would mvite its 
wearing next the skin, whilst taking oogmsanoe of a 
Californian birthplace. 

Wo cannot allow physicists to muddle our language t 
as they have done m their varied misuse of Faraday's 
moomparable term ion , in their continued failure 
to distinguish between atom and molecule—to give 
only two examples Their rum of the significance of 
ion is a disaster, an insult to Faraday's memory , our 
literature is thrown into entire confusion thereby. 

Hjinry E. Armstrong 

65 Granville Paris, 

London, S E.13. 
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Activities of Life and the Second Law of 
Thermodynamics 

I am very glad to have ohoited Prof. F. G Donnnn'B 
critical views (Natcbk, Jan 20, 99) on my 

suggestion as to hfo and thermodynamics, but confess 
I remain unconvinced by his arguments 

Prof Dorman challenges my neglect of the body 
metabolism or fuel oxidation which, as he says, 
necessarily accompanies the arrangement or dis¬ 
arrangement of matonal objects by human activities, 
considering that such chemical changes may produoe 
an increase of entropy sufficient to offset any decrease 
produced by human intelligence No doubt it may, 
but T cannot see that those two offocts are “func¬ 
tionally inter iclatod” or m any way suitable subjeots 
for comparison Givon perfectly level and frictionluss 
railways, a man may muvo millions of tons of matter, 
and thon-by decrease the entropy of the world 
enormously, without incurring any corresponding 
increase of entropy through the combustion of food 
or fuel Any incrcaso of entropy which occurs in 
practice is a mere side-issue, an accident resulting 
from tho imjiossibilitv of realising ideal conditions, 
and so should not enter into tho theoretical discussion 
at all 

A further increase of entropy might of«•nurse occur 
if the mental offoit of arranging objects caused an 
increase in liodily metabolism I believe orthodox 
physiology teaches that any such effect is inappre¬ 
ciable, but it is in any ease obvious that it cannot bo 
relied on to offset tho decreoso of entropy resulting 
from intelligent arrangement Wo lunnot, for 
example, suppose that the man who steers tho 
Maurelanta consumes food-onorgy at a rate com¬ 
parable with 100,000 h p more than normal, 
merely becauso ho is guiding a ship of that hmne- 
powci 

Prof Dorman's parallel fioin crystal growth seems 
to mo to fail through identifying "increase of organ¬ 
isation’’ with “deoreaso of entropy". Tho two aio 
equivalent so long as potential energy is unimportant, 
but when this becomes preponderating, os in a crystal, 
maximum entropy may well demand regular pocking, 
and so maximum, not minimum, organisation. 

J. H Jeans 


Crystal Structure of Lanthanum, Cerium and 
Praseodymium Hydrides 

The original metals were La a (hexagonal close 
packed arrangement, a, = 3 75, A , c/a -* 1 61) , Ce (3 
(face centred cubic, a, ■=■ 5 14* A , Pr a (hexagonal 
close j lacked, a, =» 3 05„ c/a = 1 61) 

Lanthanum annealod in vacuum at 350° C , for 
several dayB, furnished powder photographs similar 
to those described very accurately by Zintl and 
Nounuiv r 1 for the fi phase (face oentrod cubic) of 
tins element I have noticod that by removing a 
very tlun outer layer from the annealed specimens, 
the latter gave again the characteristic photographs 
of the a modification, that is, it was merely a surface 
phenomenon 

Praseodymium subjected to the same thermal 
treatment did not modify its structure The specimens 
annealed m vacuum at 760° 0 for 48 hours furnish 
photographs of a somewhat different aspect, but yet 
not corresponding to a possible allotropical p form 
The difficulty of hydrogen absorption increased 
in the order cerium, lanthanum, praseodymium 


In any event, the thermal treatment whioh was 
necessary to start the hydrogen absorption, repeated 
in vacuum on some speoimens of the last two elements 
(a modification), did not ohange their crystal Btruo- 
turo 

The hydrides of the above mentionod metals all 
showod face-oentrod cubic lattices, with sums larger 
than those pertaining to tho real or possiblo p phases 
of the original pure elements 

Lanthanum hydride furnished in one case photo¬ 
graphs revealing the simultaneous presence of 
two faco-centred cubic phanee, having for side 
a', — 6 02 A., aj -> 6 70 A. (hydrogen absorbed, 
about 140 c mm per gm ) Generally, however, only 
one faee-oontrod cubic phase appeared, having a i 
of a, — C 02 6 63 A (hydmgon absorbed, abt 
200 c mm por gm ) If tho hydrogon was romovt 
by heating and a vacuum pump (at 1 mm pressure) 
tho siao of the lattice seemed to increase a little 
(at 630° a, » 5 6fi A , at 700” slightly greater 
values) 

Cerium hydrido showed a lattico with side 
a, 5 01, A which by removal of the hydrogen m 
vacuum at 530° split up into two similar phases of 
slightly smaller dimensions 

Tho lattice of praseodymium hydndo (abeorbod 
hydrogen, about 105 c mm ) was only slightly larger 
(somo hundredths of an angstrom) than that of 
metallic cerium, that is, than that which a hypothet¬ 
ical P phase of praseodymium would give, according 
to the small existing difference between tho atomic 
diameters of praseodymium and conum in tho 
a phase 

Armando Rossi 

Istituto di Chimica generalo e Chimica Fisiea, 

R University di Firenze 

1 X KUtt ant p*n Cham . 39. Jfr )!, 84 , 1931 


Magnetic Anisotropy of Graphite 

Graphite is known from the investigations ot 
Owen, Honda and others to exhibit an exceptionally 
large magnetic anisotropy. The susceptibilities of 
the natural crystal along its hexagonal axis and along 
perpendicular directions are, according to Honda 1 • 

X, - - 14 2 X 10-* s X, - - 2-2 x 10 • 
respectively, per gm., Xi being thus more than six 
times Xi Recently Goetz and his collaborators have 
found a much higher value for the ratio Xi/Xi 
Chemically treated pure graphite powder is dispersed 
by them in a solution of gum Dammar in benzene, 
the solution is placed in a strong magnetic field and 
the benzene is allowed to evaporate. All the graphite 
particles in the solidified medium will then naturally 
be oriented in the Bamo manner, namely, with their 
hexagnrutl axes normal to the direction of tho imposed 
field From susceptibility measurements on this 
medium they found* for Xi/Xi » value of 13 2 
Later*, using graphite particles dispersed in this 
manner in a solidiflod solution of agar, they obtained 
a still higher value, namely, 18 Their more recent 
estimate*, obtained from a similar suspension of 
graphite particles m gelatine, is so high as 28. It 
would thus seem desirable to determine the anisotropy 
of graphite by an independent method. 

The following measurements mfcde with somo good 
specimens of Coylon graphite, by Messrs B. C. 
Gulia and B. P Roy In this laboratory, may there¬ 
fore be of interest The method adopted in these 
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measurements was the same as was described in 
previous papers', By suspending the crystal, with 
its hexagonal axis horizontal, at the end of a cali¬ 
brated quartz fibre, in a uniform magnetio field, and 
measuring tho eouple due to the magnetio anisotropy 
of the crystal, the difference between the two principal 
susceptibilities, namely, Xi — Xi> wtu# determined. 
With the samo suspension, the absolute value of x, 
was measured by magnetically balancing the crystal 
m a field of large non-homogeneity, against an aqueous 
solution of potassium iodide, tho susceptibility of 
which could be adjusted by suitable dilution. 

Altogether ton different crystals were measured 
for Xi — Xt> «nd the values obtained ranged from 

- 21 8 x 10"' to - 23 0 X 10 • per gm. The 
values for x* varied about a mean value of 

— 0 4 X 10 ' Hence the principal susceptibilities 
of these crystals por gm are . 

X, - - 22 8 X 10 \ X,-0 4 X 1<P* 

210 Bowbazar Streot, K 8 KbHhnan 

Calcutta 
Nov 23 


■ “Int Crlt Table*” «, 3A4 
■/>*»» Kn. m. loS, 1012 
•IM.H.N1I, 1012 
4 ibid , 40, 1051, 1012 
4 PM Trent , A, HI, 234 I 
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Rate of Ionisation of the Atmosphere 
I'm rate of atmospheric ionisation (q), as calcu¬ 
lated from observations of small ions and nuclei, has 
boon found to attain a maximum at approximately 
18 hours GMT in such widely separated localities 
as Gloncroo 1 , Washington* and Canberra' 

Kooontly a series of diroct observations of q has 
boon completed at tho Commonwealth Solar Observa¬ 
tory A large ‘unshielded’ ionisation vessel was 
rofillod with the outer air at hourly intervals and the 
saturation currents measured The hourly means of 
observations extending over forty complete days wore 
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Tho columns headed GMT show the hour at 
whioh the filling of tho vossel was completed ; those 
headed q give the rate of ionisation of the air m tho 
vessel in ion pairs per cubio centimetre por second 
A ton-day series of observations, made upon a 
sample of air which had been confined in the vossel 
for four weeks, allowed the background ionisation 
to be 15 6 ion pairs per c c per second, and to be 
constant to within ± 1 per oent throughout the day 
Although the above figures may be subjeot to 
certain small corrections, they show that tlie rate 
of ionisation of the lower atmosphere undergoes 
considerable diurnal variation 

Whether the approximate agreement of the 
maximum at Glencree, Washington and Canberra is 
more than a chance coincidence can be determined 
only by observations in other localities. 
Commonwealth Solar Observatory, A. R. Hooa. 
Mount Stromlo, Canberra, ¥ C.T , 

Australia. 

Dec. 1 

* J J NoUn and P J NoUa, Proe Bor Iritk Aft., 4», 11, 1S31 
*0 a Walt ud O W Tomaoo, Natvm, US, 401, Jttroh II, 193*. 

• A. a Hoff, OtrL Mir. Otepim (In PM) 


Ionospheric Measurements m the Polar Regions 

This note is a brief account of the results of wire¬ 
less observations made in connexion with tho Inter¬ 
national Polar Year 1032-33 at Murmansk (lat 
08° 80' N , long 33° 05' E ) in the USSR during 
Juno, July and August 1033 This work was organised 
by the Leningrad Section of the Institute for Scientific 
Research of tho People’s Commissariat for Communi¬ 
cation in association with the Central Geophysical 
Observatory and was oamod out under my direction 

A special system with two 150-watt tubes was 
dosignod in order to send out short pulies of 20 kw 
energy This was accomplished by using a condenser 
charged to high tension by a rectifier. By moans of 
a rotary spark gap, this condenser was discharged 
fifty times per sooond through the plate circuit of 
tho tube oscillator, in which short oscillations of 
groat power were thus produced Tho rest of the 
time the condenser was net connected to the oscillator 
and the charge was gradually stored up. Thanks to 
this method, it lias boon possible to carry out experi¬ 
ments under the conditions of an expedition, using 
but a small power 

Tho observations were made with a cathode ray 
tube , the circular motion of the spot was caused by 
tho current of a small alternator, driven on tho same 
shaft as the transmitter discharger The transmitter 
and tho receiver were separated by a distance of 
three kilometres and connected by wire 

Revoral unusual phenomena were found which 
must have liecn due to sjiecific conditions of the 
ionosphere in polar regions Shortly, the results 
obtained may be summarised as follows 

In tho polar regions during the summer solstioe 
and for some time after, both the main reflecting 
layers E and F of the ionosphere are found to exist. 
The E layor is in general less active than m tem¬ 
perate latitudes and thoroforo but seldom capable 
of screening tho F lavcr It )i mostly in evidence for 
waves of 75 m and 110 m around midnight and 
occasionally by day 

The daily variations of ionisation are in nemo cases 
similar to those m temperate latitudes, whereas 
sometimes they were of an opposite character. 
Pictures for noon and midnight were nearly always 
alike, but difforod from those for intermediate hours. 

Very complex reflections from tho upper region are 
duo to the stratified or undulatory structure of the 
ionosphere Rapid motion is found to exist in this 
layer 

No increase of the shielding effect of the E layer 
and no changes in absorption have been observed at 
times when this layer dropped to a height of 65 km 
Thu seems to indicate that m this case such a low 
level of the E layor is due to changes in the distri¬ 
bution of gas pressure at great heights and corresponds 
to a deep baromotno minimum of tho upper atmo¬ 
sphere. 

Periods of oomplote cessation of ochoes liave been 
observed, which lasted sometimes for several hours ; 
sometimes, however, tho ochocs were absent only for 
one minute or even less The picture of reflections 
before and after such a short abeenoe of echoes was 
found to be the same 

Such observations suggest that this disappearance 
of echoes is due to some factor, having the character 
of a screen, plaoed between the observer and reflecting 
layer at an intermediate height, or, it may be said, 
that a separate ‘absorbing layer’ is produced at tunes 
below the E layer, at a height probably less than 65 km. 
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The character of those phenomena offers some 
basis for explanation of the structure of this layer • 
it may be composed of separate moving masses, 
shielding the Kennelly Hoaviside layer (as does a 
oloud, when it covers the sun) or produoed by some 
variable agent, and is able to appear and disappear 
very rapidly Further light might be thrown on this 
question by comparing moments of echo cessations 
at two points not very far apart 

No correlation was found between the changes 
taking place in the E and F layers and the presence 
or absence of the absorbing layer Therefore the 
absorbing layer must be considered as an independent 
formation quite apart from the E layer and due to 
other agencies than the E and F layers 

There w undoubtedly direct correlation between 
the phenomenon of echo cessation and magnetic 
activity. 

The difficulty caused by magnetic storms of main¬ 
taining continuous wireless communication over high 
latitudes may be attributed to the existence of tho 
absorbing layer 

These results agree in general with those obtained 
by Prof E V Apploton during hm observations at 
Tromse (Naturk, Sept 2, p 340) 

M A BoNTCH-BrTTE WITCH 
Leningrad Section, Institute for 
Scientific Research of the People’s 
Commissariat for Communication, 

UllAtt Sojiisu Swjohi 7, 

Leningrad, USSR 
Nov 14 

Basking Shark in the Bab el Mandeb 
When passing through the Strait of Bab el Mandob 
in November 1933 on board the Dutrh mail steamer 
Johan van Oldebamevelt, my attention was directed 
to the fact that a big flsh was faatenod on tho bow 
of the vessol So long as the latter continued running 
at full speed, the shape of the fish could not well be 
determined. It was ovidont only that tho enormous 
tail was turned to the right side and could bo soon 
moving now and then as if the fish were still alive, 
the tip reaching tho surface of the water occasionally 
After the vessel hod diminished its speed and 
Anally stopped, what I hod suggested was confirmed, 
namely, that we were dealing with the big ‘whalo 
shark' or ‘basking shark’ (Rhtnrodon typut) Tho 
shapo and the very conspicuous colour-pattern 
(white lines, intersecting each othei at nght angles, 
and white blotches on a black ground) could bo vory 
clearly distinguished Tho animal had been ‘rammed’ 
by our vessel in a similar way to that already recorded 
by E W Gudger for tho same species in a few cases, 
just behind the left pectoral fin, so that it could 
not freo itself and remamod fastened with the left 
Bide of tho back to the sharp bow of the ship After 
the ship had stopped the fish got free, showing a big 
wound on tho left side and sulking down slowly into 
the depth 1 could not state with certainty whether 
it was still alive. I estimate its longth at 6-8 metres. 

As stated above, similar cast's of this land have 
been recorded by Gudger, namely, one that happened 
near Alirolhois Light off tho coast of Brasil, and 
another near the mouth of the Sassandra River in 
the northern part of the Gulf of Guinea 

H C Dels man 

Laboratory for Manno 
Investigations at Batavia, 

Java 
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New Methods for Direct Visualisation of Ultra-sonic 
Waves and for the Measurement of Ultra-sonic Velocity 
Measurements of ultra-aomo velocities in liquids 
can be easily made by the method of Debye and 
Sears or Lucas and Biquard 1 , who used the periodi¬ 
cally alternating densities produoed m a liquid by 
ultia-somo wavos as an optical grating. Such meaoure- 
ments have been made m this department at the 
suggestion of Prof H. Falkenhagen, who wanted 



no 1 Stationary ultm-eonlc ware formed at a oonvex mirror 

more precise data on the compressibilities of oloctro- 
lytio solutions. In the pursuit of these researches we 
have found it preferable to visualise this ‘optical 
grating’ directly instead of uning it for the diffraction 
of light. Details of tho new method will be given m 
a forthcoming publication in the Zetitehn/lfilrPhyatk. 
The picture reproduced as Fig 1 is a photomicrogram 
of a stationary ultra-nemo wave formed at a oonvex 
mirror in xylol, frequoncy about 4600 kHz It is 
possible to measure the distance of the nodal lines 
very precisely. By measuring a great number of 
nodal lines, we are ablo to make measurements of 
ultra-sonic velocities in liquids with the highest 
precision 

In order to clear up some theoretical problems on 
which such successful pioneer work was done by 
R. W Boyle 1 , it is neoessary to uao progressive 
waves instead ot stationary ones We succeeded also 
in the direct visualisation of ultra-sonio progressive 
waves by using a high-frequency stroboscope based 
on the principle of the Korr cell. This enables us to 
study a sound field without disturbing the field itself 
We can also measure directly with a microscope or a 
comparator tho distanoe of subsequent wavefronts of 
progressive ultra-sonio waves This is another new 
method for the measurement of ultrn-somo velocity 
with tho highest precision. 

Tho advantages of our new mothods will be dis¬ 
cussed elsewhere shortly. 

Cn. Bachem. 

E. Hie DEM ANN 

H R. Ajjbach. 

Abtedung filr Elektrolytforschung 
am physikalisohen Institut, 

Umversit&t, K&ln 
Deo 23. 


< P Dohye sod F W Basis. Pro* Not At* Bel, U, 410, 1932 
. Loom sod F Blqusrf, J Pk* tt It JW , «. 404 , 1932 
• R W Boyle, J F I 
ass*, 19, 107, 
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The Mechanism of the Kolbe Reaction 
It has been observed by us that a variety of 
substances which are good catalysts for the decom¬ 
position of hydrogen peroxide produoe a marked 
deviation of the anodto prooeeses occurring during 
the electrolytio oxidation of thiosulphate 1 end of 
sulphite*, and in the liberation of halogens'. We 
have now found that in the electrolysis of aoetate 
solutions, relatively small amounts of plumbous, 
manganous, oupnc, ferrous or oobaltous ions have a 
profound influence on the oouree of the Kolbo 
reaction For example, the addition of 0 001 .If-lead 
aoetate to a solution oontaining hi-potassium aoetato 
and N -noetic acid reduces the efficiency for ethane 
formation at a platinum anode from about 70 per 
cent almost to zero, when using a current density of 
0-028 amp. por sq cm. 

The effects of the ions mentioned are in the order 
Pb '>Mn >Cu >Co — Fe , and an indepen¬ 
dent consideration of their catalytic influence on 
the decomposition of hydrogen poroxide, under tho 
conditions prevailing at the anode during tho electro¬ 
lysis of an acetate solution oontaming aoetio acid, 
has led us to arrange theso ions into the groups 
(Pb , Mn ) > (Cu , Co , Fe ) This parallelism 
suggests the possibility that hydrogen peroxide is 
the effective agent in the formation of ethane by 
the Kolbo reaction, just as it appears to be in the 
other anodic oxidation processes wo have studied. 

A comprehensive investigation of the mechanism 
of the Kolbo synthesis was commenced some time 
ago, but as a period is likely to olapeo before the 
final conclusions are ready for publication, we con¬ 
sider it desirable to make a preliminary announce¬ 
ment of tho important observations relating to the 
effect of catalysts for hydrogen poroxide decom¬ 
position S Gl*A88TONE 

Chemistry Department, A Hiokuno 

The University, 

Sheffield. 

Jan 6. 


Possible Chemical Nature of Tobacco Mosaic Virus 

In a recent issue of Nature 1 Barton-Wright and 
McBarn give results of experiments on the precipita¬ 
tion of virus from infected tobacco juico The 
method they usod was that of Vinson and Petre, 
which consists essentially of the precipitation of tho 
protein and other materials from the plant juice with 
basic load aoetate and the subsequent removal of the 
virus by elution with potassium-hydrogen phosphate 
solution Barton-Wright found that if tho mixed 
phosphate eluato be acidified to a pH of S (which 
means, in effect, the conversion of the alkaline to 
the aeid phosphate, KH,P0 4 ) and 2 volumes of 
acetone added, a precipitate is thrown down, which 
is partly colloidal and partly crystalline. The 
oolloidal material is largely protein m nature and is 
rich m virus. The crystals also oon tain virus. 

I have been working on similar lines for the past 
two yean, and I am in agreement with -Barton- 
Wright and MoBain up to this point. Barton- 
Wright and MoBam, however, olaim that they have 
been able to purify the crystal* by repeated recrystal- 
bastion until they oon tain no nitrogenous material 
but still contain virus, and that no crystalline 
material was formed from healthy juice similarly 
treated. My experience may be of interest in this 


connexion. I have determined the presence of virus 
m the crystals quantitatively as woll as qualitatively, 
using the N. glutmosa method In the original 
crystals there is a small virus content and some 
protein. As the crystals are washed and reprecipitated, 
virus appears in the supernatant liquid, and at each 
recrystal] isation the amount of virus in tho crystals 
is reduced After repeated treatment tho crystals 
still oontain a httlo virus, much less than originally, 
and they still oontain a traoe of orgamo nitrogen 
on microanalysis Nitrogan-free virus-containing 
crystals have not been obtained. I have found no 
evidence that tho crystals contain virus except as 
an impurity 

That the crystals have no Bpooifio relation to the 
virus is easily demonstrable If the K,HPO* eluato 
from healthy tobaooo tissue be acidified as was that 
of the infected material and two volumes of acetone 
added, a crystalline as well as a oolloidal precipitate 
is obtained, despite the statement of Barton-Wright 
and MoBain The amount of this crystalline portion 
of tho precipitate depends on the concentration of 
the phosphato solution used in tho elution of either 
the hoalthy or the infected juice If an Af/1 K,HP0 4 
solution be usod, the precipitate of crystals is very 
large 

It can readily be Hhown that the crystals are due 
to the presence of KH.PO* by the fact that the 
addition of two volumes of acetone to ono of Af/1 
KH,P0 4 in aqueous solution results in a heavy white 
precipitate of rhombic crystals, indistinguishable in 
outline from those obtained in tho experiments 
reoorded above 

John Cax.dwkt.1. 

Rothamstod Experimental Station 
Jan 23 

■ Natbx*. US, 1003, Doe 80,1OT3 


Activity of Crystalline Preparations of Vitamin Bt 
In an important letter. Dr. van Veen 1 describes 
tho isolation of a vitamin B, preparation from noe 
polishings more potent by nee bird tests than our 
own At the same tune he mentions that his activity 
readies 800,000 units per gin It is well to realise 
that somo of our most potent specimens have shown 
this activity by pigeon tost*, so that a final judgment 
upon the question must await further work 

In addition to the strong probability that most 
vitamin Bj crystals contain inactive vitamin, we 
must reckon with the further complication of different 
analytical figures. Dr van Veen’s new crystals have 
the same analytical figures as previously, whereas 
repeated work shows that analysis of our crystals 
diners significantly and constantly from his (and 
others) in several respects, for example, C 42 2 per 
cent instead of 40 7 per cent Henoo active torubn 
(from baker's yeast) appears to bo different from 
active oryzanm. At present these differences cannot 
be reconciled with the published results of X-ray 
analysis*. 

We acknowledge with gratitude a specimen of Dr. 
van Veen's B„ which is now under test. 

H. W Kinnebslev. 

J. R O’Brien. 

R. A Peters 
Department of Biochemistry, 

, Oxford. 

Jan. 27. 
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Refractive Indices of /-Ascorbic Acid 

E 0. Cox 1 statix that {-ascorbic acid is optically 
negative with a = 1 462, p ■= t 68, and Y> 1 70 Wo 
have examined a material isolated from peppers after 
tho method of A Hzent-Gyorgyi* by Dr A G Groll- 
inann, of tho Johns Hopkins Medical School This 
substance given the characteristic absorption spec¬ 
trum of {-ascorbic acid with a maximum coefficient* 
at 2650 A , tho melting point w 188°, and tho analysis 
(Mrs M N Sherman) C, 40 80 per cent, H, 4 78 per 
cent (calculated for, C, 40 89 percent, H, 4 68 
per cent) Tho compound as crystallisod from methyl 
alcohol or acetone has a = l 465, P= 1 600 ±0 000, 
and y** 1 747 for A 5780 A. Tho optical sign is either 
IKMitivo or negative within tho limit of experimental 
error, as is verified by the lack of curvaturu of tho 
isogyro in u centred optic axis interference figure 
No evidence was found for structural polymorphism, 
but the possibility was not rigorously eliminated 
These constants, which are for crystals of tho typo 
shown in Szent Gybrgyi's Fig 2a*, are published sinoo 
they are of value in identification of ascorbiu acid 
and since they substantiate Cox’s deduction of a 
piano configuration for tho molecule, which is in 
accord with the accepted furanoso ring structure 
STKIIMRU 13 HkNUBIGKS 

Bureau of Chemistry and Soils, 

Washington, lJ U 
Doc 11) 

1 NlTVUl. IN EOS. Aug «, 1882 

■ JMorktm J , t», I1S7 IK’S 

• Note R W Herbert, k I Hint, K O \ Pnrlval, B J W 
Reynolds And F Smith. J Vhrm Sot . 1270 . 103.1 

Uroflavin, Maltoflavm and Redox-Potentials of 
Lyochromes 

Bksu>k9 hopatofluvm, the isolation of which whs 
described in these columns recently 1 , two further 
members of the lyochronin senes have been obtained 
in a highly purified, though not definitely pure and 
crystalline state urofiaviu from normal human unno* 
and malloflavin from malted barley The process of 
preparation is very sumlai to the procedure adopted 
for the isolation of hepatoflavm 

Uroflavin oh well as maltoflavm exhibit much the 
same properties as the lyochromes previously de¬ 
scribed Tho yellow-red solutions show a strong 
green fluorescence Whereas earlier observations 
with nickel oxide glass filters suggested that the 
fluorescence of lyochromes is mainly due to ultra¬ 
violet light, it was found by the use of a quaitz 
monochromator that visible light of the blue-violet 
ngion and not ultra-violet rudiation is responsible 
for the fluorescence Both lyochromes yield chloro 
form soluble ‘hum-flavins' on strong irradiation in 
alkaline solution Finally, both pigments loso thoir 
colour and fluorescence on reduction and regam these 
characteristics after reoxidation The speetrographic 
examination, for which I am much indebted to Dr 
E R Holiday, Allowed that maltoflavm and also 
uroflavin possess a sharp absorption band m the 
ultra-violet, tho peaks of tho band being at 255 mg 
and at 28 Imp respectively In contrast to other 
lyochromes, then* seems to be no specific absorption 
in the range of longer wave-lengths. The absorption 
curve of hepatoflsvin shows two maxima, a sharp 
one at 258mp and a flat one around 360mp. 

• UmSavln U a romnnoent nf the uroduon* fraction, but not 
Idcn Uo al with nrorlimme J or B (cf *), 


Tho potentiometno study of the three lyoohromos 
proves that they represent perfectly stable oxidation- 
reduction systems Even in low concentration they 
impart stablo and fairly reproduciblo potentials to 
noblo metal electrodes within the range of a reason¬ 
able rodox buffering capacity As reduotants hydro- 
sulphite or palladium-hydrogen, and as oxidants 
femoyanide or molecular oxygon, were used The 
position of tho normal potentials (E'„ rofomng to the 
normal hydrogen oloctrodo) was found as follows : 
Hepatoflavm pH 6 88, E' % -= ~0 177 v , pH 7 3, 
^,= -0 2l9v , pH8 82X---0 274v Maltoflavm 
pH 7 4, E' t = —0 216 v Uroflavin pH 7 2, E% 
—0 217 v (phosphate buffer of isotonic strength was 
used throughout) The titration experiments were 
performed at room temperature (16°-I9 5° on dif¬ 
ferent days, constantwithin 1°during the experiments) 
Tlie curvos obtained so far mdioate an electron 


number of »=>1 rather than of n->2 It should be 
mentioned that Bienoh etal *, working with a product 
from mammalian tissues which is probably identioal 
with hum-flavin 1 , report an E , of —0 217 v. at 
pH 7 2 and of —0 139 v at pH 5 39, but give index 
potentials corresponding to n=2. 

Tho physiological significance of the extremely 
negative position of the normal potentials of thoso 
widely distributed biologioal red ox-systems awaits 
olucidation Under normal aerobio conditions, if 
there is such a state as a uniform aerobio reduction 
potential (which would then be near to ru «=■ 12)*, the 
oell flavin would be present entirely m tho oxidised 
state. But around na — 7 (Ek— —200 mv ), which is 
considered to be the general anaerobio reduction 
potential of living cells, the oell flavin is exactly in 
its equilibrium range. This foot is illustrated m Fig. I, 
which in its upper part showB an experiment of Clark 
el oi‘, m whioh the reduction potential of Liver 
suspensions in phosphate buffer at pH 7-4 was 
observed, whilst in the lower part one of our curves 
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obtained on reduction of hopatoflavin at pH 7 3 n 
given. 

Another striking coincidence is represented by the 
fact that the normal potential of the lactate-pyruvate- 
enzyme system* is almost identical with the normal 
potential of the flavins at the same pH (E' t being 
respectively — 200 mv and — 219 mv (hepatoflavin)at 
pH 7) The relation between the flavin potential and 
the equilibrium conditions m enzyme-substrate 
•systems is undor investigation 

Kurt 0. Steen. 

Courtauld Institute of Biochemistry, 

Middlesex Hospital Medical School, 

London,W 1 
Doc 4 


- d Stem, Natdzs, US, 784. Not 18, 1831 

• K Q Stem anil O b OravUte, Kahmnu , U. 720 , 1833 

• K Blerloh, A Un| and A Ronnbohm, iMd . U, 488, 1833 

• K Chamber*. L V Book and T) B Green, J kip Biol , 10, 143, 


en, J kip'Biol’, 10. 143. 


• H K Caiman, B Cohen and W M Clark. Suppl 66, Publ Health 
Bep Washington, 1820 

f K WumuerandN Mayer-Kdch, J CAus Pin. 30. 248, 1838 
J P Baumberger, J J JOrgenaen and E Bardveu, J On i Pitmol, 
II. 881. 1833 I Banga, K Lakl and A Ssent-OyOrgyl, Z pApnol 
Cktm , H7, 43 , 1833 


A Camera Method for Charting Quadrats 
The botanical analysis of pastures by means of 
quadrats should combine both Rpeod and accuracy 
Up to tho present, tho rapid methods have been 
somewhat subjective, and m many eases the results 
obtained cannot bo compared closely owing to 
variation in tho personal fuctor Tho more intensive 
objective analyses, on the other hand, have sacrificed 
speed to greater accuracy The following method of 
quadrat charting has accordingly boon dovisod in 
order to secure both speed and accuracy, and is of 
special value in the charting of open tuftod swards 
such as those commonly found in South Africa 
Tho apparatus consists of a wooden square metre 
quadrat to which is screwed a tressel with an extra 
log at each end to secure ngulity. The precise form 
of this trowel is unimportant, that it should be 
rigid is all-important The tressel supports a camera 
directly over and focused towards tho contra of tho 
quadrat The imago of the quadrat is thrown not 
on to the usual frosted focusing glass, but on to a 
sheet of plain glass upon which is secured a sheet of 
transparent (or oiled) squared paper The image of 
tho vegetation within the quadrat can then be 
traced by pencil with euso and accuracy upon the 
paper 

In using the apparatus, it is desirable to have 
two workers, one tracing the outline of the plants 
(basal cover or otherwise), the other moving tho 
foliage of the grass, eto , to render the outlines clear 
to the truoer, and, if nooeesary, identifying tho 

r ues For ease in working, the light-hood screening 
image should fit closely to the top of the camera, 
and be provided with eye-pieces and an arm-holo 
at the side Both vertical and lateral adjustments 
of the camera are provided for on tho frame, but 
once the correct position is obtained no further 
adustmeots arc nooessary 

The method has several advantages 

(1) The apparatus is readily constructed from 
simple material Any half-plate camera can be 
employed, provided it has a suitable wide-angle short 
focus lens (approximately 5 4). 

(2) The apparatus is collapsible and can be 
fastened into a small bundle for moving long 


distances ; for short distances, the whole apparatus 
when sot up can bo moved with ease. 

(3) Once adjusted, no further adjustments are 
neoessary 

(4) Photographs of the charted vegetation may 
be obtained if neoessary by merely substituting the 
dark slido*for the glass plate, 

(5) It is both rapid and accurate in use A tufted 
sward, composod of a number of different species, can 
be charted and identified m ten to flftoon minutes 

J W Rowland 
J M Hector 

Department of Agricultural Botany, 

The University, 

Pretoria 
Doc 20 


Diethyl Peroxide as a Pro-Knock 

Tn spite of tho considerable literature, there seems 
to bo no spocial reference 1 to the properties of diethyl 
peroxide as a pro-knock In view of its possible 
importance in some theories of hydrocarbon com¬ 
bustion, it was of interest to investigate its belmv tour 
in the engine Diethyl peroxide is a violent pro¬ 
knock, slightly more potent than amyl nitrite at tho 
samo concentration Its knocking action is inhibited 
by lead ethyl 

Ethyl hytlrogen peroxide is likewise definitely a 
pro-knock In spito of the ease of thermal decom¬ 
position, 30 jier cent of hydrogen peroxide was found 
to have definite, but very slight, pro knock tendency 

Apart from the possible theoretical significance of 
those facts, which is being discussed elsewhere, it 
seems desirable to record tho pronounced knocking 
behaviour of this class of compounds 

A Kgkrton 
A R Ubbelohdk 

Dept of Thermodynamics, 

Clarendon Laboratory, 

Oxford 
Jan 24. 

• or powlbly Withrow and Rasawriltr, J Ind Eng Cktm , Dec¬ 
ember, 1833 


Three Discharges of Ball Lightning 
Ar 4 15 pm on January 11, tho phenomenon of 
ball lightning occurred at the house of Mr Joseph M. 
Wreath, Ballymoney, Co Antrim 

A first ball exploded against the comer of a metal- 
bound tea chest just inside the wide open door of a 
coach-house in a wallod-in yard attached to the 
dwelling-house A second exploded a minute or two 
later against a ladder leaning against the same coach¬ 
house A thinl entered a ground floor room of the 
dwelhng-houso, having come down tho chimnoy 
against the up draught due to a fire burning at the 
time It exploded m tho fireplace. 

Tho balk outside were seen by Mr. Wreath and a 
friend, who describe thorn as orange-red and as being 
of about the size and having tho velocity of a cricket 
ball That indoors was seen by two ladios 

A wireless aerial is attached to the chimney stack 
by which the third ball entered tho dwelling-house 
Marshall Holmes. 

Thirlmore, 

Inmsfayle Road, 

Belfast 
Jan 20 
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Research Items 


Mohenjo-daro Tho Sir George Hirdwood memorial 
leoture of the Royal Society of Arts delivered on 
December 8 by Dr. E. H J Mackay (see Natube, 
182, 960, Dec 23, 1933) is published m full in the 
Society's Journal of January 5 The objectivo of the 
six years' oxoavation under Dr Mackay from 1927 
to 1933 was to establish the cultural history of the 
city m the period represented by tho lower strata 
Attempts were mado to roach virgin soil, but these 
had to be abandoned at a depth of 43 ft below the 
Burfaco of the mound owing to the seepage of water 
from tho Indus Tho earliest remains of the city 
must be regarded as irretrievably lost, failing the 
employment of expensive pumping operations The 
city from tho earliest tunes was laid out m rectangular 
blocks of remarkable accuracy, the stroots running at 
right anglos Excavations have boon earned down to 
six lcvols of occu|iation, tho finest and most carefully 
laid masonry lining found m the early levels Houses 
were well built up to the end of the Intermediate 
Ponod, when signs of oeonoiny appear and walls 
were made thinner Houses were of two or more 
stories, the upper being reached by brick staircases 
The drainage system is the most elaborate of any 
city of tho some date even outsido India In the last 
two phases, when tho wealthier population had left 
the city owing to floods, houses were roughly built 
anil tlinso of the DK mound wore occupied by 
artisans The city nt this time was apparently ex 
posed to raids from lull tribes, os skeletal remains 
have boon found of inhabitants who had suffered a 
sudden and violent doath The skulls fall into two 
classes, Mediterranean and proto-Australoid, one 
showing a Mongolian strain Cultural affinities with 
Mesopotamia, tho results of trade, point to a date 
2760-2500 «c for later strata and about three 
hundred years earlier for tho lower levels The 
highest art of the people is Bhown in tho cutting of 
seals, tho subjects affording valuable evidenoo of 
their religious beliefs They appear to have been of 
western Asiatio origin, but there is at present nothing 
to indicate the date or route of their entry into India 

Jungle-Fowls from the Pacific Islands. Tho origin of 
the jungle-fowls of Polynesia, whether from wild 
individuals imported from Asia or from varieties 
already domesticated, is uncertain; but, on the 
wholo, the probability lies with the former suggestion 
If that be so, then the great variety of the Pacifio 
races, now living m a feral state, must be due to 
changes whioh have taken place sinoo tho introduction 
of the wild Bpocies, probably long before Wallis and 
Cook discovered the natives of the Tuamotus and 
Tahiti using the birds for food, in 1767 and 1700 
Stanley C Hall, m a monograph of the Pacifio Islands 
forms, points out that, compared with the wild 
Oallue gallua, thoy are on the avorago considerably 
larger, and their variation m size greater (Bull, 
Bernice P Bishop Museum, 108 ; 1933) Variation 
appears to havo been greater m tho Socioty and 
Marquesas archipelagos than in Fiji and the New 
Hebrides. In the western groups, white spotting is 
the singlo remarkable variation, whereas the Mar¬ 
quesas has a red strain with foathered tarsi and 
yellow-baoked males, and in the Bociety Islands, 
white-backed males, melamo cocks and hens, white- 
laoed hackles, mingle with the wild type But all 
the birds, everywhere, are single-combed. 


Scottish Tunica tea Dr Harold Thompson oontinues 
his studies of tunioatos in his paper “The Tunicate* 
of the Scottish Area, thoir Classification, Distribution 
and Ecology. Part 3 Sedentary Tunioata (con¬ 
tinued) Order Diktyobranohia” (Fishory Board for 
Scotland Sci Invest 1932 No 2, 1933) Mainly 
based on records from Sootland, the work represents. 
a thorough overhauling of tho groups dealt with, 
which m tho present part include tho Rhodosomatidse, 
Ascidndm, Porophoridm and Camilla In a papor by 
Lindsay and Thompson [J Mar Biol Asa , 17, 1, 
1930) the author has already inquired into the 
determination of specific characters m tho family 
Asciduda, in whioh it was suggested that the three 
recognuod genera Phalluata, Aacuha and Aactdtella 
of Route might be combined In tho present paper 
tho same combination is kept, and with tho genus 
Aacuha are merged both AsridieUa and PhaUusia. 
There is a very largo list of new Scottish records 
given for Aacuha xcabra as distinct from A neperaa. 
Withm the order Diktyobranohia there are two 
species typical of arctic conditions, two of arctio and 
north boreal conditions, eight typioal of boreal con¬ 
ditions and two of south boreal conditions The 
boreal spocioe tend to be confined to the Mediter¬ 
ranean and east Atlantia boreal regions, and, with 
the exception of Aacuha acabra, Ctona mtestinaha 
and to some extent Aacuha Virginias anil Aacuha 
( onchilega, tend to fail in North Sea wntor proper. 

Tidal Bores. In the Geophysical Supplement (vol. 3, 
No 5) to tho Monthly Notices of the Royal Astronomical 
Society, Dr Vaughan Cornish describes observations 
made by him on tidal bores on tho Sovom and 
Trent The paper is non-mathematical, but the 
observations ore quantitative, and inode with the 
view of providing data on which can be based on 
adequate mathematical investigation of the type of 
bore most characteristic) of English and French 
rivers In this typo the steep slope of tho head of 
the tide breaks up into a group of short waves In 
his observations on tho Trent, during the years 
1922-28, Dr. Cornish observed tho same bore at 
different points up the river, travelling from point 
to point by motor-car, outstripping the bore He 
observed not only the changes in form of the bores 
when rounding bonds, and across points where the 
nver depth changed rapidly, but also m passing the 
mouth of a canal oponing on to the Trent. He 
urges the need of a co-operative study of tho 
Trent bore, by a group of students equipped with 
tido-guuges, current meters and kinematographic 
cameras 

Low Temperatures by Adiabatic Demagnetisation. De 
Haas, Wiersma and Kramers describe ( Physica, 1, 
Dec 1, 1033) tho oxponments which havo led to the 
lowest temperatures yet attained A quantity of a 
paramagnetic salt is cooled by liquid helium and 
kept for some time in the field of a large electro¬ 
magnet The field is then suddenly reduced, and the 
demagnetisation of the salt under approximately 
adiabatio conditions causes its temperature to fall 
The specimen is arranged to lie in an inhomogeneous 
magnetic field and the mechanical foroe on the 
specimen is measured by a balanoe, so that its 
susoeptibihty may be determined. The magnetic 
susceptibility is used to provide a scale of temperature 
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which is extrapolated below the temperatures 
measured with liquid helium. The salts used were 
cerium fluonde and the ethylaulphatee of oenum and 
dysprosium. In an experiment recorded m a footnote 
potassium ohrome alum was used, and gave the 
lowest temperature—below 0 06° K. (see also Nature, 
132. 372, Sept. 9, 1933) 

Oxidation and Condensation of Phenols. The Proceed¬ 
ings of the Royal Society of December oontams a set 
of papers by H O. H Erdtman on the oxidation and 
condensation products of phenols It seems probable 
that the complicated substances called ‘humic acids' 
possess an aromatic structure and that they arc 
ppxluoed by the coupling of quinonoid molecules. 
The first part of Erdlmon’s work is the investigatipn 
of the reactivity of sorao simple monocycbc quinones 
in the light of Lapworth and Robinson’s application 
of the electron theory of valency According to thm 
theory, tho reactivity of unsaturated molecules may 
be explained in terms of the ‘polarisation’ of parts of 
the structure Tho reaction studied experimentally 
was tho acetylation of tho qumines with a mixturo of 
acetic anhydndo and sulphuric acid, and tlio re¬ 
activity of the various quinones showed a fairly good 
agreement with the predictions of the theory The 
theory also suggests a mechanism for tho coupling of 
carbocycho rings during tho oxidation (dehydro¬ 
genation) of phenols. A typical example is the 
formation of a hexahydroxydiphenyl on the oxidation 
of pyrogallol in baryta solution, and a whole series 
of such couplings was investigated During the work, 
an investigation of the polymerisation of toluquinine 
led to the discovery of a termoleoular condensation 
product, and a termolecular product was also obtained 
from benzoquinine, though in this case further 
polymerisation leads to a poor yield; a-naphtha- 
quinone yiolds more crystalline termolecular product 
than toluquinine. 

Medieval Glass. Very little information is available 
on the chemical composition of medieval glass, 
although this is obviously an important criterion of 
the genuine nature of particular specimens. A 
detailed account by M Chesneau [Bull Soc. d'En¬ 
couragement pour VIndustrie Nationals, 132, 609; 
1933) of the chemical analyaos of Frenoh window 
glasses of the twelfth and thirteenth centuries is 
therefore of considerable interest These glasses 
contain lees silica and more alkali (potash and soda) 
and alkaline earths (limo and magnesia) than modem 
glass, the mean percentages being 70 per oent silica, 
17 of alkali (soda) and 13 of lime, and are therefore 
more fusible and more easily attacked by moisture 
and atmospheric carbon dioxide, although the actual 
specimens wore well preserved The addition of 
common salt during fusion, as mentioned by Agricola, 
is considered probable, since the proportion of soda 
to potash m the glasses is larger than could be 
accounted for by the use of wood ashes alone, as 
specified by Theophilua. The probable method of 
working is fully described, the glass being first blown, 
and the pear either pierced and spun or workod into 
a cylinder, afterwards cut and opened out The 
glass had been decolourised by addition of pyrolusite 
and the colours were due to metallic oxides, the red 
glass, however, being formed by a thin sheet of red 
superposed on or interposed between colourless glass 
The red was ooloured with cuprous oxide ; tho blue 
with cobalt with traces of cupno oxide and having 


a grey tone owing to the presence of nickel, the 
yellow contained antimony oxyaulphide with some 
femo oxido; the violet had oxide of manganese 
(pyrolusite) together with some feme oxide, giving 
the flesh tint of all ancient violet glasses ; and the 
green contmnod cupric oxide Tho cobalt mineral in 
all probability came from Saxony, the other minerals 
being native in Franco 

Transient Waves on Transmission Lines. The im¬ 
portance of preserving the best possible continuity 
of supply on eloctno transmission lines has led 
engineers to study the effects produoed on them by 
transient or 'travelling wave’ phenomena A groat 
many experimental and theoretical researches par¬ 
ticularly in tho United States have now been pub¬ 
lished on this subject The waves are caused mainly 
by lightning, but sometimes a fault oonnoeting the 
linn to the earth by an arc, or evon switching opera¬ 
tions will causo them In a paper read to the In¬ 
stitution of Electnoal Engineers on January 4 by 
Dr J L Miller, the influence of those waves on 
electnoal devices is discussed Dr Miller states that 
lightning is practically always the cause of dangerous 
o\ or voltages Amorioan experimenters have shown 
that lightning surges can cause a pressure rise of 
about seven or eight times the normal voltage In 
one particular case careful recoids wore kept of the 
disturbances occurring on five different transmission 
linos over a ponod of five yoars It was found that 
one per oent reached fifteen times normal line voltage, 
five per cunt reached eleven times normal line voltage 
and ten per cent reached eight times this voltage 
Altogether, nearly 700 surges were recordod and 73 
of them were more than eight times normal. It is 
concluded that a line at the British grid pressure of 
132 kilovolts would, if placed in this district, be 
liable to three surges per annum of the order of a 
million kilovolts It will bo seen that transformers 
and other olectrio devices would have to operate 
under dangerous conditions. An oscillogram has been 
obtained which shows a surge which rose to five 
million volte m less than two microseconds The 
author gives a fairly complete mathematical theory 
and checks it by showing high-speed cathode ray 
oscillograms of the phonomena. He has explored a 
very wide field about which opinion is still divided. 

The Support of the Chromosphere. A novel theory of 
the manner m whioh the chromosphere is supported 
has been put forward by Dr S Chandrasekhar 
(Mon. Not. RAS, 94, No I, November 1933). 
The difficulty of accounting for the enormous ex¬ 
tension of the chromosphere was first met by Prof 
E A. Milne, who suggested that the calcium atoms 
were supported by seleotive radiation pressure It 
has also boon suggested that turbulonce is a cause 
of the behaviour of the ohromosphere. Dr. Chandra¬ 
sekhar has extended Milne’s theory m a very interest- 
mg way. Guided by the observed granular appearance 
of the solar disc, he discards the notion of hydrostatic 
equilibrium, and introduces instead the hypothesis 
that the chromosphere is in a hydrodynamioally 
steady state. The mean flux of radiation corresponds 
to full support of the chromosphere, and atoms over 
bright areas are aooelerated outwards, while those 
bver the darker patches tend to fall back. The 
theory predicts for the outward march of the density 
gradient a law which keeps numerically dose to an 
exponential law 
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Elementary Science in Secondary Schools 


I N a consideration of the School Certificate Ex¬ 
amination, tlm Panel of Investigators appointed 
by the Secondary School Examinations Council 
reported m 1932* that so far os science is concerned, 
the examination was unsatisfactory 'rhero are 
fifteen possible ways that a candidate for School 
Certificate may be examined in science, no examining 
body having less than five possibilities By taking 
advantage of the possibilities offered, a candidate 
may under some examining bodies offei for a science 
pass in School Certificate, either heat, light and 
sound, or magnetism and electricity, without any 
other science subject. While this is possible m only 
throe out of the eight examining bodies, in all cases 
a candidate need only offer ono science, usually 
chemistry, physics or botany, in order to pass in 
science The concentration thus demanded on a 
single science subjoct in the school examination is 
not regarded as in tho best interests of tho pupil or 
of science, in that it is impossible to achieve any 
satisfactory training in scientific method by a con- 
sidciution of any ono single scienoe, and that also 
such a procedure does not givo to the pupil a suffi¬ 
ciently comprehensive idea of what is connoted by 
tho term ‘science’ 

These disadvantages, to which tho Panel of In¬ 
vestigation directed attention, have hoen realised by 
some examining bodies, and attempts have been 
mado to suggest broader conceptions of science m 
examinational syllabuses Thus general physios, 
physics cum chemistry funder vaiious names), 
biology, and general science have been introduced as 
alternative papers The general physics paper is a 
purely qualitative papor, covering superficially almost 
the same ground as the normal physics paper , the 
physicH cum chemistij paper is usually rosolvablo 
into a 1 tost on a little chemistry plus a truncated 
course in physics" ; the biology, while obviously a 
better introduction to bfo sciences than either tho 
Hingle subjects of botany or zoology, is usually tosbxl 
by a paper divided into two sections, one botanical 
and the other zoological, “with little to suggest that 
the jiajs-r is dealing with tho phenomena of living 
things os a whole" The most successful has boon 
the geneial science paper, which, however, lias been 
subjected to the criticism of superficiality 

These particular criticisms are made by the 
Investigators os a corollary to their general criticism 
of tho connexion between School Certificate and 
Matriculation Tho origmal intentions^ of the School 
Certificate Examination were to “test the results of 
tho oourse of general education”, and to be Buitablo 
foi forms m which the avorago ago of the pupils 
ranges from about 18 years to 18 years 8 months, 
and that “tho standard for a pass will be such os 
may bo expected from pupils of reasonable industry 
and ordinary intelligence m an efficient secondary 
school” , and it was only intended secondarily to 
act as a qualifying examination for entrance to 
universities There is no doubt, however, that these 
original intentions have become obscured, and the 
university entrance qualification has becomo pre¬ 
dominant, Matriculation being regarded as a superior 
kind of School Certificate by both candidates and 



employers. The Investigators note the number of 
students entering universities from State-aided 
secondary schools in England and Wales in 1930-31 
as 4,132, whereas the number of candidates who 
qualified for matriculation in the School Certificate 
examinations conducted by London and the Northern 
Joint Board in July and December, 1931, was 11,119 ; 
in other words, considering all possibilities, not 
more than ono m four of the pupils in State-aided 
schools who “matriculate actually proceed to a Uni¬ 
versity" Hence arises the much condemned uni¬ 
versity domination of the secondary school curri¬ 
culum 

These linos of criticism of tho secondary school 
examinations agree with the new tendency of the 
secondary school to regard its pupils as potential 
citizens and laymen, and not necessarily as potential 
specialists m science or any other subject In other 
words, the modem swondary school is beginning to 
face towards tlie practical world of tho ordinary 
citiven and away from tho necessarily narrow 
academicism of the university specialist. The 
secondary school oumoulum is being recast to bring 
it in lino with the requirements of intelligent laymen 
living in a modem world 

This broadening tendency is making itself most 
manifest in the school science syllabusos Thus it 
was agreed at tlio annual meeting of tho Science 
Masters’ Association on January 4 “That thoro is a 
general body of scientific knowledge not confined to 
cither of the special fiolds of tho physical and bio¬ 
logical science which ought to be known both by the 
ordinary citizen anil by those who may ultimately 
specialise in some corner of ono of thoso two fields” 
This broader aspect of scienco is being termed 
‘Elementary Science’ in order to avoid confusion 
with existing syllabuses designated ‘General Scionco’ 
and ‘General Elementary Science’, which, although 
an approach m the required direction, suffor from 
certain dofocta, criticisms, and traditions that it is 
hoped ‘Elementary Science’ may avoid 

A sub-committee of the Science Masters’ Associa¬ 
tion in a recent rejiort, defines ‘Elementary Science’ 
as “a method of presenting the fundamental principles 
of science based on the interpretation to youth of the 
world in which he lives, involving not only an under¬ 
standing of these fundamental principles, but also of 
the attitude and method of science generally Science 
is hore regarded as a bving whole, oomprohonding 
all the sectional sciences necessary to give youth an 
intelligent understanding of his biological, ohemioal 
and physical surroundings”. 

It is emphasised that tho value of such scienoe to 
the pupil lies not only in a wide appreciation of his 
biological, chemical and physical environment, but 
also in an understanding of the characteristic attitude 
and methods of tbo scientific workor. Moreover, 
‘Elementary Scienoe’ places tho needs of the pupils 
before the demands of any sectional science, its 
essence lies not so much in the syllabus, the content 
of which must be selected and organised according 
to tho actual environment and needs of tho pupils, 
as in the interpretation of it as a method of explaining 
that environment Its content must, of oourse, 
include the three fundamental sciences of biology, 
chemistry and physics, but the proportions of each 
are determined not by their relative importance as 
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scienoes, but by the extent to which they each 
contribute to the environment 

In order to meet the ontioiam of superficiality and 
triviality to which all broad schemes of science 
teaching arc subjoct, the sub-committee referred to 
has drawn up not only a suggested syllabus, but also 
a list of fundamental principled of soienoe, tho appli¬ 
cation of which it! of fimdamental importance m the 
hfe of the ordinary citizen, and towards a knowledge 
of which it is felt that any course of elementary 
science, whatever its content, should aim These 
fundamental principles presented as the aims of the 
new subject need, and it is hoped will get, criticism 
and correction by scientific workers, laymen and all 
interested in educational matters 

It is realised, too, that there are many practical 
difficulties of method, organisation and teaching, 
particularly where teachers are by their framing of 
necessity specialists, but it is felt that with a clear 
statement of aim and policy, these difficulties will 
not be insuperable. 

What is more controversial is the recommendation 
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of the Investigators, which was agreed to by the 
Science Musters’ Association at the annual general 
meeting, to make an examination in this subject of 
elementary science oompulsory for all School Certi¬ 
ficate candidates, unless they offer all three science 
subjects, biology, chemistry, physics But it is felt 
that, while no brief is held for examinations, as suoh, 
so long as they exist they do largely influence the 
curriculum of the schools, and unless the subject of 
elementary science, like English and mathematics, is 
mode oompulsory, it will not receive serious con¬ 
sideration m competition with other subjects of 
examinational value Moroover, much as compulsion 
is disliked, it is pointed out that compulsion for tho 
science candidate virtually exists at the momont, 
but oonflmxl to a very narrow field of one soienoe, or 
part of one scienoe The rosult of tho adoption of 
oompulsory elementary science in School Certificate 
would broaden both the examination and the school 
curriculum and thus be of most benefit to what, after 
all, should bo the paramount consideration—the 
needs of tho ordinary pupil F W Turner. 
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Patents and 

T HE Institution of Mechanical Engineers has 
recently formed an Inventions Advisory Com- 
mittoo with Mr W Taylor as chairman In con¬ 
nexion with tho inauguration of this Committee, on 
January 26 a meeting of tho Institution was held 
whon four short pajiers were read dealing with 
invention and invontors These juijHirH were “Tho 
Evolution of Invention”, by H. W. Dickinson , 
“The Inventoi”, by Dr II S Hatfield, “Provisional 
Patent Protection and Patont Claims”, by Sir 
William Jarratt and “Tho Development and Ex¬ 
ploitation of Inventions”, by A H. Gledhill. 

Tho subject is a vast one, for as Mr Dickinson 
said, “All social, oconomic, physical, technical, and 
oommuroial developments are the result of invention, 
and we may say that civilization is a synthesis of tho 
inventions made by man since his appearance on this 
planet a million years ago” Tho word invention 
today has throe meanings • (1) the thing schemed 
or contrived , (2) the mental processes involved , 

and (3) the ability to evolve tho now schemo or 
oontnvanco, oommonly railed inventiveness As 
regards the oncourogomont of invention, England 
furnishes the first known mstanoe of encouragement 
being given to the producer of a new process, for in 
1440 (18, Honry VI) Lottors Patent were granted by 
the Crown to John of Schiedam and his company for 
a method or process of manufacturing salt. It was, 
however, the Statue of Monopolies of 1624 which 
formed the basis of our piesent patent systems 
Dr Hatfield seems to consider the technical 
inventor to bo a now figure in the history of man¬ 
kind, but it is doubtful whether this view is correct 
The ships, the aqueducts, the tunnels and tho build¬ 
ings of the Romans were the result of tho accumulated 
inventions of the day, and these would havo un¬ 
doubtedly been followed by others had not the 
Empire been overwhelmed by the barbarians of the 
north In oonoluding his contribution to the sym¬ 
posium, Dr Hatfield attempted to define the mental 
characteristics which distinguish the successful in¬ 
ventor. 

While the papers of Mr Dickinson and Dr Hatfield 
referred largely to the philosophy of invention, those 
by Sir William Jarratt and Mr. Qledhill discussed the 


Inventions 

position of the inventor and of patent legislation 
to-day Sir William Jarratt congratulated the 
Institution on tho formation of a Standing Com¬ 
mittee to consider inventions submitted by members 
Some years ago, ho said, he served on a com¬ 
mittee appointed to consider the host method of 
dealing with inventions made by Government 
servants, and through the report of that committee 
each of tho groat Departments of State bus now an 
Awards Committee, with power to recommend 
monotury awards for inventors If industry in Great 
Britain is to maintain and improve its position in 
the world, it will be necessary that discovery and 
invention shall continue to be encouiagod by publio 
and private benevolence, by reseaicli scholarships, 
by a sound system of patents and by the work of 
committees such as that of the Institution of Mechani¬ 
cal Engineers 

The last paper, that by Mr Gludhill, dealt concisely 
with the commercial development of inventions, the 
sale of the products of an invention and the manu 
facturmg of tho produot of an invention Incidentally, 
ho mentioned that tho Patent Office mado a not profit 
of 1146,000 last year, and he suggested that a poition 
of this might wisoly lie used to encourage develop¬ 
ments of inventions which would benefit the country. 
It might also be proposed that some of this profit 
be used to improve tho conditions under which the 
examiners work and for the upkeop of the hbrary, 
where many books are in need of rebinding and 
where a system of vacuum cleaning would bo advan¬ 
tageous. It may indeed be doubted whether an 
increase in the facilities for invontors and a reduction 
of their foes is not a sounder national policy than to 
look to the Patent Offioe as a source of revenue 

That there is a need for a oontmual revision of tho 
patent laws was suggested by several of those who 
took part in tho discussion of the papors The 
general interest shown m the discussion is a good 
augury for a new departure of tho Institution, 
vyhich as the chairman. Col A E. Davidson, said, 
is justified by its Royal Charter, which states that 
one object of the Institution is “to enoourage inven¬ 
tion and research in matters connected with me¬ 
chanical engineering” 
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The Piezo-Electric Loud-Speaker 


M ODERN broadcasting receivers tend to give an 
undue response to the lower audio frequencies, 
and in the majority of cosos the range is limited to 
frequencies below 5,000 cycles per second This is 
partly due to the fact that the lower frequencies, 
which at one time were not reproduced very well, 
have now become attractive os lending power and 
tone to the reproduction, but it is also due to the 
demand for increased range in distant reception, for 
which purpose a high selectivity is required, a virtue 
which is most easily attained by reducing or eliminat¬ 
ing the higher frequencies Compensation for this 
latter deficiency can bo obtainod to some extent by 
using tone correcting arrangements in the audio¬ 
frequency stages of tho receiver, hut tho effect of 
these in tho sound reproduction is rather handicapped 
by the poor response of the inoving-coil type of loud¬ 
speaker to the higher audio frequencies 

A solution of tins difficulty is now in view in the 
form of tho picso-eloctrio loud-speaker, an investi¬ 
gation of which has been described in a paper by 
Stuart Ballantine, of tho Boonton Research Cor¬ 
poration, USA, published m the Proceeding* of the 
Institute of Radio Engineers of October 1933 The 
loud-speaker employed in these measurements was 
of the horn typo and was driven by a piexo-eloctneally 
active diaphragm built up of crystals of Rochollo 
salt (sodium potassium tartrate), prepan*! by tile 
Brush Development Company of Cleveland, Ohio 
Tho diaphragm is formed of four pan s of crystal plates, 
the plates of each puir being so cut that thoy move in 
opposite directions under tho influence of an electro¬ 
motive forco The opposite faces of such a pair of 
plates are cemented together, and the combination, 
when clamped along one odge, tends to twist on tho 
application of a potential difference to its foil 
electrodes Four such units are cemented together 
to form a flat square diaphragm, which is clamped 
around its periphery, so that in uso the centre portion 
or junction of tho four units vibrates normally to 
the plane of the assembly, and m synchronism with 
the audio frequency electromotive force applied to 
the metal foil electrodes 

The characteristic of tins typo of loud-speakor, 
that is, the relation of output sound pressure to 
frequency, can lie controlled to some oxtont by the 
electrical circuit m which it is used and also by tho 
resonant froquoncy of the crystal diaphragm, which 


depends upon its dimensions In an example illus¬ 
trated m the above paper, tho sound premure rises 
fairly uniformly with frequency from about 1,000 
cycles per second to tho resonant value at 8,000 
cycles per second Thu characteristic may be partially 
levelled off by suitably connecting it to cm electrical 
circuit, and m a seoond case m which the loud¬ 
speaker was fed through a transformer m senes with 
an inductanoe, the sound output, after increasing 
rapidly between frequencies of 1,000 and 2,000 cycles 
per seoond, remained sensibly uniform for higher 
frequencies up to 10,000 cycles per socond Thu type 
of response immediately suggests the possibilities of 
a combination of a pieno-elootno loud-speakor with 
one of tho moving-coil type, in which the output u 
moderately oonstant for low frequencies but falls 
rapidly above the cut-off frequency. Ballantine 
describes such a combination using a moving-ooil 
loud-Hpeakor which has been designed for uniform 
reproduction up to 3,000 cycles per second, with a 
rapidly fulling response above that frequency The 
combined output is shown to be approximately 
uniform at all frequencies between 60 and 9,000 
cycles per second Suoh dual arrangements have 
the advantage that the response can be limited to 
thut of the low-frequency member of the pair if 
considerations of noise or transmission interference 
make this dosirable 

The piozo-eleotnc loud-speaker also forms the sub¬ 
ject of an article in tho Wireless World of January 6, 
in which the development in Great Britain, by the 
Kothermal Corporation Ltd , is briefly desen bod and 
illustrated In this caso the crystal unit is built up 
nf four laminations, approximately 2} m square, the 
total thickness being f in Three of the comers of 
this assembly are clamped between rubber blocks, 
and tho vibration of the fourth comer is used to 
drive the oone diaphragm. The equivalent capacity 
of tins unit is of the order of 0 03 mfd., and it is 
suitablo for use m conjunction with an ordinary 
moving-ooil output transformer. The ofliciency of the 
unit appears to be very good, particularly in tho 
frequency range 2,000-8,000 cycles per second, 
while in combination with a standard tyj>e of per¬ 
manent moving-coil loud-speaker the quality of 
reproduction is claimed to be superior to that 
hitherto obtained with commercial dual moving-coil 
units 


Larval Crabs from Japan* 


D R HIROAKI A1KAWA has recently supple 
men tod his first paper on the newly-hatched 
crab /ocas of Japan (1929) with one on the inter- 
mediato (later zoeal) stages between the first zoea 
and the megalopa Crab xoeus of all kinds are very 
common in the Japaneso plankton, but fow of them 
have been traced to tho adults, and the author has 
devised a distinctly helpful scheme for placing them 
in groups characterised by doflmte features Recent 
research by othor workers has shown that there are 
several larval characters by means of which the 
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various natural divisions can be recognised, the 
Oxyrhynoha can be divided from the Braohyrhynoha 
and many of tho families and genera can be identified, 
whilst by roaring the individuals several species 
are now known throughout tho whole life-history. 
The Dromiaoea always stand apart and should 
certainly be separated from the Brachyura. 

Tho most important features whioh can be used 
in classification are the number of spines on the 
carapace, the form of the antenna and the number 
and position of the spines on the telson. Dr. Aikawa 
uses the position on the body of the mam chroma to- 
p ho res, but these are no good m long-preserved 
material Besides elaborating the classification of 
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the antennse and telaon, he now adds the establish- I 
merit of a hair formula for the endopodite of the two 
maxilla) and of the seoond maxillipede and of the j 
joints of the latter, which he finds are constant for 
the species through all the zoeal stages. He has 
established nine groups of zoeos based on the form 
of tlie antennse and telaon by the aid of which any 
unknown zoea of any stage may be classified approxi¬ 
mately, but the classification is admittedly not a 
natural one For example, the group Inachizoca is 
typical for the [naohidio, but also oontains Pxlumnua, 
Heteropanope and Gonoplax, whilst the group Grapai - 
zoea, although one type is chiefly oonfinod to the 
grapsoid crabs, oontains another type in whioh are 
included many of the Portunidss, also Thia, Enphta, 
Eyas and Maia , nevertheless, with tho further and 
more exact descriptions of tho individual zoeas, one 
can get a very good idea of their probable position 
in a natural classification and comparing it with 
those the adults of which arc known, many genera 
can already be ldontifiod 

The system of groups here given is to be regarded 
as a kind of key whioh is really helpful and a distinct 
step forward in the elucidation of the difficult 
brachyuran larva) Several zoeos arc described and 
figured, none of which can bo actually referred to 
any known species, but they are classified into these 
groups It is possible, however, from tho characters 
given to place them at least in the families if not m 
the genera to which they belong. 

It n hoped that in tho near future tho author will 
produce a similar grouping for the megalopse, whioh 
is much wanted 


University and Educational Intelligence 

Cambbidqb —Prof Werner Hoisenberg, of the 
University of Leipzig and Magdalen College, Oxford, 
has been appointed Rouse Ball locturer for the year 
1933-34. 

At Queens’ College, Prof James B. Buxton, 
professor of animal pathology in the University, has 
been elected to a professorial fellowship 

London —Tho University is making a grant of 
£100 towards the fund for the purchase of tho 
"Codex Sinaiticus” 

A course of six lectures on cytology will be 
givon at University College, Gower Street, London, 
W C.l, on Wednesdays commencing on February 7, 
at 5 pm by Dr R J Ludford, Dr E, S. Homing 
and Dr K C. Richardson. The lectures are open to 
the public. 

Oxtobd —On Tuesday, January 23, Congregation 
approved an amending Statute for defining more 
exactly the scope of the Hope professorship of 
zoology, by adding (“Entomology") to the designa¬ 
tion of tlie professorship, and to tho mention of 
“zoology” wherever it occurs in the statement of the 
professor’s duties 

At the same meeting of Congregation, the Master 
of Balhol, in moving the preamble of a statute for 
extending and improving the provisions for the study 
of forestry in the University, directed attention to 
the fact that the clauses of the statute, if they were 
deemed unacceptable, were open to revision by 
amendment at a later stage. The same point was 
urged by Dr. N. V. Sidgwiok. Prof. F. A. Lindemann, 
though refraining from opposing the passing of the 
preamble, thought that the statute in its present 


form provided no sufficient guarantee for ensuring 
the permanenoe of grants. Tho preamble was earned 
without a division. 

Prof. W.G Le Groe Clark, professor of anatomy at 
St Thomas's Hospital Medical School, University of 
London, has been appointed Dr. Lee’s professor of 
anatomy 

On Tuesday, January 30, Congregation approved 
the preamble of a statute establishing a statutory 
readership in physical anthropology. The Senior 
Proctor, Mr H, G Hanbury, of Lincoln College, 
explained that tho duties of the post had been volun¬ 
tarily undertaken by the former Lee's professor of 
anatomy , and that tho present measure was oalled 
for m consequence of the recent retirement of Dr 
Arthur Thomson from the professorship 

The honorary degree of M A was conferred on 
Mine Ethel Bellamy in recognition of her work at tho 
University Observatory on the photographio chart 
of the hoavons 


Science News a Century Ago 

The King's Speech, 1834 

February 4, 1834, saw tho opening of Parliament, 
and amongst the items dealt with in the Bpoooh from 
tho Throne (Earl Grey, Prime Minister) was a mention 
of thu Act passed m the previous session abolishing 
slavery under the British flag Legislation dealing 
with the status and power of municipal corporations 
was forecast (but was not passed until 1835) The 
Speech lamented the continued distress amongst the 
proprietors and occupiors of land, and Parbament 
was recommended to givo oarly consideration to such 
a final adjustment of the tithes as may extinguish 
all just causes of complaint On the subject of 
Ireland the Speech contained the following passago 
“But I have soon with feelings of deep regrot and 
just indignation the continuance of attempts to 
exoito the people of that country to demand a repeal 
of tlie legislative union”. 

Porcupuie Men 

During Junuary 1834, a middle-aged man, of very 
athlotio and robust form of body, completely covered 
with a green horny substance in the form of quills, 
not dissimilar to those which are produced on the 
porcupine, presented himself at tho Westminster 
Hospital for exhibition Tho parts whioh had escaped 
the deformity were his face, tlie palms of his hands 
and the soles of his feet, every other part of his 
person was abundantly supplied with this green 
homy su be tan 00 He stated that ho shed his 
horns, or quills, annually, and a fresh crop suc¬ 
ceeded 

A description of tho case appears m the London 
Medical and Surgical Journal of February 6, 1834 
The man was a member of the oelobrated Lambert 
family, m which this remarkable condition, an extra¬ 
ordinarily scarce form of tho skin disease named 
ichthyosis hystnx, was present in at least six genera¬ 
tions. In every case the condition appeared about 
two months after birth and affected the males 
only Tho caso of the first member of the Lambert 
family to bo affected was reported to the Royal 
Society on March 16, 1731, by John Maohin, the 
secretary, and Prof. Gresh (Phxl. Trans , 38 , 299 ; 
1731) at fourteen year* of age, and in 1755 at the 
age of thirty-eight with his son Edward by Baker 
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(ifrid., 49 , 21 ; 1755 ). Edward and his two sons, 
who all presented a similar skin condition, visited 
Germany and France, where they were described 
under the name of "Porcupme Mon” by Blumenbach, 
Autenneth and Tilesius. Other members of the 
family similarly affected were afterwards described 
by Elliotaon in 1831, Pettigrew m 1834 (in the subject 
of this note) and by Piekells in 1851 Further details 
concerning the Lambert family, including a repro¬ 
duction of tho figure published in 1802 by Tilesius, 
will be found in E A Cockayne’s “Inherited 
Anomalies of the Hkin and its Appendages” (1033), 
pp 182-85, from which most of tho abo\ c information 


The Franklin Institute 

At tho beginning of the nineteenth century, 
Philadelphia was tho centre of scientific culture m 
the United States The American Philosophical 
Society hod been founded in 1700, with Franklin 
an its first president, while in 1814 and 1824 
respectively, the Academy of National Sciences of 
Philadelphia, and tho Franklin Institute of Penn¬ 
sylvania were inaugurated. The latter society had its 
birth at a meeting held in tho County Court House on 
February 5,1824, when it was resolved that “it is ex¬ 
pedient to form a Society for the promotion of the use¬ 
ful arts in Philadelphia, by extending a knowledge of 
Mechanic ul Science to its members and others at a 
cheap ruto” It was also resolved to attain this 
objoct by means of lectures, the formation of col¬ 
lections and of a library and tho award of premiums 
for inventions The Institute held its first public 
exhibition in October 1824, its first hall was erect* d . 
in 1826, and the followmg year the Fmnklxn Journal 
was established Two years later this was renamed j 
the Journal of the Franklin Institute, by which title 
it has since been known 

From the first the Journal contained original con 
tnbutions, reprints from other periodicals, reports of 
committees and notices of American inventions 
Tho unnual report of tho Hoard of Managers sub¬ 
mitted in January 1834 was mgnod by Alex Dallas 
Uache At that timo there were 1,669 members, and 
“tho condition of the Institution was one well 
deserving mutual congratulations From a small 
beginning, in an attempt to diffuse useful knowledge, 
to promote practical science and the mechanic arts, 
tho institution hod grown to be respected by her 
members and tlio public” Tho report refers to 
courses of lectures by Prof J K Mitchell on chom- 
istiy, by Prof \V K Jolinson on naturul philosophy 
and by Gouvemeur Emerson, M I), on meteorology 
Thanks were expressed to these lecturers and also 
"to J Millington, Esq , late Professor of Natural 
Philosophy in the Royal Institution of London who 
is engaged on a most able sorioe of lectures on 
astronomy”. Tho society at that time was investi¬ 
gating the principles of water wheels, inquiring into 
the causes of the numerous explosion of boilers in 
American steam boats, and the Journal for 1833 and 
1834 contauis reports of various individuals into tho 
system of weights and measures of the United States, 
England and France Its important work in this 
direction was recognised by the Pennsylvanian 
Government, and on the instructions of the Houso 
of Representatives the socretary of tho Common¬ 
wealth had forwarded to tho Institute a draft of a 
bill relating to weights and measures for its con¬ 
sideration , 


Societies and Academies 

London 

Royal Society, January 25 A. Zoond and J Eyre. 
Studies m reptilian colour response. (1) The bionomics 
and physiology of the pigmentary activity of the 
chameleon In strong diffuse daylight chameleons 
become dark on a black background and palo on 
a white one Blind animals darkon in the light. 
This response depends upon the integrity of spinal 
roflox arcs The time relations of these responses 
have been determined. The threshold for tho retinal 
photorooeptors is lower than for the dermal ones In 
weak light the white background response is reversed, 
tho animals booommg dark Low temperatures above 
0° C have no effect upon the normal response of 
chameleons to darkness A theory of nervous co¬ 
ordination is developed It is suggested that the 
‘daily rhythm' of oolour changes may be interpreted 
in terms of the white background response in strong 
and weak light, without reference to temperature. 
A Wolsky and J S Huxley Tho trtruoturo and 
dovolopment of normal and mutant eyes in Qam- 
marus chevrtun Tho eyes of ‘eye colour mutants’ 
(‘rod’, ‘no-whito’, etc ) differ from normals only m 
pigmentation and not m structure Tho eyes of eye- 
structure’ mutants (‘albino’, ‘colourless’) aro markodly 
deficient as compared with normal For tho develop¬ 
ment of normal eyes, the results of Sohatz (1929) are 
confirmed Tile differentiation and growth of tho optic 
tract (not previously studied in Oammanis) is centri¬ 
fugal m timo the medulla oxtoma and lamina 
ganglionariM are at first small, but eventually con¬ 
stitute a large and distinct protuberanoe In the eye- 
structure mutants the adult optic tract is comparable 
with the early embryomo stage of normals The struc¬ 
ture of albino and colourless eyes can bo formally 
explained in terms of (a) a rato-gene causing a delay in 
differentiation of the organs (optio tract and eyo- 
mass) derived from tho primary optio disc , (6) 

a graded distribution of the inhibitory effect caused 
by this delay , and (c) possibly, the consequent 
absence of a formative stimulus normally oxertod by 
the optic tract upon the differentiation of the eye 
propei. J. Needham, C H Waddinoton, and 
Dobothy M. Needham Physioo-ohomioal experi¬ 
ments on tho amphibian organiser The induction of 
a secondary embryonic axis m amphibian gastrul® 
can be accomplished by tho implantation of (o) coil- 
free extracts of the neurula, (6) other and petrol- 
ether extracts of the neurula, (c) adult amphibian 
tissuos, (d) etlier extracts of adult amphibian viscera 
A distinction is made between two factors in induc¬ 
tion , tho production of an embryomo axis as suoh, 
which is called evocation ; and the determination of 
the regional, for example, antoro posterior, character 
of that axis, whiLh is callod individuation The 
evocator is probably a definite chemical substanoe 
soluble in ether and petrol-ether. 

Pahis 

Academy of Sciences, December 18 l (C7J? , 197, 1545- 
1705) Louis Cabtan The displacement m an 
cloctrostatio field of magneto-clectronic spirals. N, 
Thon : The direct determination of the number of 
active centres on a crystalline metallic cathode. E 
Guillbbmet - The electrolysis of oupno chloride in 
methyl alcohol solution. Tho primary reaction appears 
to be production of cuprous chloride and ohlonno. 
R dk Malle Mann and H. Coubtillot . Elliptical 
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reflection at normal moidenoe on a transparent 
anisotropio body. The superficial double refraction 
of Ioeland spar. Antoine Goldbt : The thermal 
variation of the magnetic double refraction of nitro¬ 
benzene, benzene and carbon disulphide. The 
experimental results are given as curves, and are 
compared with those predicted by the theories of 
Langevin and of R. de Mallemann. TsaI Belling , 
The magnetio double refraction of gaseous oxygen. 
Experiments earned out with a field of 45,000 gauss 
show that compressed oxygen under the action of 
the magnetio field dearly acquires a negative double 
refraction proportional to the pressure. J J 
Tutt.t.a t • Study of the fatty esters of oelluloee by 
means of the X-rays The reticular distances arc a 
linear function of the number of carbon atoms in 
the cstenfying acid Hubert Gabrigur • The 
activity of matenals exposed to the natural electric 
field G Gamow and S. Rojthnblum : The effective 
diameters of the radioactive nuclei F Joliot An 
experimental proof of the annihilation of positive 
electrons The experiments show that when positive 
olootrons are absorbed by matter, there is observed 
an emission of photons of energy about 0 5 X 10* ev. 
Hence it is concluded that the prooess of annihilation 
of positive electrons imagined by Dirac is confirmed 
by those experiments Francis Perrin • The 
possibility of the emission of neutral particles of 
intrinsic mass zero in radioactivity W M. 
Elsasser And K Gugurnheimer The anomalies 
in the proportion of the elements and on the origin 
of the radioactive bodies Jean Thibaud The 
annihilation of positrons in contact with matter and 
the resulting radiation Paul Mondaht Monval and 
Mllk Helens Schleokl . The partially miscible 
pair aniline-water Study of the inversion of density 
of tho two layers • below 77* C the aniline layer is 
the lower, but above this temperature it is the layer 
rich in aniline which is uppermost RenE PAris . 
Tho ternary magnonium-7inc-calcium alloys Pierre 
Brun Tho voliuno variations of mixtures of water, 
ethyl alcohol, ether Additional evidenoo is given 
in support of the view previously put forward by 
tho author that tho idea of continuity could be 
extended to tho oaao of tho miscibility of liquids 
V Auger . The existence of pyro- and meta-arnenio 
acids Contrary to the views of Rosenheim and 
Antolman, the author holds that ortho-, pyro- and 
meta-arsomo acids havo so far not been obtained 
AndrA Morettb . The action of vanadium tetra¬ 
chloride upon some anhydrous chlorides Henri 
Moureu and Paul Rocqubt . The product resulting 
from the action of ammonia on phosphorus penta- 
chlonde The products of the reaction wore 
ammonium chloride, separated by extraction with 
liquid ammonia, and phosphorus diimidoamide, 
P(NH),NH, This gives phospham, PNgH, on 
prolonged hoating in a vacuum at 350° O Gibe 
Basic sulphate of nickel. L Piaux The Raman 
spectra of somo oyclanones Mllk Daemon : The 
isomerisation of tho methyl and ethyl ethers of 
phenylglycide. G Lejbunb ■ Some tartromanganic 
salts R. Paul : 3-Oxyvaleraldehydo Wiemann : 
The duality of Charon’s diprupenylglyool Prepara¬ 
tion of one of the constituents in the crystallised 
state. R. Cobnubbbt and M. de Demo . The possible 
existence of three aa'-dibenzyloyolohexanonee. 
Antoine Willemart . Isomeric transformations of 
the hydrocarbons C«H M , isomers of the 1: 3.1'. 3'- 
totraphenyl-1 • I'-rubenes. Description of a new 
isomer. Splitting up by oxidation. Charles 


PrAvost The halogen-silver complexes of the carbo¬ 
xylic acids. C. Aramboubo : The pre-Tertiary 
formations of the western border of Lake Rodolphe 
(Eastern Africa) Mlle. D. Le Maitrb . The age 
of the Chaudofonds (Mame-et-Loire) limestone G 
Borgniez The possibility of tho existence of periods 
with a doeort climate m the oontral region of the 
Belgian Congo. Maurice Blumentual The autooh- 
tony of the Penibetio in the province of Cadix 
(Andalusia) Roukrt Laffittr The oontmental 
formations of the Tertiary of Aurte (Algeria) A 
Vinogradov The olemontoiy ohomieal composition 
of living organisms and the penodio system of the 
chemical elements Discussion of the relation between 
the quantity of atoms of a chemical element found 
m living material and the atomio number of this 
element. A. Ghuvkl and W Bksnabd • Researches 
on the nature of the sea floor of the western coast of 
Morocco betwoen Capo Cantin and Capo Ghir. 
Henry Hubert The aerial currents in Coohm 
China C E Brazier and EblA The temperature 
of the air in the neighbourhood of the soil The 
ordinary method of taking ground temperature is 
shown to be defective ■ details of an improved 
mothod are given. P. Idrao The influence of the 
Mistral and of the oast wind on the temperature of 
the submarine layers on the Cdte d’Azur. R. 
Guizonnier . Phase of the semi-diurnal component 
of the gradient of electric potential G Gbenet : 
The electrical conductivity of the air at Mont-Dore 
in August 1933 The mean electrical conductivity 
observed was about double that usually observed 
elsewhere The altitudo is insufficient to explain this 
result and the most probable cause would appear 
to bo the hot springs near by and tho enclosed form 
of the valley G DauzAre The spots most fre¬ 
quently struok by lightning in the Department of 
Avoyron Pierre Chouard : The intervention of 
the epidermis in the formation of small bulbs on 
the green leaves of the Liliaceoe H Colin and E 
GuAouhn . The floridoside m the Florida®. Florido- 
side, containing a molooule of glycerol and one of 
ot-galaotose, previously isolated from Hhodymenia 
palmata, is now proved to be present in a large number 
of Alg®. Mke Hurel-Py : The possibility of de¬ 
hydrating the vaouolos of tho pollen of Ntcotxana 
Alata. E and H Biancani and A Doonon The 
intervention of thermal phenomena m the biologioal 
action of ultra-sounds. E. Ledkbrr • The carotenoids 
of a red yeast, Torula rubra Four substanoes are 
present in this colouring matter, two of which have 
boon isolated ; one is ^-carotene, the other a new 
pigment, torulono E Flburknt Tho genetics of 
wheat and the prooess of bread-making M Lbmgione 
and R. Dbsvhaux The influence of the origin of 
the microbial strains on the balance of mtrogon 
capable of determination by Kjeldahl’s method m 
aorobic cultures. Ch Hbu&ka . Vaccination agamst 
the rouget of pigs with the non-attenuated bacillus. 
G. Ramon and Mlle B. Ebbeb : The presence of 
the diphtheric antitoxin, of natural origin, in the 
monkey Max Aron : The presenoe, in Hie urine of 
subjects with malignant tumour, of a principle 
capable of acting on the suprarenal oortex. 

, Melbourne 

Royal Society of Victoria, October 12. Gerald F. 
Hill : Australian hetmtennes (Isoptora), with de¬ 
scriptions of new species and hitherto undesoribed 
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oaatea This paper contains descriptions of the winged 
adults of HamUermet neogermanus, Hill, and H 
mendtonahs , Froggatt, which wore previously known 
from sterile castes only, and of eight new species 
W J Harris and 1) K Thomas . Geological 
structure of the Lower Ordovician rocks of eastern 
Talbot, Victoria The paper deals with the eastern 
half of the county of Talbot m central Victoria, 
extending from Castlemaine and Maldon in the north 
to Kynoton and Dayloeford in the south The physio¬ 
graphy of tho area is discussed, particularly as modi¬ 
fied by the lava flows usually referred to as the 
Newer Basalt A large number of new graptolite 
localities ore recorded and the graptolite zones of the 
Lower Ordovician rocks have been mapped over 
about 1,000 square miles The main structural linos 
in tho area trend a little to tho west of north and an 
anticlinonum extending from Maldon to Dean occurs 
in tho west with its eastern limb truncated by tho 
Muckleford fault Fast of this is tho Guildford- 
Bullarto synolinorium, and the Chewton-Lyonville 
anticlinonum, and. after a smaller intervening 
synclinonum, tho Taradale-Launston anticlinonum 
The relation of gold occurrences to geological structure 
is briefly discussed 


Forthcoming Events 

[MttUngt marked with an asterisk an open to die public ] 

Monday, February 5 

Univkrhity College, London, at 5 30 —L W G. 
Malcolm "Africa, Past and Present” * 

Society or Enoinkkbs, at «—(in the rooms of the 
Geological Society, Burlington House, Piocadilly, W 1) 
Inaugural mooting A M A Struben Presidential 
Address 

Royal Geographical Society, at 8 30 —Lieut -Col. 
E R L Peake “The Rhodoeia—Congo Boundary” 

Wednesday, February 7 

East London College, at 5 30—Prof V K Fritsch 
•‘Certain Aspocts of Algal Biology” (Four succeeding 
lectures).* 

Royal Society or Arts, at 8—Robert R Hyde "The 
Human Element in Industry” 

Fnday, February 9 

University College, London, at 5 30 —Prof Herbert 
Froundlich “Some Aspects of Colloid Science” (sue- 
oeeding lectures on February 10, 23, March 9 And 16) 

Royal Astronomical Society, at 5--Annual Genoral 
Meeting Prof F J M Stratton "International Co¬ 
operation in Astronomy—a Chapter in Astronomical 
History” (Presidential Address) 

Roy al Institution, at 9 —Sir J J Thomson “Re- 
mnuscenoos of PhyHics and Physicists” 


Official Publications Received 

Great Britain a 


Britah industrial Fair, 1*34, Olympia sod Wttte City, London, 
February 12th to Much 2nd Organised by the Department of Over¬ 
sea* Trade Special Overseas Advmnoe edition Pp ivi + 544 + 
Ada xll+Ads 184 (London Department of Overseas Trade ) li 
Proceedings of the Royal Society of Hdlnburgh Vul 53. Part 4. 
No 23 The Mathematical Representation of the Energy Levels it 
“- J — “—‘-' ”-Tan Band sm an 


Srlentlfto Papers of the Institute of Phyaleal and Chemical Besesreh 
Nos 466-477 On the Sorption of Hydrogen by Reduced Nickel, 1 - 
Determination of the quantities of Hydrogen adsorbed by and diffused 
In Pure and Spoiled Reduced Nickel, and Determination of the Iso¬ 
thermal Adsorption Lines and tho Heat of Adsorption, by Shnn- 
Ichlro DJlma, Studies on Dietary Requirements for Lactation, 1 
Failure of Lactation on an apparently complete Synthetic Diet, by 
Ware Nakahara and Fumito Innksl. Growth of Transplanted Tumors 
In Albino Rats maintained on a Diet with Protein Hydrolysates as 
lubftltute tor Protein, by Umetaro SuinU, Warn Na k a h ara, Nabetaro 
Haahimoto and Ryosuke Ikeda, The Influenoa of Aloohol on the 
Growth of Transplanted Tnmors In Rata, by Time taro Bnxnkl, Waro 
Nakahara, Nabetaro Hashlmoto and Kyoeuko Ikeda, The tkmstlto- 
tton of Reaorelne and Aoetylaeetone viewed horn the Raman Effect, 
by Taro ITayashl, Studios on Thermo lumineeoenoo Spectra of 
Fluorites, Part 2 Division of the Bands In Thsmo-hnnlnosoeiioe 
Spectrum of Fluorite Into Two Oroups, by RUchl Iwase, On the 
Sorption of Hydrogen by Rediioed Nlokel, 2 Adsorption of Hydrogen 
by Reduced Nickel at Low Tempenturos, by Shun-lehlro Iljlma; 
Doer die Konstltutlon dor OlDoasIdo, Mlttellung 7 Das Oluootld von 
bu offlnnalu, von Bhtgehlro Abe und Mnnlo Kotake, On 
1» Free Energy of Liquids and Liquid Mixtures, by Yone*6 

__ Resistance of Impact on Water Surfkoe, Part 4 Circular 

Plane, by Hhnmpel Wstanabe Pp 285-307+vl-i-l-175+18 plates 
1 25 yen No 478 La llkvs faso de portUndcemento je praktlka 

nilksproporelo Do Tntomu Hands ksj RyOtA Sydsl Pp 137-152 

20 sen (Tokyo Iwanaml Sltoton) 

Report Of the Aeronautical Research Institute, Tflkyfl Imperial 
University No 08 On the Tranmnlsslblllty of tho Visible Light 
through s Cloud of Particles, Part 3 Scattering of Light from hr- 
ticlos By Dalxu Nuklysma Pp 81-100 30 sen No M Invostlga- 
*■— “n tlK! Origin of the Sounds omitted by Revolving Airscrews, 
saurement of Pressure-Variations In the Neighbourhood of the 
w Blade By JQIchl Obata, Sskse MorlU and Yahel Yoafda 
—1-114 15 son (Tflkyfl Koaelkal Publishing House ) 

MiSmolres de MusAe Royal d""- '- - 

“ " " ihle de to l___...,__ 

" ' r Maximo GUbort Pp 2L5 + 11 pi_ 

— A variation dans la composition do la 

__Ju l'OUvo et du Pare des Chsrbonnsgra do 

Mark-moot Basooup Par A Rousseau l*p 30 + 2 (dates. Mdmolro 
*’ Le genre alveolites Isunarck dans lo dAvunlon movon it 

__ - ... -- Psr M Lceumpte Pp 60+4 plates 


Pp 101-114 
M3mi ‘— J 
No 53 


Monographle ds la Panne malt 
do Bruxelles Psr Dr Maxima 
No 54 Etude de la vsriaUoi 

't^Baaoo ' ' - ' 

_ — Le goo 

tupdricure do I’J 


_ _ntlBquee du Voyage auL___ 

landalaes de LL AA HR lo Prince ot IkPrincrase IsSonold de Bolglqus 
Publkli par V Van Straeleu Vol 2, Fasrlrule 13 I Slpuneiiliaen. 
von J IT A ten Brooke , U Braehlopodes, par R Leloup. Ul 
Amphlneures, par E Leloup Pp 33+2 (dates Vol. 4, Fascicule 13 
Holothuriee, par H Engel Pp 42+1 plate Vid 3, Fascicule 14 
Crustacda ddoapodes d’sau douce Par Jean Roux Pp IS Vol 5, 
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Co-ordination of State Scientific Services 

I N his recent presidential address to the Royal 
Society, Sir Frederick Gowland Hopkins 
referred at some length to the Medical Research 
Council and its relations to the Agricultural 
Research Council and the Advisory Council of 
the Department of Scientific and Industrial 
Research Stressing the relations which have 
from their inception existed between the three 
councils and the Royal Society, Sir Frederick 
suggested that their creation and the definition 
of their respective duties and relations had brought 
into being a great national research organisation, 
to be viewed as a whole and fully worthy of the 
eonfidenoe of the Society and of Great Britain 
Although even to-day it is not fully understood 
by statesmen that endowment of research is 
among the most profitable of national invest¬ 
ments, scientific men are now in real oontrol of 
scientific policy m Britain even when it deals with 
enterprises endowed by the State 
This reference to the relations which exist 
between various research councils and research 
associations deriving part, at least, of their endow¬ 
ment from the State, is welcome in view of certain 
charges which have recently been brought against 
them, arising out of the oonduct of investigations 
which are of general interest not only to industry 
or to social institutions but also to the defence 
forces of the realm. Two of the most characteristic 
features of modem scientific development are, 
indeed, on one hand the extent to which co¬ 
operation between different classes of scientific) 
workers—medical men, physicists, biologists, 
chemists, engineers and others—is again and 
again required for the solution of a scientific or 
industrial problem, and on the other, the extent 
to which discoveries or advances m one field or 
industry find direct and ready application in 
many other quite unrelated sciences or industries. 

It is accordingly obvious that the Pnvy Council, 
under the regia of which the work of the Medical 
Research Council, the Agricultural Research 
Council and the Department of Scientific and 
Industrial Research is conducted and secured 
from the dangers of political vagaries and the 
inhibitions of departmental interference, should 
take measures to avoid overlapping of effort and 
the duplication of any expenditure of national 
revenue. Careful provision has been made to 
secure adequate oontact# within the triad of 
councils A.nexus of responsibilities has been 
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established The three secretaries, fur example, 
are under obligation to meet together on specific 
occasions for a general discussion of policy , one 
member at least of the Medical Council must 
always be on the Agricultural Council, and there 
are other means of securing co-operation In 
spite of the diversity of researches and enterprises 
associated with each of these councils, effective 
co-ordination has been possible to a remarkable 
extent The dissolution by the Committee of 
the Privy Council in 1929 of the three co¬ 
ordinating research boards for chemistry, physics 
and engineering, which were originally established 
in 1920, is in itself evidence of the success with 
which research is being co-ordinated 

The realisation of the many-sided interests 
and applications of particular pieces of scientific 
research undoubtedly led to the adoption of the 
policy of appointing special ad hoc committees 
from time to time for the consideration of practical 
problems Such committees are sometimes depart¬ 
mental committees, but the particular department 
which initiates or bears the responsibility for their 
work may afford little or no indication of the 
extent of the interest or application of that work, 
which might in fact have been equally initiated 
by several other departments or research organisa¬ 
tions 

The specific charge has recently been made in 
“Patriotism Ltd ”, a publication of the Union of 
Democratic Control, that tho Department of 
Scientific and Industrial Research has expended 
a largo sum of money on fundamental war research 
work and on the reorganisation of the research 
work of the fighting services, and also that the 
Medical Research Council is similarly financing 
scientific preparations for war A careful scrutiny 
of the published reports shows that in actual fact 
the whole of the expembture of the Department of 
Scientific and Industrial Research has been in 
research work the results of which have been and 
arc available for industry It is similarly true that 
the Medical Research Council has not since the 
War period undertaken or financed any researches 
for purely warlike purposes such as, for example, 
investigation of tho effects of chemioal warfare 

In view of what has already been said about 
the general interest of the results of many scientific 
investigations, it would be highly unlikely that 
the results of some of the investigations undertaken 
from purely industrial or medical motives would 
not have a great interest Iot some of the fighting 
services. Squally, in view of the oare which any 


sound administration must take to secure that 
neither Civil votes nor the Defenoo votes are used 
to pay for tho same work to be done twioe over, 
it would be surprising to find that no work had 
been undertaken by the Department of Soientifio 
and Industrial Research or the Medical Research 
Council at the request of one of the defenoe 
services 

As a matter of fact, the evidence even of the 
examples cited m justification of its charges by 
the publication to which we refer indicates that 
tho converse may oqually be true Reference is 
made, for example, to problems of visual research, 
on which the Medical Research Council have 
published a report on “Colour Vision Require¬ 
ments in tho Royal Navy” The results of these 
investigations, though of special application to 
service conditions, have also great interest for the 
merchant marine, the railways, and in relation to 
road traffic and to some industrial operations 

This matter of visual research illustrates a 
further possibility which criticism has to weigh 
The Medical Research Council has on occasion 
availed itself of favourable opportunities afforded 
by conditions in the defence services for the 
investigation of problems of interest to the 
Council This applies particularly in regard to 
investigations on the value of psychological tests 
for tho selection of personnel for particular forms 
of skilled work Such investigations arc, of course, 
initiated directly for the assistance of industry 
The investigations on special aptitudes required 
in nlle shooting were not undertaken at the instance 
of the military authorities but of the academic 
psychologist who did the work, and who saw in 
rifle shooting an operation combining manual, 
visual and psychological factors which was par¬ 
ticularly suited to his study, and naturally found 
soldiers the most eonvenient source of material 

Equally it is unfair to charge the Medical 
Research Council with financing war research when 
it borrowed special apparatus and trained per¬ 
sonnel from the Chemical Defenoe Research 
Department for the investigation of the dust 
clouds that are associated with particular in¬ 
dustrial processes and that are likely to be 
injurious to the workers Similarly, the Council 
has drawn on the special knowledge of acoustical 
problems acquired by the Services m relation tq 
anti-aircraft defenoe to assist its work on tVlfe 
physiology of hearing, which is primarily aimed at 
the alleviation of deafness. 

It is impossible to assess fairly the work of the 
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Medical Research Council in such matters if 
constant regard is not paid to the obvious fact that 
there are few branches of medical research in 
which new knowledge will not advance military 
as well as civilian science “Patriotism Ltd ” also 
refers to investigations earned out under thu 
Industrial Health Research Board on the value 
of psychological tests for accident proneness, m 
which tests were mode on a group of air pilots, 
naval artificers and dockyard apprentices as well 
as omnibus drivers The results of some of these 
tests have already been published in a report 
by E Farmer, E G Chambers and K J Kirk, 
on “Tests for Accident Proneness”, and they have 
already been utilised by the National Institute 
of Industrial Psychology as a basis for a senes of 
practical tests which can bo utilised alike for thu 
selection of the best drivers from among a number 
of applicants, selection of the men most suitable 
for training as motor dnvera, for discovenng what 
is lacking in dnvors of poor ability in order to 
remedy their deficiencies if possible, or for advising 
those who intend to learn to drive what degree 
of ability they are likely to develop The value 
ot such practical tests as a means of reducing 
road accidents is obvious, and the studies ujwn 
which they are liased are a direct contribution 
to the welfare of the community, which justifies 
the use of any available material for its acquisition 
The criticism which has been levelled at the 
Medical Research Council and the Department of 
Scientific and Industrial Research arises funda¬ 
mentally from that failure to grasp the passing of 
the essential distinction between combatant and 
non-combatant which holds up progress in dis¬ 
armament If the fundamental lesson of the War 
years 1014-1018, that under modern conditions 
war has become industrialised and now involves 
whole populations and not merely armies, navies 
or air forces, were widely appreciated, disarma¬ 
ment itself would receive a firmer backing and 
such criticism as that we have been discussing 
would never be advanced 

There is, however, one point of significance on 
which the chapter m “Patriotism Ltd ” does well to 
focuB attention It would be indefensible if results 
of civil research held Available for use by industry 
were not also made available for the defence 
services It would be equally indefensible if work 
undertaken at the instigation of the fighting 
servioes, but not specially paid for by contributions 
from their vote, were not published and made 
available for use m industry. 


There does not appear to be any reason to sup¬ 
pose that publication enoountere any opposition, 
so far as the researches undertaken undor any of 
the co-ordinating ad hoc committees and the like 
are concerned The Department of Scientific and 
Industrial Research, however, has initiated a num¬ 
ber of co-operative research associations which 
are financed partly by the Department and partly 
by the industries concerned These associa¬ 
tions, being on a voluntary hasiB, are by no means 
completely representative of the industries they 
serve, and a good deal of jealousy is encountered 
from time to time on the part of firms which are 
members of such associations as to the results of 
their investigations being available for non- 
members Direct opposition of industrial firms 
to a policy of publication can in fact place the 
Department in a delicate situation, and smoe the 
work of a number of the associations has a direct 
bearing on problems confronting the defence 
forces, it can easily happen that industry itself 
may be responsible for withholding complete 
publication of the results of such investigations 
Under modern conditions, therefore, it ih 
essential that the research activities which are 
partly or wholly endowed by the State should bo 
planned and co-ordinated in relation to the needs 
ot the State as an organic whole and not on 
sectional lines Any attempt to discriminate too 
rigidly between the needs of a particular depart¬ 
ment of State and industry is likely to involve us 
in aeute difficulties if duplication of effort is not 
to result This is, of course, not to deny the 
essential principle that, for example, such depart¬ 
ments of State as the Medical Research Council 
or the Dejiartment of Scientific and Industrial 
Research, should not direstly support reBearohes 
which are primarily of interest to the fighting 
services and the expense of which should be 
borne by their own vote 
Sir Frederick Gowland Hopkins has pointed out 
that scientific men are now m real control of scien¬ 
tific policy in Groat Britain, even when it deals with 
enterprises endowed by the State Accordingly, 
much undoubtedly does depend upon the sincerity 
and loyalty with which scientific workers discharge 
their trust Except with their oonmvanoo and 
responsibility, funds allocated for civil purposes 
cannot bo used for the endowment of researches 
for the benefit of the fighting services which 
should properly be a charge on votes for the 
lattor purpose On their integrity the community 
must rely for ensuring that the civil vote is used 
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entirely for civil purposes, whether or not defenoe 
purposes are served at the same time 

It has to be remembered that scientific workers 
in Government service can only enter a protest 
against policy by leaving the service A State 
department could not tolerate criticism or opposi¬ 
tion from its own servants, and the responsibility 
for determining what constitutes honourable 
conduct in regard to specific duties lies with the 
profession as a whole Accordingly, a healthy posi¬ 
tion and loyalty to the highest idealg are ensured 
as much by a widespread public spirit on the part 
of scientific workers generally as by the conscien¬ 
tiousness of individual workers The existenoe 
of such a publio spirit would not only afford full 
professional support to those members in actual 
Government service in the unlikely event of need, 
but also would induce scientific workers to take 
an active part in educating public opinion as to 
the true functions of research in the modem State 


Obtrusive Legislation 
HOSE who have reason to know that in¬ 
fertility has an economic value, and that 
deliberate family hinitation has been a factor of 
some importance contributing to their own social 
elevation, and wish to share with others the 
information anil the practices which have been 
helpful to themselves, who hold the view that sex 
is not to bo justified solely because of its relation 
to reproduction, and who think that parentage 
should be deliberate and voluntary and not casual 
and accidental, must necessarily wish to examine 
with the utmost care any proposed legislative 
measure which deals with the subject of con¬ 
traception 

At the present time, a Bill, presented by the 
Lord Dawson of Penn, and entitled "An Act to 
Restrict the Sale, Duplay and Advertisement of 
Contraceptives”, is before the House of Lords and 
comes up for its second reading almost imme¬ 
diately A superficial examination of this Bill 
would yield the conclusion that no serious objection 
could be taken to its terms Its purpose is to 
make it illegal (1) to sell or offer for sale in any 
street or publio place, or by means of an automatic 
machine so placed that it can be used by persons 
in any street or public place, any contraceptive , 
(S) to go to the premises of any person and there 
sell or offer for sale any contraceptive, unless the 
sale or offer is made in pursuance of a previous 
request of that person, or the premises are used 


by a dealer in contraceptives who buys to sell 
again , (3) to display in or outside any shop so as 
to be visible to persons outside the shop any 
contraceptive, or any picture or written description 
of any contraceptive; (4) to send or deliver, or 
cause to be sent or delivered, to any unmarried 
person who has not attained the age of eighteen 
yearn any circular or other document containing 
information of any kind whatsoever relating to 
any contraceptive 

From the fact that the Bill is sponsored by Lord 
Dawson, who has long been an advocate of birth 
control, and several years ago, at the Church 
Congress at Birmingham, stated pubholy that he 
was m favour of oontraoeption, it may be assumed 
that the Bill is intended only to shield inex¬ 
perienced youth from the stimulus of the porno¬ 
graphic , it certainly would make it impossible 
for such to indulge in sexual intimacy completely 
freed from its more grievous repercussions To 
nd the streets of touts and hawkers, and to foroe 
a certain kind of Bhop to adopt a different form 
of window-dressing is a truly commondable 
ambition, and if the sole effect of the Bill could 
he that those people who should use contraceptives 
would, in the future, obtain them easily from 
reliable and responsible sources, no one could cavil 
at it No one would, if it were the case that birth 
control dimes were an integral part of the municipal 
and State medical services, as they might be. 
But, can one be sure that the difficulties this Bill 
creates in the matter of obtaining contraceptives 
will really affect the incidence of promiseuity ? 
May it not be that its mam effect will be an increase 
m illegitimacy and in venereal disease 1 

The obtrusivo display of contraceptives may be 
objectionable, but from the point of view of the 
State it is nothing like so wicked as bringing un¬ 
wanted children into the world It may be 
assumed that in the immediate future, at any 
rate, the Bill, beooming law, would certainly tend 
to reduce the purchase of, and therefore the 
use of, contraceptives, not only by unmarried 
youths but also by those who, m the interests of 
themselves and of society, should use them for 
the limitation of their own families. The very 
ugliness and the vulgarity of the shop window can 
possess an educational value, revealing to the 
ignorant necessitous the fact that contraceptives 
exist In the opinion of many, this Bill, in the 
light of modem scientific thought upon the subject 
of birth control, must appear to be somewhat 
reactionary and deplorable; it interferes with the 
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liberty of the individual, it hit* others besides 
those at whom it is aimed, and it must interfere 
with the demooratiaation of contraception—one of 
the moat socially valuable of all biological inven¬ 
tions. The further history of this Bill will show 
whether or not there is in the present Parliament 
anyone who can claim the privilege of wearing the 
mantle of Brad laugh 

Position of British Broadcasting 

The B.B.C. Year-Book, 1934. Pp 480 (London: 

British Broadcasting Company, 1934.) 2 a 
HERE is much of interest in this year-book 
We learn that for every fee of 10s. paid by 
a listener for his licence the Government takes 
6s fid and the BBC gets 4s 7 d By issuing 
publications helping broadcasting, the BBC 
manages to increase this sum to 5s lOrf per 
lioenoe. A considerable amount of the energy of 
the management, therefore, must be spent m 
helping forward their publishing business It 
seems a pity that the BBC. has no oapital re¬ 
sources and that all capital expenditure must be 
provided out of income Considering its national 
importance, it is not good policy that it should bo 
cramped m this way 

It would be interesting to know the reason why 
Hertfordshire is the county of England whioh has 
the greatest number (20) of licences for every 100 
inhabitants. It is easier to Bee why Oxfordshire, 
Cambridgeshire and Surrey oome second with 17. 
On p. 89 we are told that some 4,000 schools take 
broadcasting lessons, 80 per cent being elementary 
Obsolescence of sets, reorganisation and transfer 
of teachers are given as causes why Borne of these 
lessons have been discontinued. There can be 
little doubt that the difficulty experienced in 
obtaining a trustworthy standard set for reoeption 
has greatly hindered progress. We are glad that 
the Council of the B.B C and the Department of 
Scientific and Industrial Research have prepared 
a list of sets on the market suitable for school use. 
Negotiations are also being made with the Radio 
Manufacturers’ Association regarding the develop¬ 
ment of a hire servioe and maintenance system. 
We are sure that if these facilities were available 
more schools would employ the new medium. 

Puts of the technical section of the year-book 
are of special interest to the electrician. There 
is an excellent ohapter on the calculation and 
measurement of field strength. Not only are the 
best practical formula given but their limitations 


are also pointed out. The usual formula postulate 
that the electrioal conductivity of the earth is 
homogeneous throughout its mass. They also 
| neglect the existence of hills and buildings. The 
proper corrections to be applied to the formula 
can only be learnt by expenenoe. The would-be 
calculator need not, therefore, be disappointed if 
the measured values differ very appreciably from 
those calculated 

We were disappointed to find that little reference 
is made to the scientific and engineering research 
work being earned out by the BBC The soienoe 
of broadcasting is an outcome of applied physics, 
and judging by the rapid progress made in similar 
applications where research laboratories are con¬ 
sidered necessities, scientific workers would like 
assurance on this point. The BBC must know, 
os well as the manufacturer, the more urgent 
problems that have to bo solved, and it has many 
facilities for experimenting which are not available 
to the industry Continuous scientific and mathe¬ 
matical research ib neoessary if the BBC 
stations are always to be in the front rank In 
the next edition we should like to see the names of 
the engineers and scientific investigators employed 
by the BBC. and an account of the researches 
they have made and the progress achieved during 
the year 

The Institution of Electnoal Engineers has 
formed a committee to oombat electrical inter¬ 
ference with broadcast reoeption. It is oompoeod 
of representatives of all the many interests con¬ 
cerned, including the BBC and the Post Office 
engineers. Various subcommittees have been 
formed to examine the problem and soe how it 
can be remedied The disturbances that arise 
due to various classes of interferenoe-oausing 
apparatus are specially considered 

We were glad to read about the short-wave 
work earned out last year both on the trans¬ 
mitting and on the reoeivmg side. Particular 
attention was paid to the relative effectiveness of 
the many forms of aerial which are available at 
present The closing down of 0 XX and 6 GB 
when the new Droitwich station is completed will 
provide accommodation and space suitable for 
research work. Experimental work has been 
oarried out at the receiving post at Tatsfield in 
Surrey. A new receiver suitable for relaying pro¬ 
grammes from distant short-wave stations has 
*been developed. 

Problems on aoouitios were continuously studied 
during the past year- Every new building that 
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has to be adapted for studio purposes gives rise 
to new problems which can only l>o Bolved by 
research One of the problems is how beet to in¬ 
sulate a studio from the sound waves coming from 
the other studios and from street and other noises 

We arc glad to read that the B B C is affording 
help to further the progress of the art of television 
For some years past experimental work has been 
going on with 30-line television transmitted by 
the ordinary transmitters used by the BBC A 
new line of research—television of the high 
definition type—is now being undertaken This 
type cannot lie transmitted on the ordmary wave¬ 
lengths owing to the width of the side-l»and which 
is necessary Those experiments are lieing con¬ 
ducted on ultra-short wave-lengtlis by moans of 
a special transmitter erected on the roof of Broad¬ 
casting House This transmitter is capable of 
transmitting side-bands of COO ke /s (about 000 
metres) on either side of the carrier wave No 10 
Portland Place has now been prepared as a large 
television studio, with a suitable sound accom¬ 
paniment A stage is provided for the actors and 
an auditorium for the visitors Everything is 
ready for television programmes to bo transmitted 
from this studio 

The breakdown record for all the BBC stations 
is quite satisfactory The breakdown time consists 
largely of the time necessary to replace valves m 
those cases where it is not possible to switch m 
a spore valve without closing down The whole 
breakdown time in 1933 is equivalent to an average 
of 57 minutes per annum per transmitter 


British Dyes 

The Synthetic Dyestuffs and the Intermediate 
Products from which they are Derived Being 
the seventh edition of “Cain and Thorpe’’ 
entirely rewritten and enlarged By Prof 
Jocelyn Field Thorpe and Dr Reginald Patrick 
Lmstend Pp xv -t 472 (London Charles 
Griffin and Co , Ltd , 1933 ) 30a net 

YE8TUFFS are of interest from two aspects, 
that of science and that of economics— 
we had almost written politics The story of the 
attempts, now happily attended with complete 
success, to create a British dyestuffs industry 
during and subsequent to the War is an oft told 
one Whereas 90 per cent of the odours used in 
Great Britain came from Germany in 1913, it is 
possible to write twenty years later, in 1933, that 


90 per cent of the production required for the 
home market is made in Great Britain 

An Aot of Parliament was passed in 1920 
prohibiting the importation of dyes and inter¬ 
mediates, except under licence, for a period of 
ten years, and a machinery, m the foim of a 
committee, was established for granting licences 
which comprised representatives of both users and 
makers, the former being in the majority In 
addition, a representative committee was set up 
under the Board of Trade to adviBe m regard to 
the development of the industry This machinery 
has worked well, largely owing to the goodwill 
shown by all parties 

Since the expiry of the period contemplated in 
the Act, this has been renewed from year to year 
under the Expiring Laws Continuation Aot, until 
in 1933 the whole question of dyes was referred 
to the now Import Duties Advisory Committee, 
which took evidence from all the interests 
concerned Its considered report advised the 
Government that protection of d>cs on the existing 
lines should become part of the permanent legisla¬ 
tion of Great Britain and a bill giving effect to this 
intention has recently been passed by Parlia¬ 
ment The dyestuff legislation has been strongly 
opjiosed on political grounds ever since its 
inception this has had an adverse effeot on 
the recovery of the industry, which in conse¬ 
quence has been faced at times with considerable 
uncertainty as to the future It is hoped that 
the final settlement of the matter will remove 
dyes once and for all from the arena of politics, 
and so givo the industry full scope to develop as 
the result of its intensive research programme 

The book before us, which prompted these 
comments, was first launched by Cain and Thorpe 
in 1905, the farmer having had practical experience 
in industry Dunng the arduous days when we 
were trying to build up the industry m Great 
Britain and train chemists from other spheres in 
the intricacies of dyes, it played a part of definite 
utility, as witnessed by the rkte at which the 
various editions were exhausted 

The last few yoars have seen many changes m 
the relative importance of the various groups of 
dyes, so that it has become necessary entirely to 
rewrite tho subject for this, the seventh, edition, 
giving much more prominence to certain branches 
It is some years since Dr Gam passed away , 
Prof Thorpe has now the assistance of a younger 
colleague, Dr Linstead, who has already made 
a name as a research worker in this field 
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The book follows familiar lines; naturally it 
is largely structural formulae, without which this 
branch of chemistry oould not be intelligible— 
more than a word of praise is due to all concerned 
for the clear manner in which these are produced 
The three sections into which it is divided comprise 
the intermediates, the dyestuffs and a practical 
one giving precise directions for the preparation 
pf a considerable number of subetancos 

Criticism in detail of such a compendium is of 
interest only to the expert, it will bo of more 
value perhaps to indioate the lines along which 
most progress is being made Outstanding is the 
general movement towards the production of 
faster dyestuffs, particularly the vat dyes of the 
anthraquinone senes This has in part been made 
practicable by the greater availability of anthra- 
qumnne itself, prepared from naphthalene by the 
very striking modem aero-oxidation method 
The story would be incomplete also without 
mention of the discovery of ‘caledon jade green', 
the best green vat dyestuff The second line of 
development has been the production of dyestuffs 
suitable for viscose and acetate silks, which has 
been attended with a success obvious to all of us 
Mention may bo made of the ‘ingrain’ colours 
produced from the coupling components direct on 
the fibre, of the self-mordanting ‘noolan colours’ 
and of the ‘mdigosol’ solubilised leuco esters 

The mam facts of the dyestuffs story have been 
driven home to the nation—research and always 
more research, research which makes us prepared 
for war and strong in peace, always finding new 
wonders of applied organic chemistry Nature is 
full of colours-, as James Joyce writes, “they 
glow and fade, hue after hue, sunrise gold, the 
russet and green of apple orchards, azure of 
waves” . yet man has been able to surpass them 
in brilliancy if not m beauty with his synthetic 
dyes 

The work will take its place on our shelves as 
the standard textbook on its subject E F A 


Structure and Development of Man 
Human Embryology and Morphology. By Sir 
Arthur Keith. Fifth edition Pp vui+568 
(London Edward Arnold and Co , 1933 ) 
32s. fid. net. 

HIS, the fifth edition of Sir Arthur Keith’s 
textbook, will be heartily welcomed, aa it 
has occupied for many yean a somewhat unique 


position It embodies various distinct improve¬ 
ments over the fourth edition which appeared in 
1923, but m spite of the accumulation of new 
facts and new points of view since that date, the 
author is to be congratulated on having been ablo 
to preserve the volume from undue expansion 
His dear and popular style of exposition conveys 
to tho readers whom he has in view—students of 
medicine—the end results of the work of em¬ 
bryologists better than perhaps any other text¬ 
book Tho text is reduced to the minimum con¬ 
sistent with clanty Much detail has necessarily 
! been omitted, but the needs of the medical student 
have been in thrn respect kept in view Although 
ideas differ regarding the relative importance of 
facts of observation and interpretation, Sir Arthur 
Keith’s selection, in view of his long and varied 
experience, may be accepted, at least so far as 
organogenesis is ooncemed, as satisfactory 
The old title of 1901 is perhaps rather out of 
date Descriptive embryology has now become 
largely merged in a now and more comprehensive 
I morphology, and in this connexion the author’s 
! introduction of a new chapter on “Experimental 
I Embryology” is to bo commended The text of 
tho old description has not been greatly altered, 
l but it is fully brought up to date, and tho addition 
to each chapter of a bibliographical appendix— 
coupled with notes—constitutes a valuable im¬ 
provement The notes provide material for a 
different class of reader from the olomentary text 
Many deal with more abstruse and doubtful 
points, and open vistas regarding the most recent 
advances, while tho references to literature send 
the inquiring student to the sources where ho will 
find—what the koener senior student desires— 
some knowledge of the aotual evidence in sections 
and reconstructions from which the story has 
been oompilod, and upon which tho purely dia¬ 
grammatic illustrations are founded These last 
have not been greatly added to, but we welcome 
some newcomers which show the same ingenious 
and informing quality as the old 

The chapters on organogeny maintain the old 
level of clear elementary description which has 
given this textbook the sucoess it has attained 
The section on the early stages of development 
is perhaps scarcely so successful It is relatively 
more popular and introductory This is inevitable 
without the use of more comparative data critically 
considered, but as a brief introduction it may 
* serve sufficiently well the aim of the book as a 
whole. T. H. B 
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Short Reviews 


Thermodynamics Applied to Heat Engines ' a 
Textbook covering the Syllabuses of the B Sc 
(Eng ) and AMI Mech E Examinations in thu 
Subject. By E H. Lewitt (Engineering Degree 
Senes) Pp x+347 (London Sir Isaac 
Pitman and Sons, Ltd , 1933 ) 12« 6 d net 
A vhby useful account is given in this book, from 
an engineering point of view, of the application of 
thermodynamics to the theory of the steam engine, 
mechanical refrigeration, steam nozzles, steam 
turbmes, fuels and the internal oombustion engine 
Students reading for the final examination for an 
engineering degree should find the accounts of 
these applications helpful. The author states that 
the "subject has been methodically developed from 
the fundamental laws of experimental physics” 
His attitude towards some of these fundamentals 
may be gauged from the quotations following, 
which the reviewer gives without comment 
“It has been calculated that a gas will occupy 
no volume at a certain low temperature known as 
absolute zero temperature . . The accuracy of 
the assumption is extremely doubtful, as the 
gas would liquefy before this low temperature 
is reached ” 

"A perfect gas is the name given to the natural 
state of any substance of which the evaporation 
from the liquid state is complete ” 

“Liquids and Bolids have one specific heat only ; 
but a gas is regarded as having two distinct 
specific heats ” 

“Boyle found experimentally that when a gas 
is heated at a constant temperature the pressure 
multiplied by the volume remains constant ” 
“Entropy cannot bo regarded as a physical 
property of the fluid ; it is an imaginary property 
which was devised by Rankine and is used by 
engineers as a means of providing a quick solution 
for problems dealing with the adiabatic expansion 
of vapours ” A F 

Experimental Electrical Engineering and Manual 
for Electrical Testing for Engineers and for 
Students in Engineering Laboratories Vol. 1 
By Prof V. Karapetoff Revised by Prof Boyd 
0. Dennison. Fourth edition, completely revised 
and reset Pp xxviu+781 (New York • John 
Wiley and Sons, Ino ; London: Chapman 
and Hall, Ltd , 1933 ) 37s 6d net 
This volume is written for engineers and lor 
students in engineering laboratories It contains 
very few mathematical formula and very little 
theory It will be useful to electricians m testing 
laboratories and to students who have a wide 
elementary theoretical knowledge of the subject. 
As a work of reference it will be of value , the 
methods of testing given are good and many of 
than are standard methods in the United States. 
The methods given of diagnosing the cause* of 
faulty running in machinery can also be com¬ 


mended. We notice that in this edition the chapters 
on telephone practioe have been omitted and also 
the chapter on primary oells The book therefore 
deals more exclusively with heavy engineering. 

Direct and Alternating Currents. Theory and 
Machinery By Prof. E. A. Loew. Pp. xiii+066. 
(New York • McGraw-Hill Book Co, Inc , 
London - McGraw-Hill Publishing Co , Ltd , 
1933 ) 27s net 

In this volume the author reviews the theory of 
the electric circuit and the operating principles 
of electric machinery. The applications of elec¬ 
tricity are now so numerous that it is very difficult 
to decide what to describe and what to omit 
That everything has to be included m one volume 
makes it necessary to pass lightly over much 
theory, and since the student will in his future 
practice come across many types of equipment 
some of which it is necessary to describe, there 
is practically no space for modern theory Luckily 
the laws and principles necessary to understand 
the performance of everyday electrical machines 
arc few in number. The author has made a happy 
selection and the book will be useful to the technical 
student 

Practical Acoustics for the Constructor By C. W 
Glover Pp. xi+468+27 plates (London 
Chapman and Hall, Ltd., 1933 ) 2fis. net. 
Thebe is little excuse nowadays for a badly 
designed hall, church or theatre—badly designed, 
that is to say, from an aooustic point of view 
The principles which govern aooustic design are 
very well understood, and the number of books 
dealing with architectural acoustics is legion Mr. 
Glover’s addition to the list may be recommended 
as a thoroughly practical volume, designed for the 
use of practising architects. The information given 
is very full and detailed, and the work forms a most 
useful book of reference. There is a remarkable 
bibliography appended to the volume. A F. 

The Great God Waste By John Hodgson Pp. 
vui +127 (Eggington, Beds.: John Hodgson, 
1933) n p 

Abgumknts are more likely to prove weighty in 
the absenoe of exaggerated presentment, and may 
easily show fallacies in depending upon statistics. 
Issue may be joined with the remark, that taxation 
impoverishes one class to ennch another ; and the 
glorification of leisure as the dolce far non troppo, 
m place of an honest day’s work, as hitherto 
understood, is to be deplored. Mr. Hodgson has 
wandered up and down and to and fro, with the 
amazing resultant discovery, that the U.S.8.R. 
deserves praise at the expense of the rest of the 
world. The trend of events during the last few 
months serves to discount the value of muoh of 
Mr Hodgson’s text. P. L. M. 
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Heavy Hydrogen 

I N a lecture delivered before the New York 
Section of the American Chemical Society on 
December 8, Prof. H C. Urey gave some further 
information as to the properties of the heavy 
hydrogen isotope of mass 2 01356, that of light 
hydrogen being 1 00778 (both on the 0“ - 16 
soale) 

Attempts had been made to separate the 
hydrogen by fractional distillation of the liquid, 
calculation showing that the vapour pressures 
should be different, but the method was not 
successful because the low surface tension of liquid 
hydrogen makes it difficult to prevent its esoapo 
as mist in the fractionating oolumn. A method 
depending on diffusion into flowing mercury vapour 
was no more effective. Some details of the actual 
method of separation, depending on electrolysis 
with water-cooled mckel electrodes in cells each 
containing 300 o o of potash solution in water 
from commercial cells enriched to 0 5-1 per cent 
of “deuterium oxide”, are given. The current is 
25 amp, and 30 oells are placed in series across 
110 volts. Electrolysis is carried on until the 
volume is reduced to one third, when the residual 
electrolyte is removed, two thirds distilled from 
the potash, and combined with the undistilled 
liquid Electrolysis to one third is again carried 
out, and be ginni ng with the second stage, the 
hydrogen and oxygen gases are re combined to give 
a liquid containing 0 3-0 4 per oent of “deuterium 
oxide”. The progress of the fractionation is 
followed by observation of the refractive index. 
Investigations on the equilibrium 

2H*I - h; + I, 

gave results agreeing with calculations whioh show, 
for example, that the ratio of the equilibrium 
constants with light and heavy hydrogen should 
be 1 222 at 700° abs The equilibrium constants 
for the reaction 

HJ + HJ “ 2H*H* 

gave 3 28 (3 27), 3 73 (3 77) and 3 75 (3 82) at 
298 1°, 671® and 741®, abs., the calculated values 
being in brackets 1 Experiments by Crist and 
Dalin showed that no interaction between heavy 
hydrogen and the light hydrogen of water over 
which the gas was oonfined had occurred m a few 
weeks; the different result reported bv Oliphant* 
may have been due to the preeenoe of a catalyst. 

Experiments by Rittenberg and Urey on the 
eleotrolytio separation of hydrogen isotopes pointed 
tp a kinetic explanation of the phenomenon; 
unless the differences in electrode potentials are 
much greater than those indicated by calculations, 
it does not seem possible that the separation is 
doe to this cause*. The physiological properties 
of heavy water are supposed to depend on possible 
differences in ionisation constant and in reaction 
velocities ss compared with ordinary water 


and Heavy Water 

A design of eleotrolytio cell for concentrating 
heavy water has been described by Harkins and 
Doede 4 but no details of performance are given. 
The specific rates of discharge of light and heavy 
hydrogen atoms on various metal cathodes have 
been measured by Topley and Eynng* and the 
results considered with reference to the theory of 
over-voltage they are not inconsistent with the 
view that the separation is almost entirely dne 
to the zero-point energy difference. The slow 
process at the cathode does not appear to be 
combination of atoms to molecules 

A method for determining the concentration 
of the heavy oxygen isotope O'* in water during 
treatment* depends on decomposing the heavy 
water with heated iron and combining the liberated 
hydrogen with ordinary oxygen from hot copper 
oxide and condensing the water (X) so formed 
The iron oxide is then deoomposed by heating in 
ordinary hydrogen and the water formed (Y) 
condensed. The water X was found to be identical 
with the initial heavy water, whereas Y was 
identical with ordinary water Hence there is 
no appreciable concentration of O l * in the electro¬ 
lytic prooess 

Several investigations of the properties of heavy 
water, in addition to those already reported in 
theso columns’, havo been published. The solu¬ 
bilities of one or two salts in heavy water are 
distinctly lower than in ordinary distillod water* 

1 000 gm. of ordinary water dissolves 0 359 gm. of 
sodium ohlonde at 25® and 1 gm of water con¬ 
taining 92 per oent of hydrogen as H* dissolves 
0 305 gm , a difference of 15 per oent, whilst the 
corresponding figures for barium chloride show a 
difference of 19 per oent 

The densities, refractive mdioes (n d „ and *® M ), 
molar refraction for D line, visoosity (zj), surffeoe 
tension (y), dielectric constant (D), magnetic 
susceptibility (X) and molar susceptibility of 
water containing 31, 63 5 and 92 per oent hydrogen 
as H* (assuming the density 1-1066 for pure HJO) 
havo been measured, and the values extrapolated 
to pure H’,0. Selwood and Frost’s values* are 
(the values for ordinary water m brackets): 
n 4 ,„ 1 3281 (1 3329); »«„, 1 3265 (1 3309); z)*, 14 2 
mp (10-87 mp); y, 67 8 (72 75); X x 10*/gm. 
(92 per oent water), — 0 65 (-0-72); molar 
susceptibility x 10*, - 13 (- 13). 

Lewis and Macdonald found the viscosity, at 
several temperatures (5°-35®) higher than that of 
ordinary water, bat their value at 20®, 12-60, is 
not in agreement with Selwood and Frost’s. The 
dielectric constant is lower than that of ordinary 
water : D'jD' - 0 982 at 10®, 0-990 at 25®. The 
abnormality as oompared with ordinary water 
decreases with rise In temperature for all properties 
'investigated. , 

The refractive index 1 * affords a convenient 
method of determining the proportions of H{0 
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and HJO” the effect of the O’ • isotope is opposite 
in sign from that of H*. and the measurement of 
the density and rofractivity gives the complete 
isotopio composition (H‘, H*, O'*, O”) of a sample 
of water The mutarotation of a-d-gluoose m 
heavy water shows that the displaceable hydrogen 
atom of the sugar is immediately replaoed by H* 
from the water, and the mutarotation is duo to 
a change in which the double bond ui a carbonyl 
group, - C--0, is replaced by a ring formed by 
the migration of a hydrogen atom" 

By the interaction of heavy water with 
magnesium nitride, ammonias in which the 
hydrogen atoms are predominatingly H* (dcutcro- 
ammomaa) are produced, which have higher 
melting points, boiling points and latent heats than 
ordinary ammonia” 

Further experiments on the physiological effects 
of heavy water” show that the filaments of 
Sptrogyra m water of specific gravity 1 000061 
are characterised by lack of movement, absence 
of abscission or cell disjunction, and greater 
longevity The usual cffoct with ice and steam 
water was confirmed” Tho results suggest a 
stabilising action of water containing H ( , perhaps 
an effect on the colloids in the organism, the water 
bound in such colloids being known to be denser 
than free water A slightly higher pH (as deter¬ 
mined with bromthymol blue) for this sample of 


water was found. In other experiments”, de¬ 
creased enzyme activity and fermentation m 
isotope water, a more extensive spread of Ottilia- 
Iona (perhaps due to a pH of 6 77 as determined 
by the glass electrode), and the following results 
with Sptrogyra mltda wore found • a representa¬ 
tive filament of 31 oells m isotope water had 43 
cells after 6 days, of which 3 were dead, a fila¬ 
ment of 37 colls in ordinary water showed no 
cell division at the end of 6 days and 20 cells 
died , in ice water renewed twice daily, a filament 
of 50 cells showed 15 abnormal at the end of five 
days, whilst the filament in freshly condensed 
water renewed twice daily showed ail its 50 cells 
dead or shrunken m the same period , the control 
filament (pond water) had 47 oells initially and 
64 normal cells after six days 
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Ernst Haeckel ( 1834 - 1914 ) 


By Prof. E W 

''HE career of Prof Ernst Heinnch Haeckel, 
the centenary of whose birth falls on 
February 16, belongs to the heroic stage of the 
history of the theory of evolution In 1862, ut 
the early ago of twenty-eight, he was appointed 
to the chair of zoology in the University of Jena, 
a post which he held until his death in 1914 

Haockol's life bears a strong resemblance to that 
of Huxley, for like Huxley his life’s task was propa¬ 
ganda m favour of the theory of evolution against 
the then prevalent theory of the origin of species 
by a senes of supernatural interpositions of the 
Divino Being Like Huxley too, he was an ardent 
advocate of the animal ongin of the human race 
But there were marked differences between the 
two men, Haeckel was a harder hitter than Huxley, 
and withal a much more reckless one, since he 
was apt to make wild statements on the basis of 
insufficient data, as, for example, when he stated 
that if there were a line to be drawn between 
animals and men, tho lower races must be included 
amongst the apes The most recent anthropo¬ 
logical studies seem to indicate that in the essential 
make-np of their minds tho most primitive men 
are very like ourselves ■ the data and presupposi¬ 
tions from which they start are different and so 
are their customs and traditions, but granted 
these postulates the conclusions at which they 
arrive are natural enough But on the whole, 
Haeckel was a sounder biologist than Huxley 


MaoBride, f r s 

whilst he embraced with enthusiasm Darwin’s 
arguments about natural selection, he was never 
deceived into thinking that the mere survival of 
some and the death of others could account for 
progressive evolution he saw quite clearly that 
the vital question was the ongin of the ‘ variations’ 
which distinguished tho survivor from his less 
fortunate brother, and in this matter he followed 
Lamarck When he popularised his views in his 
famous ‘‘History of Creation” he dedicated the 
work to "Jean Lamarck and Charles Darwin” 
Haeckel exoelled Huxley also in the amount of 
actual zoological work which he accomplished Thus 
he wrote a desenptive monograph of the Radio- 
lana collected by H M S Challenger, giving the 
characters of no less than 3,600 new species 
This work occupied him for ten years He also 
monographed the calcareous sponges, but the 
greatest task which he attempted was to sketch, 
assuming the truth of the evolution theory, the 
actual course which evolution had pursued in 
producing modem plants and animals His 
conclusions were embodied in his “Allgemeine 
Morphologic”, of whioh the “History of Creation” 
may be regarded as a popular edition Of course, 
the state of zoological and botanical knowledge 
at the time that these books were written was far 
too incomplete to permit of any but the vaguest 
sketches of the course of evolution, but there can 
be nothing but admiration for Haeckel’s bold 
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adventure. In the ciroumstanoes, it was the right 
course to pursue it summarised pre-existing 
knowledge and provided both a foundation and a 
framework for future work, and some of the most 
important and fundamental of Haeckel’s ideas 
have Btood the test of time Thus he divided living 
beings into Animals, Plants and Protista , regard¬ 
ing the last group, which moluded the simple 
unicellular organisms, as the common seed-bod 
from which both animals and plants have sprung 
The discovery of green cihates like some species 
of Stentor and Vortteella, and of colourless 
carnivorous Dinoflagellates which devour young 
oysters, in addition to the ordinary brown species 
whioh live like brown seaweeds, has more than 
justified Haeekel’s classification 

Haeckel’s most far-reaching hypothesis was, 
however, his famous 'biogenetic law’ He in¬ 
vented the terms phylogeny and ontogeny—the 
first, according to him, designated the paleonto¬ 
logical history of the race, the second the history 
of the development of the individual from the 
egg to the adult condition The law connecting 
these two was the ‘Biogenetic fundamental 
principle’ stated in his own words, it ran thus 
“Ontogeny is a short and quick repetition, or 
recapitulation of Phylogeny determined by the 
laws of inheritance ana adaptation” Haeckel 
pointed out that if this pnnciplo be admitted, 
there is Home hope of tracing, in outline at least, 
the actual course of evolution , whereas if we 
were to confine ourselves to palaiontological 
evidence, we should only see glimpses of evolution 
in special cases The past history of the Vertebrata 
may be traced from fossils with considerable 
exactitude since vertebrates possess an internal 
skeleton which is often preBerved and which givcB 
in its soars and processes, evidenoe of the muscles 
which once accompanied it and consequently of 
the actions and habits of the animal which possessed 
the skeleton The external skeleton of extinct 
Crustacea which clings tightly to every protu¬ 
berance of the body, also reveals a good deal about 
the activities of its former possessor But what 
scanty light do the shells of extinct Molluscs and 
the tests of ancient Eohinoderms threw on the 
internal structure of their owners ' Who would 
dream from thou: evidence that radiate Echmo- 
derma were derived from bilateral ancestors l 
In our judgment the formulation of this bio- 
genetio law was the greatest service which Haeckel 
did to the scienoe of zoology, and the more we 
reflect on it the greater the service will appear 
Haeckel was, of ooorae, aware that these reminis- 
oenoes of ancestral life oould bo modified, blurred 
or occasionally completely obscured He knew 
that for the elucidation of hfe-histones only the 
comparative method would avail, and just as in 
the comparison of two ancient documents the 
truth will shine through the errors peculiar to 
each one, so with life-histones 
The acceptance of this law as giving a pictures 
of evolution drew with it oertam conclusions as 
to the causes of evolution. Haeokel described 


variations as ‘adaptations’ There were, he said, 
two classes of these, namely, (1) small ones which 
were the result of habits and which were trans - 
mxtted to posterity vnth greater certainty the longer 
they had lasted (this is pure Lamarckian doctrine), 
and (2) great adaptations which appeared suddenly 
and the causes of which wore unknown to us, 
though m some cases they appeared to have 
originated with mtra-utcrine influences Those 
latter are now, of course, called mutations, and 
it was the first category alone whioh Haeckel 
believed to be significant for evolution, for the 
growth of tho individual suggests that evolution¬ 
ary growth was slow, functional and continuous 

The biogenetic law proved a tremendous 
stimulus to zoological research Of course, it 
encountered opposition , its enthusiastic votaries 
desired, like all enthusiasts, to reach the ‘promised 
land’ at once they failed to realise that ancestral 
history could only be elucidated by prolonged, 
careful and comparative research They oould not 
deny themselves the pleasure of making wild 
guesses as to ancestry based on the study of some 
one life-history and m time ‘Haeckehsmus’ became 
a term of reproach But the principle was essen¬ 
tially sound , from all opposition it emerged 
triumphant it has been transferred to ever wider 
fields and has been found to throw light even on 
the development of the mental life of man A 
certain school of biologists at the present day 
affects to denigrate it and that for obvious reasons, 
for if it is sound then one thing is certain, muta¬ 
tions have played no part in evolution But 
ancestral history stands out so clearly in some life- 
histories that none but the wilfully blind can deny 
its presence Amongst the Ctenophora, for ex¬ 
ample, there are two aberrant forms, Tjafiella 
and CalopUma The first resembles a sponge, 
the second a flat-worm , yet both begin their 
free existence as typieal Uttle Otenophores, globular 
in form with 8 meridional bands of eiha radiating 
from the upper pole But if ancestral history is the 
foundation of somo life-histones is it not reasonable 
to assume that it hes at the base of all ? 

The real originator of the theory that evolution 
proceeded by jumps and that "Discontinuity m 
variation was the cause of discontinuity m species" 
was the late Dr Bateson In his first and beat 
work on the development of Balanoglossus ho found 
himself driven to the conclusion that Echinoderms 
and Vertebrates had radiated from a common 
stock and his faith in ‘recapitulation’ failed hun, al¬ 
though it is interesting to record that this con¬ 
clusion has been sustained by recent research and 
that from tho most unlikely quarter, namely, 
biochemistry He then made “il gran nfiuto ” and 
fell back on sports and monstrosities as the 
material of evolution. At the meeting of the 
Zoological Congress in Cambridge in 1808, Bateson 
put forward his views Haeokel was present at 
the meeting and some sentences of his still linger 
in our memory. He said that if views like these 
are to be accepted, “Kehren wir Heber zu Moms 
suruck" 
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Prehistoric and Primitive Surgery 


T HE Vicary lecture before the Royal College of 
Surgeons was delivered on December 8 by 
Dr. L W 0 Maloolm, oonservator of the Wellcome 
Historical Medical Museum, who chose as his 
subject “Prehistoric and Primitive Surgery” 

The surgery of prehistoric and primitive times 
cannot be treated on rational lines when it is 
considered in time and space There is all the 
difference in the world between the ideas of 
primitive man and those of the founders of rational 
medicine and surgery—the Greeks. It does not 
appear that there is any community of ideas in the 
primitive world unless considered from the ritual¬ 
istic point of view 

Omitting for the most part reference to pre¬ 
historic Europe, to which detailed attention, 
especially in regard to trephining, has boon paid 
by Dr. Wilson Parry, the available evidenoe shows 
that certain major operations have been performed 
by the prehistoric and primitive surgeons, involv¬ 
ing a greater or less degree of skill and knowledge 
of anatomy , but such methods of treatment as 
bandaging, poulticing, lancing, bone-setting and 
the rarer amputation, massage, especially in rela¬ 
tion to child-birth, cupping and bleeding, blistering 
and cauterising, fomentation and the vapour-bath 
were more or less common knowledge of the tribe, 
as the product of a real, if perhaps uncritical, 
experience 

The lecchcr&ft of the professional medicine-man, 
or shaman, is in a different category Although ho 
has a knowledge of everything the lay medicine¬ 
man may practice, he is able to control the basis 
of magic, the universal power or Boul-mona. 
Magical therapeutics may be traced from the 
earliest tunes down to the present day. The 
magical ntual had an accompanying expression in 
some therapeutic measure, for example, blood¬ 
letting or massage When a medicine-man, for 
example, trephined a head, he waa performing a 
nte to satisfy the religious beliefs of the tribe, 
but as the tnbo progressed in knowledge, the 
ritual process was abandoned and an allegorical 
object substituted as an offering to the god Thus 
a gourd with a hole in it was offered to the god, 
who accepted it as a trephined head in lieu of the 
actual operation. 

Turning to the rational surgery of primitive and 
prehistoric peoples, trephining of the skull was 
practised by the pre-Columbian inhabitants of 
Peru, the methods employed falling into four 
groups: scraping, sawing, cutting, and drilling, 
the but being rare The objects of the operation 
were to treat a depressed fracture, suoh as might 
be caused by a sling-shot, to relieve pain or for 
superstitious reasons. The evidenoe on the whole 
does not support the use of a plate to fill the hole, 
or of suture. The operation is reported to-day, 
especially in North Africa, Polynesia, India and 
Peru 


The lesion now known aa the sincipital T is 
found on skulls from the dolmens near Nantes in 
France It takes the form of a long antero-posterior 
groove along the sagittal suture, terminating near 
the obelion whore the transverse branch is en¬ 
countered It has been recorded among the ancient 
Canary Islanders as due to the cauterising of a 
soanfi cation with a flint knife, and a similar lesion 
has been found in a pre-Columbian female skull 
from Peru In the Middle Agee this operation was 
performed on demented individuals, usually female, 
to allow the application of heated objects to the 
skull It reduced “the amount of cold humours in 
tho head”. 

The disease uta, a phase of loishmamasiB, has 
left traces on certain skulls from South America 
The primitive surgeon would appear to have 
amputated the diseased part of the face in one 
example The effects of this treatment are repre¬ 
sented m the realistic Peruvian prehistoric pottery 

In major surgical operations, the most astound¬ 
ing is the Cteeanan operation performed by a 
native of Uganda in 1879 The wound healed 
entirely on the eleventh dav A similar operation 
has been recorded among the Chippeway Indians, 
but without detail. Ovariotomy is said to be per¬ 
formed in India and among the aborigines of 
Australia , but exact evidenoe is lacking. Although 
the Aztecs and Incas must have acquired a know¬ 
ledge of anatomy from the practice of extracting 
the heart from the living saonflcial victim, they 
do not seem to have been led thereby to perform 
operations on the internal organs 

Hernia was treated among the Pueblo Indians of 
America by the use of pads and bandages, and the 
Basket-makers used a fiattiah oval pad This was 
worn by new-born infants by means of long strings 
to prevent umbilical hernia Umbilical hernia is 
extremely common among primitive peoples, 
especially in Africa, but they do not appear to 
do anything for it 

From the prehistoric pottery it would appear 
that the Incas performed some remarkable opera¬ 
tions on the limbs. The cliff-dwellers of North 
America, who suffered severely from fractures, 
were skilled in the use of splints for thigh and arm, 
a purpose for which the Aztecs used the leaves of 
the century plant, moist day serving as a cast. 
The aborigines of South Australia coat the frac¬ 
tured limb in a kind of plaster of Paris. Among 
the North American Indians, manipulation and 
particularly traction, manual and mechanical, 
were employed in the reduction of 'dislocations 
Relaxation waa produced by the use of stra¬ 
monium, aloohol, infusions of tobaooo and other 
drinks. 

Three methods of blood-letting are practised by 
primitive peoples: suction, sca rifi cati o n ana 
venesection. Ingenious methods of venesection 
were employed. One found among the Indiana of 
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the Isthmus and Brazil was to shoot a stone* 
headed arrow into the vessel. Thu method is also 
found in New Guinea. Venesection is employed 
m the armpit, the forehead, the vertex and various 
other parts of the body. In Peru the veins at the 
root of the nose were opened The use of the 
cupping vessel u widespread. 

The stopping of a blood-vessel presents diffi¬ 
culties , but the methods employed are amazing 
in their variety, including powdered gum, charcoal, 
ashes, eagle’s down, bandages of bark, coconut 
fibre, etc A kind of tourniquet of bark cloth is 
recorded in Loyalty Islands, Tahiti, Samoa and 
Tonga The prevalent method of cleansing wounds 
among the American Indians was by sucking 
out the pus, a method which gave the Bhaman 
opportunity to display his magic power by 
showing a pebble which he had sucked from the 
wound 

While it has been shown from the examples 
quoted above that the primitive peoples of America 
had a certain idea of rational surgical procedure, 
the remainder of the primitive world, with few 
exceptions, did not exhibit the same degree of 
surgical appreciation The races and tribes of 
Africa who practise an advanced procedure have 
derived their knowledge from other races—all 


tribes south of the Sahara, for example, have been 
influenced by Arabian surgery. There is, however, 
a remarkable number of mutilations which involve 
a certain knowledge of surgery. These are usually 
ritualistio in origin, such as circumcision (male 
and female) and infibulation There are no less 
than fourteen different methods of operating on 
the male genitalia employed in various parts of 
the primitive world. Among other forms of 
mutilation is amputation of the Angers, whioh was 
practised by the Aurignaman peoples of palaeolithic 
times and is reoorded by imprints on rocks in 
California, Arizona, Peru, Africa and Australia. 
Cicatrisation is also a sacrament Other mutila* 
tions in a variety of forms are practised on the 
nose and cheeks Piercing the tongue is not 
common, but excision of the tongue is practised 
m West Africa 

A review of the subject leads to the belief that 
the resistance of primitive people is abnormal, 
compared with that of modern civilised races Their 
apparent indifference to pain and the infrequency 
of blood-poisoning indicate that modem races pay 
for thoir civilisation in terms of lessened resistance, 
pathology and neurology 

The lecturer expressed his acknowledgments to 
Dr R Moodie and Dr L Freeman 


Artificial Production of a New Kind of Radio-Element 


By F Joliot and I Crime 

OOME months ago we discovered that certain 
O light elements emit positrons under tho 
action of a-particles* Our latest experiments have 
shown a very striking fact. when an aluminium 
foil is irradiated on a polonium preparation, the 
emission of positrons does not cease immediately, 
when the active preparation is removed The foil 
remains radioactive and the emission of radiation 
decays exponentially as for an ordinary radio- 
element We observed the same phenomenon with 
boron and magnesium 1 The half life period of 
the activity is 14 min for boron, 2 min 30 sec for 
magnesium, 3 nun. 15 sec for aluminium 

We have observed no similar effect with hydro¬ 
gen, lithium, beryllium, carbon, nitrogen, oxygen, 
fluorine, sodium, silicon, or phoephorus Perhaps 
in some oases the life period is too short for easy 
observation 

The transmutation of beryllium, magnesium, and 
aluminium «-particles has given birth to new 
radio-elements emitting positrons These radio- 
elements may be regarded as a known nucleus 
formed in a particular state of excitation; but it 
is much more probable that they are unknown 
isotopes which are always unstable. 

For example, we propose for boron the following 
nuclear reaction: 

,B" + jae 4 =r,N ll +^» l 

,N‘* being the radioactive nucleus that disin¬ 
tegrates with emission of positrons, giving a stable 


Institut du Radium, Paris 

nucleus ,C“. In the case of aluminium and 
magnesium, tho radioactivo nuclei would be 
nP** and ,, 81 " respectively 

The positrons of aluminium seem to form a 
continuous spectrum similar to the p -ray spectrum. 
The maximum energy is about 3 X 10* e v As in 
the case of the continuous spectrum of / 8 -rays, it 
will be perhaps necessary to admit the simultaneous 
emission of a neutrino (or of an antineutrino of 
Louis de Broglie) in order to satisfy the principle 
of the conservation of energy and of the con¬ 
servation of the spin m the transmutation. 

The transmutations that give birth to the new 
radio-elements are produced in the proportion of 
10 -’ or 10 "‘ of the number of a-particles, as for 
other transmutations With a strong polonium 
preparation of 100 millicunes, one gets only about 
100,000 atoms of the radioactive elements Yet 
it is possible to determine their chemical 
properties, detecting their radiation with a 
counter or an ionisation chamber. Of course, the 
chemical reactions must be completed in a few 
minutes, before the activity has disappeared. 

We have irradiated the compound boron nitride 
(BN) By heating boron nitride with caustic soda, 
gaseous ammonia is produced The activity 
separates from the boron and is earned away with 
the ammonia. This agrees very well with the 
hypothesis that the radioactive nucleus is in this 
case an isotope of nitrogen. 

When irradiated aluminium is dissolved in 
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hydroohlono acid, the activity is earned away 
with the hydrogen in the gaseous state, and can 
be collected in a tube The chemical reaction must 
be the formation of phosphine (PH,) or silicon 
hydride (SiH,) The precipitation of the activity 
with zirconium phosphate in acid solution seems 
to indicate that the radio-element is an isotope of 
phosphorus 

These experiments give the first chemical proof 
of artificial transmutation, and also the proof of 
the capture of the a-particle in these reactions' 

We propose for the new radio-elements formed 


by transmutation of boron, magnesium and 
aluminium, the names radionitrogen, radiosthcon, 
radiophosphorus 

These elements and similar ones may possibly 
be formed in different nuclear reactions with other 
bombarding partioles protons, deutrons, neutrons 
For example, ,N" could perhaps be formed by the 
capture of a deutron m .C*', followed by the 
emission of a neutron 

1 Irtne Curie tod K JoUot, J Pkft rf Rad, 4, 494 , 1833 
• Irtne Curie end K JoUot, CR, 1M, 1931 
1 Irtne Curie et T JoUot, C « , meeUni of Feb *9, 1834 


Obituary 


Sib Donald MacAlistkb, bast , x o b 

B Y the death at Cambridge on January 15 of 
Sir Donald MaoAlister of Tarbert, in his 
seventy-ninth year, a great person ah ty has passed 
out of the academic and medical life of Great 
Britain Ho was a Scottish highlander descended 
from tho MacAlisters of Tarbert in Argyllshire, a 
family which for about five centuries possessed 
considerable lands in Kmtyre and the heads of 
which were hereditary keepers of Tarbert Castle. 
Although originally a branch of the groat clan 
MacDonald, they held their Tarbert possessions m 
charter from the Campbells with whom they cast 
in their lot in politics and war 

Sir Donald MacAlister was born m Perth on 
May 17, 1854, and received his school education 
there and m Aberdeen and Liverpool, the changes 
in family residence being necessitated by his 
father’s business activities In 1873 he entered St 
John's College, Cambridge, and in 1877 was senior 
wrangler and first Smith’s prizeman m addition 
to receiving many other University distinctions 
A year later ho was elected a fellow of his college 
and having meantime turned to the study of 
medicine he graduated M B in 1881 and M.D in 
1884 Settling m Cambridge as a consulting 
physician, he was appointed Linacre lecturer on 
physio and a member of the staff of Addenbrooke’s 
Hospital and thus became actively engaged m 
medical teaching His earliest professional studies 
had been in the domain of pathology, but this was 
soon superseded by pharmacology and thera¬ 
peutics, subjocts in which he retained a keen and 
active interest to the end. In recognition of his 
special attainments he was chosen president of the 
Section of Therapeutics at the Toronto meeting 
of the British Medical Association and for many 
years was chairman of the “British Pharmacopoeia” 
Committee, the 1888 and 1914 editions of which 
owed a great deal to his collaboration 
Although deeply interested in scientific and 
medical research and keenly appreciative of their 
results, Sir Donald MacAlister was never a ‘research 
worker’m the ordinary sense of the term Hu 
cast of mind and abilities were more those of 
the statesman and administrator and it was in 
these directions that he found a oongemal field 


for his activities and that he reached his highest 
distinction. In Cambridge he took a large share in 
the administrative work of the University and m 
1889 was elected its representative on the General 
Medical Council He soon became one of its most 
influential members and when he resigned from it 
last year on account of failing health, he had 
Berved for forty-four years, twonty-Beven of which 
were in the presidential ohair As president his 
advice was frequently sought by the Privy Council 
and other Government departments concerned 
with the administration of medieal education, 
pharmacy and the public health, and in these 
matters he gradually came to exercise a far- 
reaching influence 

It was, however, not in medical matters only 
that Sir Donald MacAliBter’s influence on higher 
education and its administration was felt His 
exceptionally wide knowledge and culture rendered 
him highly sympathetic to all the many depart¬ 
ments of university studies and activities , thiB 
led to his being chosen chairman of the Univer¬ 
sities Bureau of the British Empire, chairman of 
the Commission on the University of Belfast, and 
to much other similar publio work In 1907 he 
was appointed by the (>own to the high office of 
Principal of the University of Glasgow and shortly 
thereafter was made K C B In 1924 be was 
created a baronet in recognition of hu many public 
services. When he went to Glasgow he had no 
special acquaintance with Scottish university 
affairs, but in a surprisingly short tune he had 
acquired a complete grasp of them no less in their 
business than in their teaching aspects, and this 
soon found expression in numerous changes and 
reforms During his pnncipalship he inspired such 
confidence in the citizens of Glasgow that money 
was freely forthcoming for the establishment of 
many new chairs and lectureships and for general 
university expansion. Nor were the social and 
athletic sides of student life overlooked A new 
Union ooeting £65,000 was built, new playing 
fields were provided and three residential balls for 
men and one for women were acquired by the 
University. From many contributors he received 
personally a large sum of money which was 
devoted to the budding of a chapel in memory 
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We regret to announce the following deaths 


of thoee mem bora of the University who peruhed 
in the War, and this will ever remain a beautiful 
memento of hu principals hip. 

Besides being the recipient of honorary academio 
degrees too numerous to mention m detail, Sir 
Donald Mac A lister waa deoo rated by the French 
and Italian Governments, and from his fellow- 
oitizens he received the freedom of the city of 
Glasgow in recognition of his great sorvioes to 
their University and in testimony of their personal 
esteem. In 1020 he resigned the principalship after 
twenty-two years service and was unanimously 
elected Chancellor of the University in succession 
to the late Earl of Rosebery and Midlothian His 
success as an administrator was largely due to 
an inborn aptitude for affairs, to a retentive 
momory for details and to a clear conception of 
the objects to be attained, but these wore greatly 
enhanoed by his industry, his devotion to duty and, 
as time went on, his wide experience 


Prof. H. L. Chablanl, professor of economics in 
the University of Delhi, on January 14, aged 
forty-four years 

Prof Fritz Haber, formerly director of the 
Kaiser Wilhelm Institute for Chemistry and 
professor of physical ohemistry m the University 
of Berlin, known for his work on the thermo¬ 
dynamics of gas reactions, on February 1, aged 
sixty-five years. 

Dr William Page, general editor of the “Victoria 
History of the Counties of England”, and a com¬ 
missioner of the Royal Commission on Historical 
Monuments (England), on February 3, aged 
seventy-two years 

Capt J White, C B , R N, formerly dean of 
the Royal Naval College, Greenwich, previously 
professor of applied mechanics at the College, on 
January 28, aged sixty-three years. 


News and Views 


“Letters to the Editor" 

Durino the year 1933, no lees than four hundred 
communications appeared m Nature under the 
heading of “Letters to the Editor", the big majority 
of which were the first announcements to bo published 
of now work—news from the actual contributors to 
advances in soienoe. Of this total, 201 were from 
scientific workers in universities and similar research 
oontres in Great Britain and Ireland, and the re¬ 
mainder, 199, were from workers abroad distributed 
by oontinents as follows . Europe 78, Amonoa 57, 
Asia 37, Australia 14, Africa 13. In this week’s issue 
of Nature we are devoting 20 oolumns to ‘letters' 
and the size of the journal has been increased to 
provide the neoeesary space. These 20 columns are, 
we believe, representative of the oorrespondenoe 
normally appearing in Nature. The various items 
record current advances in biochemistry, atomic 
physios, radio communication, ohemistry, biology and 
so on, and they are written by workers in Allahabad, 
Cambridge, Copenhagen, Dehra Dun (India), Gron¬ 
ingen, Liverpool, London, Maine (U.S.A.), Nanking, 
Oxford, Schenectady, Stockholm, Sydney and Upp¬ 
sala. Soienoe truly is not oonfined by national 
boundaries. We think it a high oompliment that 
scientific workers all over the world should regard 
our oolumns as the appropriate place to announoe 
tho progress of their labours and to diaouss scientific 
matters and topi os m which soienoe and its methods 
are mvolved. 

This part of the Amotion of Nature as an inter¬ 
national journal of soienoe has increased steadily m 
recent yean. For some tune past, the section of the 
journal devoted weekly to “Letters to the Editor” 
usually occupies 12 oolumns and frequently has 
been increased to 14 columns or more. Already, 
this year we have printed 88 oolumns of ‘oorre¬ 
spondenoe', including the 20 oolumns appearing in 
this issue. Yet the waiting list u still large. The 


amount of space which can be given to Tetters' in 
a normal issue of Nature must of necessity be 
limited if tho journal is to disohargo the remaining 
part of its function as a general journal of soienoe, 
and we may oven be obliged in tho future to ask 
correspondents to limit their Tetters’ to about five 
hundred words, or one column of space. For tho 
present, we would urge them most strongly to be 
cone iso and precise m their communications, so far 
as is consistent with making them mtelligiblo to the 
general reader A oertain amount of specialised 
matter is inevitable in announcements and dis¬ 
cussions, particularly of recent advsnoes, but severely 
technical communications, of interest to a few workers 
only m the same highly specialised field, are out of 
plaoe in a general journal such as Nature, which 
endeavours to keep its readers informed of the 
broad lines of progress m all aoientiflo subjects. 

Dr. C. V. Drysdale, CJB., OJB.E. 

Dr C. V Drysdale, director of scientific research 
at the Admiralty, whose impending retirement is 
announced, has long been recognised as an authority 
on electrical measurements. In the early part of 
this century, while in charge of the Electrical Engin¬ 
eering Department of the Northampton Polyteohmo 
Institute, he devoted considerable attention to 
measurements in the alternating current oircuit, and 
his work on the dynamometer wattmeter, and par¬ 
ticularly the development of the double element 
instrument for the measurement of polyphase power, 
is now well known. This was followed by several 
important contributions to teohmoal literature on 
alternating current measurements, and included his 
pioneer work on the design of instrument trans¬ 
formers. The regenerative dynamometer together 
with the oone strobosoope were also dsvised at about 
this time for the equipment of the laboratories He 
also investigated the possibilities of using iron oores 
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in dynamometer instruments and had some of the 


first iron-oorod wattmeters built to his design which 
gave remarkably good performance The simple 
phaeo shifting transformer was also designed and 
built, being originally intended to facilitate testing 
the performance of wattmeters at low power factors, 
and eventually this apparatus made possible his 
adaptation of the direct current potentiometer to 
the measurement of alternating jiotentials This 
woh the first self contained instrument for this pur¬ 
pose, and in connexion with it ho designod the first 
vibration galvanomotor with tuning effected by 
variation of the magnetic control He also gave 
considerable attention to accurate resistance measure¬ 
ment and devised a new form of standardising bridgo 
whioh was a combination of tho Kelvin and Carey 
Foster principles, and allowed of precise comparisons 
between standards over a wido range of values to bo 
made with groat accuracy and rapidity, and in con¬ 
nexion with this bridge ho developed a novel and 
acourato ohm standard ingeniously compensated loi 
temperature ohoitge Some time later ho designed 
low resistance standards with very small time con¬ 
stants for use in alternating current circuits 

Hr Dry an alp's activities were not, however, 
entirely confined to work m cUx-trical measurements, 
for at one time ho gave considerable attention to the 
testing of magnetic materials and investigated the 
rotary hysteresis in iron and steel and developed an 
ingenious perrneametcr for testing magnetic materials 
in bulk He also contributed papers on the radiation 
from block-bodies and made some important deter¬ 
minations of the mechanical equivalent of light whioh 
were communicated to the Royal Society To him 
also belongs the credit of initiating the teaching of 
technical optics, m what is now tho Technical Optics 
Department of tho Northampton Polytechnic In¬ 
stitute, and into this work he cAmed the same 
enthusiasm and originality that characterised his 
electrical work He devotod much attention to the 
curvature method of teaching optics and devised 
many original mothods of optioal testing and the 
apparatus for carrying them out When the War 
came his services were placed at the disposal of the 
Admiralty in connexion with submarine detection 
and destruction, and here his sound theoretical 
knowledge and brilliant inventiveness found con¬ 
siderable scope and resulted in the appointment from 
which he is now retiring. Dr Diysdale is also known 
as tho president of the Malthusian League and as 
the author of numerous papers on eugenics 

Sir William Preecc (1834-19x3) 

William Henry Pbbkcb, the distinguished elec¬ 
trician, was bom at Bryn Helen, Carnarvon, on 
February IS, 1834 Educated at King’s College 
School and King's College, London, he came under 
the mfluenoe of Faraday at the Royal Institution 
and, deciding to become an electrician, in 1862 he 
entered the office of Edwin Clark. The following 
year he was appointed a junior engineer on the staff 
of the Electric and International Telegraph Co and 
afterwards was telegraph engineer of tlie Channel 


Islands Telegraph Co. and the London and South- 
Western Railway Co., introducing many improve¬ 
ments in railway signalling. In 1870 he joined the 
staff of the Post Offloe, becoming in 1882 the engineer- 
m-ohief, a position he held until 1899 His work in 
telephony began in 1877 and it was he who brought 
to England the Bell telephone with which Kelvin 
and Haughton gave an amusing demonstration at 
the Plymouth meeting of the British Association that 
year As much scepticism existed regarding the 
capacity of the telephone, Preeco arranged for the 
transmission of tho notes of a bugle from Southampton 
to the Royal Institution during a lecture he delivered. 
A large and distinguished audience was present and 
at the appropriate moment Preeco asked Tennyson 
to listen at tho telephone After doing so for a few 
moments, the poet remarkod gruffly, “I hear nothing ” 
Preeco, r-atchmg up tho telephone, after adopting 
a listening attitude, said, “I can hear, ‘The Campbells 
are Coming’ ”, and then proceeded with his lecture, 
none in the audience realising that the bugler had 
imstakon the date, and that Preece himself, like 
Tennyson, had heard nothing 

Preeck’s work on telephony lod him in 1885 to 
make experiments on induction signalling and in 
1892 ho sent messages across the Bristol Channel 
from Penarth to Flat Holme His work m this 
ifirection came to an end, however, with the use of 
the Hertzian wavos “Strange to say,” wrote Silvanus 
Thompson, “ho entirely missed the significance of 
the wireless signalling by Hertzian waves shown 
by Lodge at the British Association mooting at 
Oxford in 1894, and yet when Signor Marconi arrived 
upon the scene in 1896 using the same method and 
the same devices of oscillators, spark gaps, coherers 
and tappers, Preece received him with open arms 
and put the reaources of tho Post Office at his dis¬ 
posal with results known to all the world ” By the 
timo Preece retired three yoais later, wireless messages 
were being Bent across the English Channel and 
between some of H.M. ships. Preeoe, who was 
admitted F R 8 in 1881, twice served as president 
of the Institution of Electrical Engineers and m 1898 
was elected president of the Institution of Civil 
Engineers. He was knighted on his retirement and 
was afterwards consulting engineer to the Colonies. 
His death took plaoe at Penrhoa, Carnarvon, on 
November 6, 1913 

Russian Ascent into the Stratosphere 

Sympathy will be felt for the three Russians, 
Fedoeeenko, Vasenko and Usyslun, pilot, engineer 
and student respectively, who met their deaths on 
January 30 in an attempt to investigate further the 
phenomena of the upper atmosphere. It was announced 
m the Press that a new height record of about 
70,000 ft. had been established for a manned balloon, 
a conclusion arrived at from the reoord of the damaged 
barograph. The pressure reached, however, haa not 
yet boen published. Apparently the accident was 
due to heavy weather as tho prime cause, for it 
appears that the balloon travelled about 360 miles 
m a south-easterly direction from Moaoow in the 
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first four or five hours of its flight. Two of the 
occupants were unwell and in dropping rapidly 
through oloud, the collection of ice on the gondola, 
together with that falling on it from the lower part 
of the balloon structure itself, and other chafing 
actions, eventually parted the gondola from the 
balloon. The ohief object of the flights, organised by 
the Society for Aviation and Chemioal Warfare, was 
to investigate oosmio rays and it has been said that 
thirty instruments for various purposes were being 
earned The balloon expanded had a dianjetcr of 
115 ft and the whole woighed 2 tons The metal 
parts were of rustless steel The lowest pressure 
reoord of 50 mm (61,000 ft) for a balloon rests at 
present with the stratostat USSR piloted by M 
Prokofiev last September 

Photographs and Early Maps of the Finland of East Anglia 
In the Art Gallery of Messrs W. Hoffer and Sons, 
Ltd , Cambridge, there is an exhibition of ancient 
maps of the Fenland and of recent aerial photo¬ 
graphy of the samo region. This exhibition, winch 
will be open until February 12, directs attention to 
the activities of the organising body, the Fenland 
Research Committee, which was founded under the 
presidency of Prof A C Seward in 1032, for pro 
inotmg the intensive investigation of tho complex 
history of the Fenland basin Tho members represent 
tho interests of archaeological, botanical, goolngiral 
and historical science, co-operating closoly m attack¬ 
ing the very complex problems of the developmental 
history of tho Fonland basin Co-ordinatod oxoava 
tions havo already boon made and a number of 
publications have appeared One extremely important 
side of tho work of tho Committee is tho aerial 
photography of the ontiro region. This roveals on 
the silt area of the fens beside the Wash a hitherto 
unsuspected density of remains of tho Romano 
British occupation and of lator times Field systems, 
dwellings, river-beds, droves and creeks are visible 
m gisiat profusion and olanty, and the examination, 
interpretation and mapping of these remains will be 
a major activity of the Committee for some time to 
come Tho preparation of suitable field maps for use 
in this task is a heavy charge on the Committee 
and tho exhibition is intended to stimulate public 
assistance to tho provision of part or all of the sum 
of £500 required 

Beam Wireless Communication with China 
On February 3 a new Maroom boom wireless 
station was opened at Chenju, near Shanghai, to 
give direct radio communication with Great Britain, 
and it is anticipated that within the next year 
Shanghai will be m telephonic communication with 
London, This will add yet another link to tho already 
widespread ramifications of the international radio 
telephone servioe available from London. In an¬ 
nouncing the opening of the new station, tho Timet 
recalled the fact that the first wireless station m 
China was erected by that journal at Wei-hai-wei m 
1904 m order to receive dispatches during the Russo- 
Japanese war from its correspondents on board a 


steamer specially chartered for the purpose. The 
Maroom Co later undertook the establishment of 
communication for the Chinese Government, and the 
recent extension referred to above is due to the 
enterprise of the Ministry of Communications Tho 
whole of the technical matonal used for the Chenju 
station was purchased m Great Britain with funds 
from tho British Boxer indemnity, and Chinese 
engineers have co-oporatod most effectively in the 
installation. 

Electric Discharge Lamps 

Sous interesting characteristics of the new electric 
discharge lamps were described and demonstrated m 
a lecture gi\en before the North-West Area Section 
of tho Illuminating Engineering Society at Man¬ 
chester on January 30 by Mr H. R. Ruff, of tho 
Research Department of the British Thomson 
Houston Co, at Rugby. Mr. Ruff showed that 
highly coloured wall papers are completely robbed 
of their colour hy a form of lamp using sodium 
vapour, appearing os though executed only m black, 
white and grey On the other hand, an eleotno 
discharge lamp using mercury vapour was shown 
to contain strong yellow, green and blue elements— 
with tho result that coloured papers show up quite 
well by this light, Numerous installations of these 
lamps are being made in streets throughout Great 
Britain, and they are also proving to have interesting 
possibilities for use in factories A certain amount 
of care is, however, necessary when applying them 
to processes with revolving maohineiy, owing to the 
formation of streboseobic effects, by which wheels 
appear to bo turning m a contrary direction These 
lamps provide about 16,000 lumens for a consump¬ 
tion of 400 watts and can be adapted to ordinary 
supply circuits using either alternating or direot 
currents, although the former is more oonvoment. 
Tho efficiency is 2\ 3 times that of a filament lamp 
A new form of vacuum lamp containing mercury 
which emits a moderate amount of ultra-violet light 
and is thus useful from the hygienic point of view 
was also shown 

Constitution of the Upper Atmosphere 

I’rksent conceptions of tho physical and chemical 
constitution of the upper atmosphoro wore sum¬ 
marised in a most entertaining way by Dr G C 
Simpson in the twenty-fourth Bedson lecture de¬ 
livered at Armstrong College, Newcastlo-upon-Tyne, 
on February 2 Dr Simpson dealt first with the 
thickness of the troposphere over the earth’s surface, 
and tho temperature distribution within it, and 
throughout the stratosphere, including tho discoveries 
of Luidemann and Dobson since 1920 from observa¬ 
tions of meteors, also osone concentration and 
distribution relative to (surface) atmospheric pressure. 
The evidence of sound wave and wireless wave 
reflections was then reviewed, and finally the evidenoe 
from auroral observations on the influence of sunlight, 
and on the composition of tho atmosphere. Clouds 
in the stratosphere, and tho dissociation of oxygen 
and nitrogen molecules at 100 km and above were 
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all touched upon. Throughout his locture, Dr. 
Simpson stressed the uncertainty of prophecy m 
those matters, but his exception of weather fore¬ 
casting caused amusement Most of the learned 
societies of the district were represented in the 
audience, which was highly appreciative of the visit, 

Neon Signs 

Tub discharge tubes used for advertising are a 
development of the old Geissler and Crookes tubes 
in which various beautiftal effects were produced 
when evacuated tubes filled with certain gases were 
excited by an induction coil. In the January Engineer¬ 
ing Supplement to the Siemena Magazine, there is 
an interesting article on the construction and the 
physical theory of commercial discharge tubes by 
E. A Beans Forty years ago, the gases used wore 
mostly nitrogen and carbon dioxide, and these 
required continual replenishing It was only when 
the rare gases, argon, neon, helium, oto , wore ox pen¬ 
men tod with that it was found possible to obtain a 
reasonably permanent luminous disohargn These 
gasos nro not subject to absorption to anything like 
the some extent as the commoner gasos Neon at a 
suitable pressure gives more visible light and has a 
lower electrical resistance than tho other permanent 
gases and hence a greater length of tubing can be 
operated for a given voltage Neon has a cheerful 
red glow, argon gives a faint lavondor colour 
and has little luminosity, and helium has a whitish 
glow Combinations of various gases and vupoura 
with neon and the use of coloured glass tubes have 
enabled many striking and pleasing coloured effects 
to bo obtained The positivo column extending to 
tho anode forms tho mam region of luminosity in 
the tubo By mixing traces of unpurity in the gas, 
it is possible to obtain narrow cords of light which 
move within the tube and give rise to the typo of 
discharge known as the ’ripple neon’ Sometimes 
also the oolumn of light splits up into rows of coloured 
discs which often rotato round the axis of the 
tube These effects are known as ‘striations’ Alter 
nating current is used for operating commercial 
tubes. Ab the voltage absorbed under running con¬ 
ditions is about 200 volts per foot of tube, it is usually 
divided up into a number of sections each supplied 
by a separate transformer 

Banting Research Foundation, Toronto 

Thts foundation aroso out of the desire to com¬ 
memorate the discovery of the active principle of 
the islets of the pancreas by Dr. F. O. Banting m 
1021-22, and has received wide financial support in 
Canada. It has now been in active operation for 
six and a half years, though m tho first two years 
the hill capital sum was not available and tho number 
of grants made were few. The capital sum now 
amounts to about 700,000 dollars and the number 
of individual grantees has steadily increased The 
total number of grants made during the period is 92. 
These have been distributed to 63 workers m the 
following universities : Alberta 4, Saskatchewan 2, 
Dalhousie 8, Queen’s 2, Western Ontario 2, Manitoba 
16, McGill 26, Toronto 30 and 2 non-university. 


Some fifty papers have already appeared in scientific 
publications, while a further fifteen are m press or 
ready for publication. Several pieces of work are 
not as yet complete. In aocordanoe with its charter, 
the Foundation also aids m the support of the 
Department of Medical Research, University of 
Toronto (Dr. F. G Banting) and from this source 
numerous papers on silicosis, tho action of vitamins 
and other topics have appeared During the past 
year twenty workers received grants from the fund. 
Tho Foundation, whioh is the only one in Canada 
giving support to medical research, has proved a 
valuable aid and stimulus to such research in that 
country Tho world oconomio depression has in¬ 
creased the demands upon the Foundation, the 
trustees of which would welcome a larger revenue. 
Correspondence should be addressed to the Banting 
Research Foundation, Toronto, Canada 

Reptile Skins in Commerce 

A mw years ago the use of the skins of reptiles 
m the manufacture of shoes was regarded as a whim 
of the moment, but now tho view is strongly held 
by the leather trado and by technical experts in the 
industry that the skins arc established as a raw 
material for leather production on as permanent a 
basis os goat, calf and sheep skins Tins is the view 
expressed by the sub-committee appointed by the 
Imperial Institute Advisory Committee on Hides and 
Skins (Bull Imp. Inst, 31, No 2, 160 , 1933) The 
change in outlook has taken place since 1926, when 
reptile skins were employed only m the making of 
luxury articles , now they are used for the mass- 
production typos of shoes, as well as for bag and fancy 
leathers. Some of the advantages of reptile leather ore 
that it is hard-wearing, stronger than sheep, goat or 
even calf skins , it shows great variety of pattern and 
design , and it takes colour readily But the demand 
has been telling upon reptile populations in various 
tropical countries In 1932, India exported 2} 
million reptile skins , in 1931, more than two million 
come from the Dutch East Indies, curd serious 
depletion has occurred in the stock of the North 
American alligator, the edible terrapins of the 
United States, and the green turtle, the last being 
valued as food An exhibition of reptile skins and 
their products will bo opened at the Imperial Institute 
on February 12 at noon by Lieut.-Col J Colville, 
Parliamentary Secretary to the Department of Over¬ 
seas Trade 

Eton College Natural History Society 

It is encouraging to find that in the pubho schools 
of Great Britain there is no sign of declining interest 
in field studies. The expeditions held on holidays and 
half holidays by the Eton College Society are excellent 
as introductions to natural history, and may lead to 
the more individual interest whioh is revealed in the 
lists of reoords, of leoturee, and of museum prepara¬ 
tions mentioned m the annual report for 1932-33. 
The report is enlivened by photographs taken by 
the members, and a list of Lepidoptera from the 
Eton distnot, by Brigadier-General B. H. Cooke, 
I should be useful as a check-hat for youthful oolleotora. 
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Destructive Earthquake* in 1933 
SonoNca Sxbvicb, Washington, D.C. (Mail Report, 
December 28, 1933) has issued a list of 39 oorthquak.ee 
in 1933 that were strong enough to be recorded by 
distant seismographs Of these, only five caused the 
loss of many lives The most destructive was the 
Sannlcu (Japan) earthquake of March 3, by which 
1,860 persons were killod in addition to 956 others 
missing. The Long Beach (California) earthquake of 
March 10 was responsible for tho loss of about 120 
liven, the Kos earthquake of April 23 for about 100, 
the West Sumatra oarthquake of June 24 for about 
70, and the Chinese earthquake of August 25 for about 
100 The Baffin’s Bay ‘earthquake’ of November 
20 would no doubt have added to tho number had 
it not oocurred m an uninhabited region. Tho total 
number of persons killed by earthquakes m 1933 is 
thus loss than 3,000, or less than one-half tho number 
killod on the roads m Great Britain, and much less 
than the average number (about 14,000) killed by 
earthquakes every year (Natubb, 126, 214 j 1930). 

Early Students’ Laboratories 

Whkn Lord Kelvm opened tho laboratories of 
University College, Bangor, in 1885, ho gave an 
address on seientifio laboratories which was printed 
in Naturk of March 5, 1885. p 409 He stated 
that the physical laboratory he started in an old 
wine collar m the University of Glasgow on his 
appointment as professor of natural philosophy 
in 1845 was the first one intended for students’ 
practical work, and tliat the first chemical labors 
tory for a similar purpose was that of Prof von 
Liebig at Giessen, founded "not many years after 
1831” In the November issue of the Ftrvtrw of 
Scientific Instrument », Prof P C Ricketts brings 
forward evidence that both physical and chemical 
laboratories for the regular use of students were 
provided at Rensselaer by Amos Eaton when he 
became professor of chemistry and experimental 
philosophy there m 1824, and that "tho instruction 
was extremely systematic and continuous”. 

Microscopes and their Accessories 

Wb have received from Messrs. W Watson and 
Sons, Ltd , 313 High Holbora, London, W C 1, a 
copy of the now edition of their microscope catalogue 
A number of mierosoopo stands of varying oorn- 
pioxity are listed, and ranging in price from £4 to 
£100, together with ranges of objectives, oye-pieoes, 
sub-stage fittings, etc. Several pages are devoted to 
a description of the principles of construction 
adopted by Messrs Watson. Tho limb, carrying the 
body at one end and the sub-stage at the other, is 
machined from a solid easting, ensuring basic align¬ 
ment throughout, and that the stage bracket is truly 
at right-angles to the body and sub-stage. Similarly, 
the tube, nb and objective fitting are machined from 
a solid metal billet, instead of being m three pieoee 
as formerly, so that the nsk of separation of parts 
is abolished, and enduring parallelism between the 
meohamoal and optioal axes is ensured. Water 


immersion objectives, a new low-power binooular, 
and new dark-ground oondensere also find a place 
in the catalogue. 

Plan for Exploring Soviet Far North in 1934 
At a reoent sossion of the Seientifio Council of the 
All-Union Arctio Institute, plans were adopted for 
expeditions to the far north during this year. The 
plans moludo extensive exploration of tho great 
northern soa route Tho Moscow Daily News reports 
that particular attention is to be paid to tho little- 
known Laptev and Eastern Siberian scan Geological 
expeditions will aim at creating a fuel base for ships 
navigating the groat northern sea routo and at 
discovering ores of non-ferrous and rare metals 
Their attention will therefore be concentrated on 
Novaya Zcmlya, tho eastern part of the Chukotsk 
peninsula and Northern Land, whore indications of 
oil, coal and ores have boon found Goodetio ex¬ 
peditions with an aeroplane at their disposal will 
carry out preparatory work for compiling the first 
1 1,000,000 map of tho Soviet Arctio, to bo pub¬ 

lished in 1937 Five new permanent research stations 
Will be added to tho existing twenty, and a new 
laboratory for tho study of magnetic phenomena will 
be erectod near the ostuary of the Kolyma Attention 
is to lie paid to the study of reindeer and polar dog 
breeding Special breeding farms are to be organised 
in order to facilitate communication botwoon the 
stations along tho northern sea route. 

Pumps at the Science Museum 

Thk plan now being followed at the Science 
Museum, South Kensington, is to publish handbooks 
of two kinds , one containing historical notes, and 
the other containing dotails of the exhibits Some 
time ago we directed attention to the new volume of 
‘‘Historical Notes on Pumping Machinery” and we 
now have pleasure in referring to the new “Desonptive 
Catalogue” Like the former, this has lieen prepared 
by Mr O F West ontt Tho notes placed alongside 
the exhibits in tho Science Museum have long been 
known for thoir fullness and their accuracy, and the 
“Descriptive Catalogue” contains more than five 
hundred of theeo notes together with many exoollent 
illustrations The pumping machinery collections are 
divided into about twenty groups and the exhibits 
range from the most primitive baling appliances to 
large turbo-blowers and the mercury vapour vacuum 
pumps of Gaede and Langmuir. The prioe of the new 
volume is 3* 6d , so that for 8* tho reader can obtain 
both handbooks, which together oontam more precise 
information on pumps of all kinds than can, we 
believe, be found in any other publication. The 
compiling of such catalogues mvolves a very great 
amount of research and Mr Weetcott is to be con¬ 
gratulated in having brought his task to a suooeesftil 
conclusion 

Medals of the Institution of Chemical Engineers 

At the twelfth annual corporate meeting of the 
Institution of Chemical Engineers on February 16, 
I presentation will be made of the Moulton medal, the 
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Junior Moulton medal and prize of books, and the 
Osborne Reynolds medal, all of which worn instituted 
m 1929. The Moulton medal, which commemorates 
the chemical engineering work of the lato Lord 
Moulton at tho Department of Explosives Supply, 
is awarded for tho best paper of each year presented 
before the Institution Papers by non-members of 
the Institution are eligible for this modal. For 1933 
the award is made for the following papers ‘ The 
Mechanical Properties of some Austenitic Stainless 
Steels at Low Temiieratures", by Messrs E W 
Colbeck, W E MacGillivray and W R D Manning; 
and “The Mechanical Properties of Metals at Low 
Temperatures (2)—Non-Ferrous Materials”, by 
Messrs. E W Colbock and W. E MacGillivray 
The Junior Moulton medal is given for the best paper 
of the year read before the Graduates and Students 
Section of the Institution. Only papers by graduates 
and students of tho Institution are considered for 
this medal and prise For 1933 the award is mado for 
the paper . “The Solvent Extraction of Sulphur from 
Sicilian Ores", by Dr E H T Hoblyn Tho Osbomo 
Reynolds medal commemorates tho fundamental 
investigations of the late Prof Osbomo Reynolds, 
and is awarded for meritorious servico for the 
advancement of the Institution For 1933 tho award 
is made to Mr H W Cromer Mr Cromer acted as 
honorary secretary of the Institution during the 
illness of the late Prof J W Hinchley m 1931, 
and was appointed to succeed Prof Hinohloy in that 
office on the latter’s death 

Announcements 

H R H thk Prin< k or Walks has consented to 
become patron of the London School of Hygiene and 
Tropical Medicine, with which is incorporated the 
Ross Institute. 

Thk Catherine Wolfe Bruce gold medal of the 
Astronomical Society of the Pacific for the year 1034 
has been awarded to Prof Alfied Fowler, Yarrow 
research professor of tho Royal Society and professor 
of astrophysics m tho University of London (Imperial 
College of Science), for his distinguished service in 
the field of astronomy 

Thk council of the Institution of Electrical 
Engines!rs has made the twelfth award of the Faraday 
medal to Sir Frank E. Smith, secretary of the Depart¬ 
ment of Scientific and Industrial Research The 
Faraday modal is awarded either for notable scientific 
or industrial achievement in electrical engineering or 
for conspicuous service rendered to the advancement 
of electrical Hcience, without restriction as regards 
nationality, country of residence, or membership of 
tho Institution Dr R Thury, of Geneva, has been 
elected an honoraiy member of the Institution 

Mb C S Wbiuht, superintendent of the Admiralty 
Research Laboratory at Tcddington, has been ap¬ 
pointed as from July 8 to be director of scientific 
research, Adraualty, in succession to Dr C V 
Dryadale 


Psor. Hans Fischer, professor of organic chemis¬ 
try and PnvcUdoteni m plant physiology in the 
Bavarian Technical High-sehool, Munich, will deliver 
the fourth Pedler lecture before the Chemical Society 
on Thursday, February 22, at 8 p.m , m the lecture 
theatre of the Royal Institution The title of Prof. 
Fischor’s lecture will be “Chlorophyll" Admission 
to the lecture will be free without ticket 

A contbrkncb on “Problems of Potato Growing” 
will be held at the Rothamsted Experimental Station, 
on Tuesday, Fobmary 20, at 11 30 am The chair 
will be taken by Capt. J Mollett, chairman of the 
Potato Marketing Board Papers on problems in 
potato cultivation will be road by Drs G. H Pethy- 
bndge, R T Leiper, H E Woodman, E M Crowther, 
and Mr H V Gamer. Further information can be 
obtained from the Secretary, Rothamsted Experi¬ 
mental Station, Harpenden 

With the issue on January 5. the lirutache 
Mtdxztnxaahe Wochenschnfl entered tho sixtieth year 
of its existence It contains several important 
artiolos, notably one on rheumatic diseasos by Prof 
Aschoff, and another by Prof Heme on inflammatory 
conditions of the ins, with an excellent coloured 
plate 

A volume of "Abstracts of Dissertations approved 
for the Ph D , M Sc and M Litt Degrees in the 
University of Cambridge during the Academical 
Year 1932-1033” (Cambridge University Press, 1933) 
lias been issued, tho summaries ha\ ing been approved 
by tho examiners or by tho student’s supervisor 
By this means, the nature of research work which 
might otherwise bo overlooked foi a time is made 
easily accessible, and copies of the dissertations can 
be consulted if desired in tho University Library or 
at the University Registry 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned —An 
agricultural chemist at tho Imperial institute of 
Agricultural Research, Pusa—The High Commissioner 
for India, General Department, India House, 
Aldwyoh, London, W C 2 (Feb 12) A curator of 
tho Wakefield Museum and Art Gallery—The Town 
Clerk, Town Hall, Wakofiold (Feb. 17). A borough 
engineer to the Metropolitan Borough of Hackney— 
The Town Clerk, Town Hall, Hackney, E 8 (Feb 17) 
An inspector in connexion with agricultural and 
horticultural education and research—'The Secretary, 
Ministry of Agriculture and Fisheries, 10, Whitehall 
Place, S.W.l (Feb 20) A temporary veterinary 
officer to the Lancashire County Council—The Clerk 
of the County Council, County Offices, Preston (Feb 
28) A bacteriologist and clinical pathologist at 
Queen’s Hospital, Birmingham—The House Governor 
(March 5). A City bacteriologist to the City Council 
and professor of bacteriology m the University of 
Liverpool (joint appointment)—The Registrar, The 
University, Liverpool (April 14). An assistant in the 
Museum at the Royal Botanic Garden, Edinburgh— 
The Regius Keeper. 
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opinions expressed by hu correspondents. Neither 
can he undertake to return, nor to correspond with 
the tenters of, rejected manuscripts intended for this 
or any other part of Nature No notice is taken 
of anonymous communications ] 


Man Excretion of (Estrogenic Hormone in the Unne 
of the Stallion 

In earlier investigations 1 it was shown that the 
largest quantities of oestrogemo hormone (folliculin — 
s. oBstnn) are exoreted in the urine of pregnant mares 
(100,000 mouse units per litre) I found this also to 
be the ease in other equmes (ass, zebra) during 
pregnancy, whereas, in the non-pregnant state, tho 
excretion of hormone both in equmes and m other 
mammals is very small, at most 0 5 per cent ui com¬ 
parison with that of the gravid animal Curiously 
enough, as a result of further investigations, it ap¬ 
pears that in the urine of the stallion also, very largo 
quantities of cSbtrogunio hormone are eliminated 
(The first determinations indicating the high content 
of (estrogenic hormone in tho unno of tho stallion 
were made by Dr E P Huussler in tho scientific 
laboratory of Hoffmann-La-Roche in Basle ) Accord¬ 
ing to my analyses, tho amount of hormone varies 
between 10,000 and 400,000 m u per litre of urine , 
the differences appear to have some relation to tho 
origin of the animals 37 litres of urine obtained from 
four stallions wore rendered acid to Congo-rod by the 
addition of mineral acid, boiled tor fivo minutes and 
subjected to exhaustive extraction with benzol Tn 
this way I found a hormonio content of 170,000 
m u per litre, which can very well be regarded as an 
average value The stallion therefore excretes 
1,700,000 m u of (rstrogemo hormono per diem 

These quantities of oestrogenic sex hormone in tho 
unno of a malo animal are particularly high when 
compared with otlier values as shown in tho accom¬ 
panying table •— 


fw litre | I>r dkiu 
(m u) | (mu) 


1,700,000 

2,000 

1 , 000,0110 


On the basis of my earlier experiments, the unno 
of pregnant mares is now generally employed as the 
standard material for the preparation of uistrogemo 
hormone The urine of the stallion, which is always 
procurable, will now also be available as a standard 
material for the oestrogemo hormone A stallion 
produces 62 gin of hormone m a year 

I found tins mass excretion of hormone only in tho 
male and not in the female horse. The determination 
of the hormone content, therefore, makes hormonic 
recognition of sex possible in the urine of a horse 
In tbs connexion we find the paradox that the male sex 
is recognised by a high oestrogemo hormone content. 
If on examination, only 1 m u or even less hormone 
is found mice of horse's unne, the feminine sex 
may, as a result, be reoogmsed. If 10 or more m.u 
of costrogemo hormone per o.o of hone’s unne are 
found, the masculine sox may be deduoed. 

In the unne of the oastrated horse (gelding), I 
discovered only very small quantities of hormone, 


less than 0 3 per cent of the amount in the unne of 
the stalhon. Similarly the young, sexually immature 
stallion (colt) excretes only very small quantities of 
hormone (about 0 2-0 5 per cent) These results 
appear to me to show that the tee tee of the horse 
must be held responsible for the production of the 
large quantities of hormone By means of aootono- 
aloohol extraction I was able to demonstrate the 
presence of 23,100 mu in the two testes of a stalhon, 
together weighing 360 gm These values show that 
the testis of the horse m the richest tissue known cen¬ 
tal rung oestrogenic hormone According to my analyses, 
tho hormonio content of both testes of tho stallion is 
more tlian 600 times as great as that of both ovaries 
of a sexually mature woman and about 300 tunes as 
great an that of both ovaries of a sexually mature 
mare. Tho two testes of tho horse, together weighing 
350 gm , contain four to five times as much hormone 
as a human or horse’s placenta weighing 500 gm. In 
contradistinction to the testis, tho opididymis of the 
stallion oontains no hormone (less than 10 m u in an 
epididymis weighing 6 4 gm.) In the fneces of the 
stallion I found quantities varying from 1,000 to 
10,000 m u per kgm The blood oontains less than 
800 m u. per litre 

Tho mass excretion of oestrogemo hormone in the 
unno of ft male animal in, according to the expert- 
menls I havo so far carried out, a peculiarity of the 
equinox Tliux, I found for the malo zebra, 36,000 m u , 
the Gravy zebra, 40,000 m u , tho ass (stallion). 
3,300 m.u , and tho kiang (AaiaLic wild aas), 3,300 m u 
per litre of urino , whereas for the bull and the 
dromedary (stalhon) loss than 330 m ii per litre of 
unno wore found 

Similarly tho high hormone content of tho teuton 
is to be found only among the Equate In the two 
testes of a bull, together weighing 420 gm , less than 
21 in u were found, that is, less than 0 00 per cent 
compared with horse’s testes (horse’s testes, 06,000 
m u per kgm , bull’s testes, less than 60 m.u per kgm ) 

It should be pointed out that the male sex hormone 
— as tested by the comb of a cock—is not exoreted 
in increased quantities in the unno of the stallion. 
Gonadotropic hormone, prolan, and corpus luteum 
hormone are not excreted at all 

As is well known, oestrogenic hormono is readily 
solubln in all organic solvents If human unne is 
shaken up with any solvont not miscible with water 
(ether, benzol), most of the hormone passes into the 
solvent On the other hand, as I have already shown*, 
the hormono in the urino of the pregnant mare cannot 
thus be extracted with these solvents If, however, 
tho urino is first made acid (to Congo-red) with mineral 
acid and boiled for 5 minutes, them the hormone can 
be extracted with ether or benzol As regards 
stallion’s urine, I made the following observations — 
If tho untreated urine bo shaken up with ether or 
benzol, hormone can bo extracted, but only from S 
to at most 25 per cent is taken up by tho ether The 
mam quantity of hormone can only be extracted if 
it is acidiflod and boiled for several minutes before 
extraction with other or benzol Tho hormone can 
be almost completely extracted from testicular tissue 
simply by treatment with ether or benzol The 
alteration m solubility of the hormone described 
occurs, therefore, in the animal outside tho tea tee. 

The cestrogonio hormone which is excreted in the 
unno of the stallion shows so far exactly the same 
biological properties as are known in tho eaae of the 
female sox hormone (follicular hormone, folhoulin, 
cestrm). For example, growth of uterine muscle and 
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proliferation of the uterine mueoaa are enormously 
stimulated by even small quantities of stallion's unno. 
After five daily injections oach of 0 5 c o of stallion’s 
urine, tho weight of tho uterus of a young rabbit 
weighing 1200 gm. rose from 0 47 gm to 1 8 gm On 
introducing larger quantities of unne (twelve daily 
injections oach of 3 o o of stallion’s urine) the weight 
of the uterus rose from 0 47 gm to 8 48 gm and the 
weight of tho vagina from 0 15 gm to 2 48 gm. The 
uterine musculature showed a great increase in muscle 
cells (hyperplasia), but oMjieoiully great was the pro 
lifcration or what might bo more correctly termed 
the hypei proliferation of the uterine and vaginal 
mucous membranes After tho injootion of stallion’s 
unno there was a retardation of testicular growth 
in tho infantile male rat (antunasoulme reaction) 

In such chemical properties as have hitherto boon 
observed, the (estrogenic hormone in stallion's urine 
corresponds with follicular hormono, in which con¬ 
nexion attention is invited to its solubility described 
above We aro now occupied with the exact 
characterisation of tho hormone 

Tho dotails of tho investigations and tho importance 
of the repoited findings in relation to the biology of 
tho sex hormones will ho discussed in a compre¬ 
hensive publication 

I take this opportunity of expressing my best 
thanks to Sir Peter Chalmers Mitchull for tho gift 
of material and to Dr Bernard Home, of London, for 
tho translation 


Biochemical Institute, Bernhard Zondek 
University of Stockholm 
Jail 10 
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A Source of Error in Photometry 

In tho course of Hjiectrosoopio work in this Institute, 
a source of error in photographic microphotomntry 
has been discussed, which under certain conditions, 
especially in tho case of bund Hpeetra, may bo rather 
sonous It is well known tliat the use of a wide 
photometer slit causes an error in tho determination 
of the maximum blackening of a spoctral lino on the 
plate, the line uppoanng broader and loss intense in 
the centre than by correct measurement with a 
narrow slit It is, however, easily overlooked that on 
error arises also in tho intogral intensity of the lino, 
and since the matter, so far as we know, has not boon 
dealt with in the photometric literature, it may be 
of interest to publish some calculations of the error 
under various conditions 

For tlie sake of simplicity, we will assume that the 
bluokoning on tho plate and the intensity of light 
are proportional, so that their integrals are equivalent 
For the distribution of intensity in tho spectral line 
we choose tho Gaussian function 
(t-intensity, v = frequency, £-= constant). Tho 

blackening S is as usual defined by S = log JJJ. 

The ourvn S in Fig 1 represents the actual blacken¬ 
ing on the plate, the curve J m Fig 2 is the photo¬ 
meter curve of the line when using an infinitely 
narrow slit. Using a slit of tho width d means taking 
the mean J' of the funotion J in the interval v ±d/2. 
It is easily seen that the integrals of the curves J 
End J’ in Fig 2 aro oqual, that is, the area a is equal 
to tho sum of the areas 6. But when we calculate the 
blackening S’ from the formula S'—log the 


area a will have a greater woight than the areas 6, 
so that the area A m Fig. 1 beoomes larger than the 
sum of the areas B. The integral of S' will always 
be smaller than that of S. 

S 



There are two factors which, under the chosen 
conditions, influence the magnitude of the error, 
namely, tho maximum blackening S, and the ratio 



insoluble integrals, the values of the error havo 
been obtained by a graphical method and are, there¬ 
fore, not very accurate 



The tabulated values of the error may be very 
roughly taken together in tho formula A — lfljS, p’, 
though A is of oourse m reality a much more com¬ 
plicated funotion of both 8, and p. 

A. Lanqkbth. 

E. WlT.T.M 

Umvenitetets kemiske Laboratonuxn, 
Umversiteteta Institut for teoretisk Fysik, 
Kebenhavn. 

Deo. 18. 
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Radiative Collisions of Neutrons and Protons 

It has recently been shown by Lea* that the passage 
of neutrons through paraffin wax and through liquid 
hydrogen gives rise to a gamma radiation of 1-8 x 10* 
e. volts energy, as well as recoil protons. As pointed 
out by Lea and Chadwick, the energy of thene rays 
corresponds roughly to that which would be emitted 
m the radiative combination of a neutron and a 
proton to form a diplon We have therefore calculated 
the probability of such a radiativo collision on the 
assumption that the neutron behaves as a funda¬ 
mental charge-free partiole throughout the collision, 
so that the radiation arises only from the acceleration 
of tho proton by the field of force of the neutron. A 
dipole moment may then be associated with tho 
system and the calculation eamod out m the usual 
manner* The result is that, for the range of energies 
involved m the experiments, combination should not 
take place more frequently than onco in ovory 1000 
collisions (the effective radius for diplon formation is 
about 2 X 10~ 14 om ). This is much smaller than tho 
obeervod frequency of about 1 m 4 collisions Wo 
have also calculated the probability of a proton 
radiating in tho impact without binding taking place, 
and find it to be even smaller. These results do not 
depend appreciably on tho form of interaction 
assumed between neutron and proton 

It is of interest to note that if we assume that the 
neutron is a complex partiolo consisting of a proton 
and an electron, and that there are excliange forces 
between the neutron and proton of tho typo suggested 
by Henienberg', then we obtain a much smaller 
probability of combination (of tho order of one 
effective collision m 10 4 ), for with this model tho 
dipole moment of the neutron-proton system vanishes* 
In view of tho discrepancy between thoory and 
observation, and also in view of the different effic¬ 
iencies to be expected for the process according as 
the neutron is or is not a fundamental particle, it is 
clearly important to obtain additional information 
about tho nature of the neutron-proton collision. 

H S. W Massxv. 

C B O. Mohb 

Cavendish Laboratory, 

Cambridge 
Jan 18 
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Remarkable Optical Properties of the Alkali Metals 

In a recent communication, Zener 1 has given an 
interesting interpretation of the peculiar optical 
properties of the alkali metals discovered by Wood 1 , 
differing from that which I previously suggested m 
these columns*. A closer consideration of the problem 
has led me to the oanviotion that the viewpoint of 
Zener, although not fully accounting for all the 
observed facta m its original form, can serve as a 
suitable basis for the discussion of the phenomena in 
question if modified in the following way . 

Zener starts from the assumption that the con¬ 
duction electrons of the alkali metals are practically 
free. In the absanoe of temperature agitation of'the 
lattice, they will then have only the one sharp 
resonance frequency, v «■ 0, and no reeonanoc 
frequencies corresponding to quantum jumps from 


the occupied to the unoccupied stationary states. As 
stated by Zener, the dielectno constant of the metal 
at frequency v is in this ease given by 



where N is the number of conduction electrons per 
unit volumo, e tho electronic charge and m the 
electronic mass. The electrical conductivity o, giving 
the current m phase with the electric vector of the 
radiation, on tho other hand, is zero for all frequencies 
except for y => 0, where it beoomos infinite The 
metal will hrnioe bo totally reflecting, even at per¬ 
pendicular incidence, for all frequencies for which 
c < 0 , that is, below the frequency v, given by 



Zenor trice to acoount for the results of Wood, 
according to whom tho transparency of thin films 
of the alkali metals, in going towards shorter wave¬ 
lengths, becomes greater by a factor of the order 
100,000 within a rather narrow frequoncy interval 
in the ultra-violet, by means of this phenomenon of 
total reflection, finding from (1) valuos of v, which 
agree rathor well with Wood’s experimental data. 
The difficulty with this interpretation is that actually 
the alkali metals are by no means totally reflecting 
m tho visiblo rogion, tho coefficient of reflection in 
tho case of potassium 4 , for which tho high trans¬ 
parency begins at about 3000 A., decreasing from 
about 90 per cent at 5000 A to about 10 per cent 
at 2500 A Wood’s rosults must therefore with 
certainty be ascribed to a change in the coefficient 
of extinction rather than to a change in tho reflecting 
power. 

Now such a change in the extinction coefficient 
can be obtained on the same fundamental assumptions 
as introduced by Zener, if it be remembered that the 
resononoe frequoncy v — 0 is not infinitely sharp 
but suffers a broadening due to the impacts of the 
conduction electrons with tho motallio lattioe, which 
tho temperature agitation of the latter brings about. 
Specialising formula) which I have given elsewhere* 
for the case of free electrons, tho half breadth 8 of 
tho resonance line v — 0 is found to be 



where a, is the electrical oonduotivity for constant 
fields, while o and c oro givon by 

o,8* 2(7,8 

° “ v* + 8*’ * “ 1 “ v* + 8*’ 

The indox of refraction n and the coefficient of ex¬ 
tinction x are found from o and t by means of the 
relations 4 

n* = i (Vo'-TWh* + *). 

“ 4 (V*' + 4®*/** - «)• 

In the table at the end of this letter I have oomputed 
the values of a, c, n and x for potassium in the interest¬ 
ing region of wave-lengths, using o, =■ 1 35 x 10", 
which leads to 8 — 4 11 x 10 1 ' aooording to (2). 
As may readily be seen, there exists a critical fre¬ 
quency below which n is abnormally small, while 
above it x practically vanishes , the critical frequency 
with groat approximation » equal to v, as given by 
(1). 
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The vanishing of x above v, oxplams Wood's results 
Below v„ the values of n and x may be compared 
with a few direct experimental determinations In 
the case of potassium’, for wavo-longths 6050 A , 
0800A, 4720A, n has the values 0 066, 0 068, 
0 070, x the values 1 77, 1 50, 1 00 The values 
of x agree fairly well with the computed values, tho 
values of n are indeed exceptionally small but still 
larger than tho computed values by a factor 10. 
The discrepancies must evidently be ascribed to the 
fact that the electrons uro not oomplotely freo os 
assumed If the electronic transitions, made possible 
by the binding, cause a to be about 10 times as largo 
as in tho accompanying table, values of n agreeing 
more closely with experiment will be obtained, while 
the general behaviour of n and x discussed above 
is not obliterated os m the case of other metals 
having a a about 1000 times ns large (for example, 
silver*) 
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Diffusion of Water in a Zeolite Crystal 
It has long been known that minerals of tho 
zeolito family show remarkablo properties which 
indicate that certain constituents of the crystal 
lattice nro movable The exoliangoability of cations 


lattices contain wide meshes, through which a 
migration of matter may very well be assumed to 
take place 1 

I have mado on attempt to study this migration 
quantitatively For this purpose I have ohoeen an 
optical method, which makes a diroot observation of 
the migration possible The reversible dehydration 
and the substitution of the water of constitution with 
other substances bring about characteristic changes 
in the optical properties of tho r oolites. The refraotive 
index, the extinction angle, and the double refraction 
may change considerably 

Whon studying the rohydration m moist air of 
partially dehydrated cryHtab. of heulandito between 
crossed niools in the polarising mioroscope, Rinne, 
Gaubcrt , >* and others have observed a diffuso black 
band, parallel to the surface, slowly migrating from 
tho surfaces towards the mtenor of the crystal. Tho 
position of tho black band is dependent upon the 
angle between tho crossed nicols and the crystal axes 
For any value of this angle, those parts of tho crystal 
that have a water content corresponding to this 
extinction angle will appear black No quantitative 
study of the phenomenon has, however, been made 
so far 

I have boon able to oonhrra those observations 
When using monochromatic light and strongly de¬ 
hydrated crystals, I have observed as many as seven 
bands, the number depending upon tho degree of 
dehydration, tho thickness of tho crystal, and the 
wave length of tho light These bands (except that 
ncan'st the edge, which evidently is identical with 
the above mentioned extraction angle band) do not 
move when the moolu are turned and are evidently 
duo to the change in double refraction known to 
accompany the dehydration Each band corresponds 
to a water oontont with a double refraction giving a 
phase difference of nX. If wo know tho oxact relation 
between water content and extinction angle or double 
refraction, a very detailed analysis of tho distribution 
of water in the crystal after different timos of diffusion 
can be made, for example, by measuring tho position 
of all the bands with an ocular screw micrometer 
Tho extinction angle band can be used only for the 
highest water content, since the angle is independent 
ot tho change m water content, except for the last 
few per cent entering tho crystal. In all other cases 
the double refraction bands have to bo usod 

Of course all quantitative measurements must be 
mado in a vacuum Heulandito crystals, carefully 
selected to secure material as optically homogeneous 
and free from cracks as possible, were ground to thin 



and the possibility of driving out the water of con- I plates parallel to the cleavage plane Such a crysta 
stitution and substituting it with other substances in was placed m a specially constructed vacuum mioro- 
a reversible way without spoiling the crystal can be cuvette, which could be connected to an evacuated 
understood only by such an assumption X ray container with air-free water, kept at constant tem- 
atruoture determinations liavo shown that zeolite I perature in a thermostat The cuvette could be heated 
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to any desired temperature with a small, closely 
fitting eloctno oven. The temperature of the crystal 
was measured with a thermocouple 
Sorption isobars of water in heulandite at different 
pressures and temperatures were determined with a 
sorption balanoe apparatus to be described elsewhere 
By varying tho temperature of the crystal and the 
water vapour pressure in the cuvette, the crystal 
could thus be given any accurately known water 
content, and the corresponding changes in the optical 
properties could be determined 

Diffusion experiments were made in this apparatus 

with crystals dehydrated by different amounts When 
the crystal had attained equilibrium, tho stopcock 
to the wator container was opened, and water vapour 
of a constant, accurately known pressure was let in 
Observations wore made in monochromatic light from 
a Pirani sodium lamp. Fig 1 shows a senes of photo¬ 
micrographs from such an experiment 

Tho measurements show that tho displacement of 
each band is proportional to the square root of time. 



no 2 


m agreement with the requirements of tho general 
diffusion equation Scj6t^-9jix (D$”) (Boltzmann 4 ) 
Calculation of the diffusion constant D from the 
observations on each band shows that there is a 
strong drift of D with tho concentration At 20° C 
in a direction normal to tho face t (Dos Cloisoaux 
notations), tho constant varies from 3 2 X 10"' to 
8 9 X 10"’ cm 1 sec " l , while tho concentration in¬ 
creases from 12 0 to 17 5 per cent. The diffusion 
shows a strong anisotropy, being immeasurably small 
normal to the cleavage piano and showing in this 
plane a minimum value normal to tho face c (Fig 2) 
The ratio between the maximum and minimum values 
in this plane corresponding to the ‘diffusion ellipse’ is 
12 5 

It is plumed to study tho diffusion of other gases, 
and also to use other zeolites, in the first place some 
of those for which complete X-ray structure deter¬ 
minations have been made. Investigations of this 
kind bear some relationship on the well-known 
surface diffusion studies*!*. In both oases the dif¬ 
fusing molecules meet vacant Iattioc points in their 
path 

A detailed report of the investigation and a dis. 
cushion of the results will appear Shortly. 

Arne Tisklius 

Laboratory of Physical Chemistry, 

University of Uppsala, 

Sweden. 
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Weiss Constant of Paramagnetic Ions m the 5-State 

The influence of crystalline and moleoular fields on 
the magnetic bohaviour of paramagnetic ions has 
formed the aubjeot matter of several theoretical 
papers by Be the, Van Vleck and others 1 . In the case 
of ions in the <S-state (for oxample, Mn+ + ), the sus- 
ocptibilities of which are duo wholly to tho spin 
moments of their electrons, the theory leads to the 
following result tho Weiss Constant 0, appearing 
m the well-known relation X—C/(T—6), is zero; 
that is, the susceptibilities of these ions oonform to 

tho simple Curie law of inverse dependence on 

absolute temperature This result has been fully 
verified experimentally by Jackson* and others m 
the case of manganous salts in the solid state But, 
for these salts tn aqueous solution, m which state one 
would, a fortiori, expect this result to hold true, the 
experimental data at present available* do not follow 
this rule , they yield large values for 0, namely, 
24-28 for tho ion in MhCI,. and 22-27 for the ion 
in Mn(NO,), 

I have therefore made some extensive measure¬ 
ments with aqueous solutions of those salts, of various 
concentrations, from room temperature to about 
98° C Tn all cases I had that the susceptibility of 
tho Mn+ + ion obeys the simple Curio law , the 
maximum value oi 0 obtained in these measure¬ 
ments was less than 3 

The Curio constant, C, of the Mn+ + ion, obtained 
in these measurements, was 4 19 pier gm ion in 
Mnl’l, solutions, and 4 11 per gm ion m Mn(NO,), 
solutions These correspond to 28 8 and 28 5 Weiss 
magnetons respectively, as against previous values of 
28 1 for solution and 29 0 for solid 

A detailed report of this work, which was earned 
out under tho guidance of Prof K S Knshnan, will 
be published in tho Indian Journal of Physics 

Akshayananda Bomb 

210 Bowbawvr Ntnsit, 

Calcutta 
Dec 4 
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Photo-Oxidation of Nitntc to Nitrate 

Thrbc is considerable difference of opinion regard¬ 
ing tho possibility of the oxidation of nitrites by 
oxygen to nitrates Borzelius reported that when 
aqueous solutions of alkali nitrites are boiled m air, 
they absorb oxygen with the formation of nitrates. 
G Lunge and E Fr&ny, J. Lang* and others showed 
that aqueous solutions of nitrites pass into nitrates. 
According to R. Abegg and H Pick*, oxygen of 
the air oxidises a solution of silver nitrite to silver 
nitrate. On tho other hand, E Divers*, Sir P C. 
RAy 4 , C Russworm*, M Oswald*, and others observed 

no oxidation of solutions of nitrites in air C Matignon 
and Q Marchal’ reported that an aqueous solution 
of sodium nitrite u not oxidised by prolonged oontaot 
with oxygen, under a pressure of 50- 00 atmospheres, 
even tn the preeenoe of a catalyst But when the 
pressure is raised to 175 atmospheres and temperature 
to 395°-530°, solid sodium nitrite is almost com¬ 
pletely oxidised to nitrate. 

The formation of nitrates from nitrites m acidic 
solution is cosily explained from the point of view that 
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the solution of nitrous acid undergoes the following 
chan go 

3 UNO, ~ UNO, + 2NO + H.O. 

In presence of air, the f nitrous acid may be com¬ 
pletely converted into ni'trio acid This seems to be 
the explanation of tho observation of A. Monts* 
regarding the conversion of nitrites to nitrates in soil, 
in presence of carbonio acid and air Dhar' and 
collaborators havo shown that solutions of sodium 
nitrite can Ihi appreciably oxidised to sodium nitrate 
by passing air in presence ot inductors like ferrous 
hydroxide, sodium sulphite, etc , and tho amount of 
oxidation increases with the increasing concentrations 
of the inductor and the nitrite solution and with 
the time for which air is passed W P Jorissen 
and O van don Pol** and W Reindors and S I 
Vies 11 could not detect any oxidation of sodium 
nitrite by oxygon in presence of sodium sulphite 
because they did not tuko sufficient sodium sulphite 
and the contact with oxygen was not long enough 
Recently wo havo observed that dilute solutions 
of sodium nitrite or potassium nitrite, when exposed 
to sunlight and air, are oxidised to nitiate The 
velocity of tho photochemical oxidation is greatly 
accelerated by tho preaenco of titanium, rino and 
iron oxides (TiO„ ZnO and Fe,0,) Titanium oxide 
seems to be the best photosensitiser. The following 
are Home of tho results obtained by us 


trstlan of poiied exposure 


„ B gm FflaO. 
Pota wium PUrtlt 
100 hour, B rid > 1,0, 


exposure 
0 00128 

0 00128 

0 00818 


Warburg* * and Viliam** studied the photo- 
decomposition of solutions of potassium nitrate m 
ultra-violet light Dhar and Sanyal** observed tho 
slow decomposition of nitrates m sunlight The 
photodecomposition of potassium nitrate is a slow 
reaction and has a low quantum yield in ultra-violet 
light and tropioal sunlight It seems, therefore, that 
m presence of light, the following equilibrium is 
obtained . 

2KNO, r 2KN0, + O, 

It appears that in dilute solutions and m presence 
of an excess of oxygen, practically the whole of the 
nitrite is oxidisod to nitrate in light From tho fore¬ 
going observations it seems clear why discordant 
results regarding the oxidation of nitrites to nitrates 
by different workers were obtamod. Experiments 
done in laboratories having more diffused light 
probably resulted m greater oxidation of the nitrite. 

In publications from this Laboratory**, it has 
been shown that amino acids can be readily oxidised 
to ammonia m presence of air and light. Also, 
ammonia and its Balts are oxidised to nitrites m 
presence of surfaces like titanium and tmo oxides, 
sterilised soil, etc , in the complete absence of bacteria, 
when exposed to air and sunlight. We have now 
observed that nitrites can also be oxidised photo- 
chemically to nitrates m the absence of bacteria It 
appears, therefore, that the important processes of 
ammonification, nitrification and the conversion of 


nitnte to nitrate taking place m soil, whioh have been 
ascribed so far solely to bacterial activity, oan be 
induced in presenco of sunlight Hence we are of 
the opinion that these processes oan be photochemical 
rather than bacterial, spocially in tropioal countries 
where the number of bacteria is small, being mostly 
killed by the high temperature of the soil during 
the summer months N R Dhar 

S. P Tawdow. 

N N. Biswas. 

A K. Bhatkaoharya. 

Chemical Laboratory, 

University of Allahabad, 

India 
Dec. 7 
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Anisotropy of Spherical Sound Waves 

Thx amplitude of vibrations on the wave surfaoe of a 
spherical light wave tnay,or may not, bo homogeneous. 
According to the classical electromagnetic theory of 
light, for a spherical wave emitted by a linear 
oscillator, tho intensity is at a maximum in the 
direction perpendicular to the axis ot the oscillator, 
and at a minimum in the direotion of prolongation 
of tho axis. 

It is interesting to find experimentally whether 
the distribution of intensity of a spherical sound wave 
is homogeneous or presents any analogous aniso¬ 
tropy 

To test this, the mtensity of sound omitted during 
spark discharges is measured by means of a Rayleigh 
disc suspended in the stream of the sound wave. 
Tho discharge is produced in a circuit which consists 
of an alternating current transformer with four Leyden 
jars joined m parallel with a spark gap, whioh 
is formed by two thin steel rods placed at several 
millimetres distanoe along a straight lme The steel 
rods are 2 mm in diameter This small size was 
adopted in order to dimmish any possible disturbance 
due to massive solid obstacles plaoed in the path of 
tho sound wave. The transformer is used instead of 
an induction coil, because tho latter needs a 
mechanical interrupter whioh produces undesirable 
noises when it is working. The spark gap is 
mounted on a rotating table provided with a scale, 
such that the gap oan rotate around its oentre and 
Its orientation oan be determined accurately from 
the scale 

Observations were made of the deflections of the 
disc for different orientations of the spark. The 
deflections were proportional to the intensity of the 
incident sound wave. Henoe the relative intensities 
around a great circle on the spherical wave surfaoe 
oan be determined Special attention was paid to 
making the discharge as uniform and oonstant as 
possible. A large number of observations was carried 
out. Some typical results when the gap is 6 nun. 
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in length and the duo is plaoed at a dutanoe of 
88 am. from the spark are given below. 


0 80S 1 os 


0 - the insk between the direction of obier- 
vatton and tbs direction of the ipark 
4 - the deflection of the Rayleigh dhc 
/ - the relative Intenelty of sound 


These results show definitely that the intensity of 
spherical sound waves emitted by a spark is distributed 
an isotropically on the wavo surface: the intensity 
is a maximum in the direction perpendicular to the 
direction of the spark and a minimum in the direction 
of prolongation of the spark 
The experiments are being continued with different 
methods of measuring the intensity of sound, and a 
more detailed report will appear shortly 

S Y. Skomtao. 

Department of Physios, L. K Su 
National Central Umvorsity, 

Nanking, China 
Deo. 5. 


Crystal Structure of Copper Sulphate 
Wk have been able to determine the structure of 
copper sulphate pentahydrate, which was the first 
crystal used by Fnodnoh and Kmpping to diffract 
X-rays The unit cell has dimensions ■ 

o, = fl 12 A., 6. ~ 10 7 A , c, - 5 97 A , 
a - 82° 16', p - 107° 28'. y - 102° 40 , 


and contains two molecules of CuSO, OH,0 The 
only symmetry possessed by the crystal is a centre 
of inversion 

The copper atoms lie on the centres of symmetry 
at (0 0 0) and (4 | 0) and the sulphur atoms on the 
general position (0 01, 0 29, 0 64) Each copper 
atom is surrounded by an octahedron consisting of 
four water molecules and two oxygen atoms, suggest¬ 
ing that there are direct bonds from copper to 
oxygen. This differs from structures like BeSO, 4H,0 
and NiSO, 6H,0, m which the bonds joining the 
groups are between water and oxygen*. That the 
two ootahedra are not equivalent is the explanation 
of the dehydration to CuSO, 3H,0 and then to 
CuSO, 1H,0. 

The odd water molecule touches two oxygons of 
different SO, groups and two waters of different 
octahodra, and would seem to play an important part 
in holding the structure together The structure 
satisfies all the generally acoepted requirements of 
in tor-atomic distances. 

The oopper and sulphur positions were obtained 
from rotation photographs of oopper sulphate and 
oopper selenate crystals, and the oxygen and water 
positions from a double Fourier synthesis projecting 
on to (001) 

We have to thank Prof. W. L. Bragg for allowing 
us to make the neoeesary measurements with the 
X-ray spectrometer at Manchester. We hope to 
publish further details elsewhere. 

C. A Buvxss. 


George Holt Physios Laboratory, 
University of Liverpool. 

1 s. xri*. ax as. sot i iwt it, m. im 


The so-called Terminal Parenchyma Cells m the 
Wood of Ttmuudia tomuxtosa, W. and A. 

In the literature dealing with European and 
American timbers, froquont mention has been mode 
of the presenoe of terminal parenchyma oolls m the 
wood of Praxinue excelnor', Populus sp *, Betula 
lutea * and Acer aachharum *. Thera can bo no doubt 
about the validity of these statements, for they were 
based on intensive study of those timbers both in the 
held and in tho laboratory 

While dealing with Indian timbers, Brown 4 has 
mentioned the presenoe of terminal parenchyma cells 
in the wood of Termtnalta tomentoea, W and A I 
havo done the same on one oeoasion*. But none of 
thoeo statements was based on the results of studying 
wood taken out periodically from a living tree and 
actually finding out whether these parenchyma cells 
wore terminal or not From the examination of the 
timber of this species in the laboratory, some of the 
parenchyma cells appeared to bo distributed in the 
hoio way as the terminal parenchyma oolls m the 
wood of Frwnnua exoelator, Betula lutea, etc , and 
they were, therefore, described as terminal. 

During the last three years, however, while study¬ 
ing the formation of growth rings in the wood of 
Terminalta tomentosa, W and A , I have found that 
the so-called terminal parenchyma cells are not really 
formed as the last tissue of the annual ring, but are 
tho first typo of cells formod at tho beginning of tho 
growth season So, instead of being terminal, they 
are actually initial 

So fur as my information goes, no toxtbook has 
mentioned this typo of parenchyma distribution in 
any wood Details of this investigation will soon be 
published. Meanwhile, it would be into resting to 
know whether anyone else has noticed this typo of 
parenchyma coll distribution in any wood. 

K A Chowdhury 

Forest Research Institute, 

Dohra Dun, India. 

Doc 14 


■nd Identification" (For Prod Rot Bull Nu o, p u, nroij 
■ Jeffrey, K C, "The Anatomy of Woody Planta” (University of 
cago Preen, p 51-M , 1817) 

Uxtewlck, 3 8 , "Seasonal Activities of Cambium In tome North- 
Rutem Trees” (Took Bull 2J, Syracuse University. N Y , p W, 31) 

* Pearson, R S and Brown, H P , "Commercial Timbers of India’ 1 , 
vol 1, p 5x0 , 1831 

ua ** uat Indun 


White Cate and Deafness 
Mbs Bambbr’s recent article in the Journal of 
Genetics' on the correlation between white coat 
colour, blue eyes and deafness in oats is of importance 
and interest It may perhaps be supplemented by a 
bnef note on the same subject 
Mrs. Bomber states: “It has long been reoogmaed 
that blue-eyed white cate are often deaf, whereas 
white eats with yellow or greenish eyes have normal 
hearing.” She reoords the existenoe of a white, blue- 
eyed male eat which is not deaf. Another oase is 
that of a cat with one blue and one yellow eye. 
whioh is "completely deaf on both sides.” 

I have at present a male, polydactylous, white oat 
with yellow eyes, whioh is completely deaf on both 
sides. Thu animal completes the possible Combina¬ 
tion of eye oolour, deafness and normal hearing. As 
yet this animal is too young to breed. It is hoped; 
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however, that he may, in the near future, be tested 
genetically 

In the meantimo the correlation between blue eyes 
and dcafnt-HH is certainly not a perfect one If the 
two characters are due to a similar physiological or 
genetic agont, it seems certain that its effects arc 
sufficiently vanablo to enable them to operate m 
either the eyes or the ears, to the exclusion of the 
other location 

C 0 Little 

Roscoc B Jackson Memorial Laboratory, 

Bar Harbor, Maine, USA 
* Uunber. H C , J Ouutitt, 17, 407-413 , 1833 


Spawning Date of the Common Frog 

In a fomiei communication 1 I announced certain 
conclusions on the effect of tho wont hoi upon the 
spawning (Into of the common frog, Rana temporam 
Sinie then, a number of now facts have coino to 
light 

Although wot days and spawn days aro not 
associated, rainfall affects tho date of spawning Tho 
effect, parallel to tho temperature effect previously 
reported, is due mainly to tho total rainfall of the 
month prior to spawning. 

These conclusions are confirmed by the relation 
which exists between tho altitude of a pond and its 
spawn date In south-west England, spawning is, 
on the average, earlier tho higher the jiond observed 
In the Midlands and in south-oast England, the same 
is tmo but tho effect is much loss This distribution, 
both altitudinal and geographical, is the same as that 
of orogrophical rainfall. 

Tho view that tho weather is acting direotly on 
the frogs themselves conflicts with my observations 
on migration Although frogs hibernate in a variety 
of situations, they arrivo at a particular breeding 
pond from different directions simultaneously, 
although this pond may differ considerably in its 
spawn date from another close by There is, more¬ 
over, a difficulty in accepting a long ponod rainfall 
effect acting directly on frogs hibernating under 
water Tho pond seems to be the unit for both 
spa wrung and migration, probably two aspects of one 
problem 

The observations suggest that spawning is de¬ 
pendent on pond periodicity It is known that tho 
periodicity of pond plants is affected by temperature 
and especially rainfall, which acts by Hie washing of 
phosphates from the soil into the pond* Atkins, 
in the paper citod, found that ponds with streams 
running into them developed their algal maxima 
earlier than the others, due to the increased phosphate 
supplies, and I found, from the results of a postal 
questionnaire, that ponds without streams tended to 
bo without frogs 

Tho link between alga] (or other plant) periodicity 
and spawning is being sought m the production of 
odour by tho water plants The smell of standing 
water is a problem of wator-worka technology, with 
a large literature, which has reoeived little attention 
from workers on the migration of terrestrial animals 
breeding in tho water. The odours are, in general, 
not those of deoay, but are due to essential oils 
secreted by the water plants, plankton, etc , and are 
markedly periodic in their occurrence. 

An endeavour was made last season to see whether 
plankton was responsible by asking a number of 


observers to send me samples of the water of their 
ponds, from which I oonoluded that pjanktoruo 
organisms are not concerned. An attempt is being 
made this spring to correlate phosphate changes in 
the water with spawning. 

The form of the generalised curve showing the 
progressive changes in the number of ponds m an 
area having spawn is deducible from some simple 
assumptions on the mechanism, and the reasoning 
shows that tho date on which tho maximum number 
of ponds develop the postulated effect will not be 
coincident with the date on whioh the maximum 
number of spawn reports occur, but will be later 

A detailed account will be publishod later. 

I wish to thank those phonological observers who 
took so much trouble in tho postal scheme, and the 
Royal Meteorological Society for data courteously 
supplied. 

R Maxwell Savage 

10 Derwont Avenue, 

N.W7 
Jan 0 


1 SsvAgr, NATUR1, Ul, 687, April 12, 1833 
■ Atkin*, J Mann* Biul A**nr U K , It, 110 


A Recent Sedimentary Volcanic Tuff 

On November 3, 1031, during a trawling survey 
of Falkland Island waters, tho R R 8 William 
Scoresby made a haul with a commercial trawl in 
08 m of water on a position 45° 56' S., 08° 24' W. 
situated in the Gulf of Son Jorge, off the Patagonian 
const 

The contents of tho trawl consisted mainly of 
several bushels of slabs, 5-10 cm. thick, of a compact 
clay-liko rock. Its colour was greenish-grey changing 
to olive-buff when dry Under tho microscope, the 
rook is seen to consist of some very finely divided 
‘clay’ substance, too finely divided to be identified 
by means of the polarising microscope, but a much 
more abundant constituent is colourless volcanic 
glass in flakes varying m size from O'15 mm down¬ 
wards With this are birefnngcnt grains of feldspar 
(varying in size from 0 06 mm m diameter down¬ 
wards) and a very few green grains resembling 
glauoonite The colourless glass and the feldspar are 
similar to the material which forms the dust clouds 
emitted by volcanic oruptions in the Andos and has 
on oocasions travelled the wholo breadth of the 
Argentine Republic In dust oolleoted at Buenos 
Aires after tho eruptions m the Andes in 1932, the 
particles ranged from 0 2 mm downwards for the 
colourless glass, and from 0 1 mm. downwards for 
the chips of feldspar and other minerals. There 
seems no doubt that the rook has boon formed by 
the deposition in the sea of volcanio dust wind- 
borne from tho Andes. If so, it is an excellent example 
of the mode of deposition of some of those sedi¬ 
mentary volcanic t uffs which have long boon known 
among deposits of volcanio origin. 

The associated fauna was very meagre, consisting 
almost entirely of an aloyonanan of the genus 
ReniUa together with a few polychetes 

W. Campbell Smith. 

British Museum (Natural History) 

Geoboe Rayneb. 

Discovery Investigations, 
o/o British Museum (Natural History), 

South Kensington. 

Jan. 18. 
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Quaternary Intermetallic Compounds 
Investigators of metallic systems by thermal and 
X-ray methods have found many binary inter- 
metallio oompounds j they have found, however, only 
a few ternary and no quaternary oompounds. If a 
metal or metals of one olass (nno, tin, oadmium, 
mercury) reacts m mercury at ordinary temperature 
with one of another (oopper, iron, cobalt, nickel, 
manganese), many binary and ternary oompounds 
result 1 . 

Reoently we have suooeeded in getting three 
of the first class to unite with copper to form reason¬ 
ably stable quaternary compounds, tho analysis of 
whioh by the volumetric prooeases of the laboratory 

r ented no difficulty Seven of thorn were obtained 
the reaction betwoen nno and the simplest 
ternary compound which forms in mercury, namoly, 
SnCujHg, Their approximate empirical formula) 
are SntCuuZntHg., 8n,OuijZn.Hg,, HnC’n,ZnHg„ 
SnCu,ZnHg„ Sn 4 Cu II Zn 4 Ug 4l , 8n 4 Cu la Zn t Hg„ and 
Sn 4 Cu„Zn,Hg it Four others have been prepared 
by the reaction between tin and the simplest 
binary compound which forms in mercury, namoly. 
ZnCu Their approximate empirical formula) are 
Zn.Cu.Hnllg,, Zn t Cu a SnHg 1 , Zn 41 0u 44 8n,Hg M and 
Zn 4a Cu 4t Sn 1I Hg 11 Cadmium forms ternaries with 
eopjier and mercury without difficulty but not with 
oopper and zme or with oopper and tin. Quaternaries 
or quinanes including cadmium cannot, in conse¬ 
quence, be so prepared. 

Ternary and quaternary oompounds formed in 
mercury, so far os the work has gone, may bo regarded 
as derived from known oompounds of mercury and cop¬ 
per ui which other metals of the B sub-group of the 
Periodic Classification partly replace the mercury, 
an atom of the quadrivalent tin counting as two 
divalent atoms of mercury, zinc, cadmium and 
mercury being equivalent Thus SnCu.Hg,, 
SnCu.ZnHg, and Sn 4 Cu la Zn,Hg al may be regarded as 
derived from CuHg,, a oompound whioh has been pre¬ 
pared in mercury but otherwise is unknown in metal¬ 
lurgy. (The corresponding CuZn„ howovor, is well 
known ) Similarly, 8n a Cu I1 Zn 4 Hg a , Zn.^UoSn^g,^ 
and the ternaries (not mentioned above) Zn i Cu,Hg I 
and Zn 4 Cu a Hg 4 , may be regarded as derivatives of 
Hg,Cu a , which has been prepared in mercury. (The 
corresponding Zn ,Cu, and Cd,Cu, are well known 


If this prooees of derivation is legitimate, our 
work is brought into fine with that done by thermal 
and X-ray methods. In addition to the binary 
compounds which form easily in mercury or by other 
methods, there is the possibility of a large number 
which do not Their existence, possible and actual, 
has enabled us to oonflrrn and extend considerably 
the rules connecting the numbers of valency electrons 
and atoms which were put forward first by W 
Hume-Rotliery*, namely, for oompounds between 
such metals as tin, zinc or oadmium and metals like 
copper, silver or iron, there are characteristic ratios 
of valency electrons to atoms of 3; 8, or SI • 18 or 
7 • 4, that is to say, for SI electrons there may bo 
14, 13 or IS atoms m the oompound. We find for a 
given number of electrons there are ranges of atoms. 
For oopper united with a divalent metal of the B 
sub-group there may be for 43 electrons SI, 22, 23, 
24, SB, 18, 27 or 28 atoms ; for 18 electrons 12, IS;. 
14, IS or 18 atoms. In ton-oopper oompounds, for 
42 electrons there may be 14, 18, 18, 17 or 18 atoms, 
for 28 electrons, 12, IS, 14, IB or 16 atoms and for 


21 electrons, 12, 13 or 14 atoms It would thus 
appear that the total number of valency electrons-— 
18, 21, 28 or their multiples—is even more char¬ 
acteristic of an intermetallic oompound than the 
ratio of electrons to atoms 

In reckoning valency electrons, metallurgists oount 
oopper and silver as having each one electron, zinc, 
oadmium and mercury as having eaoh two electrons, 
and lead and tin as having eaoh four. To fit transition 
metals like iron, oobalt and nickel into the schemes, 
they regard their atoms as contributing no valoncy 
electrons to the oompound Our results show, how- 
over, that in oertam oompounds (mainly when these 
metals are in excess) iron, oobalt, mokel, manganese, 
and possibly other transition and pro-transition 
motals of tho Periodio Classification, may be regarded 
as having each ono olectron , in other oompounds 
(mainly when the B metal is in excess) the transition 
metal acts as if it had no electron Thus, in 8nFe„ 
iron acts as if it had one valency olectron; in 
Zn a ,Ni„ nickel acts as if it had no valency elec¬ 
tron. 

My formor pupil, Mr R. P. Lawrence, has helped 
mo in this work 

A 8 Russell 

Christ Church, 

Oxford 
Jnn 17 
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Passage of Hydrogen through Steel 

Investigations have recently been carried out by 
Dr J M. Bryan and myself at the Low Temperature 
Research Station, Cambridge, on the relative rates of 
corrosion by dilute solutions of citric acid of different 
samples of mild steel sheets such as are used in the 
manufacture of tin-plate In these tests an attempt 
was made to eliminate edge-corrosion by making the 
stool sheet the bottom of the corrosion chamber. 
This was donn by cutting off the bottoms of glass 
bottles, grinding the edges and coating them with 
pure vaseline to prevent leakages, and applying the 
sheet The whole was clamped up tightly in a 
suitable frame, the sheet itself being in contact on 
its outer side with a pad of filter paper resting on a 
wooden block Tho chamber thus formed was con¬ 
nected to a gas burette so that the hydrogen formed 
through the action of tho dilute acid oould be 
measured, and the whole apparatus was held at 
25° C 

It was found after a given period that the loss in 
woight of the shoet indicated that the hydrogen- 
equivalent of tho steel dissolved was far in oxeeaa of 
the hydrogen actually collected This excess was 
greater than could be accounted for through solution 
of the hydrogen in the corroding medium, and it 
appeared therefore that the hydrogen was either 
absorbed by the metal m considerable qualities or 
else passed through it and was evolved freely on the 
outer side. That the latter was more probable was 
supported by the fact that blisters appeared on the 
outer side of some of the specimens, showing that the 
gas passed, at soy rate, nearly through tho metal 
and oould exert considerable pressures inside it. 

A ftirther experiment was therefore earned out in 
which the metal sheet was clamped so as to form a 
diaphragm betwoen two flanged hemispherical glass 
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vessels each of which wan connected to a gas burette 
by means of an outlet tube The upper vessel con¬ 
tained the corroding medium which wan in contact 
with the metal and the lower one contained air The 
air in the houdsjiace of the upper chamber and in the 
solution was replaced by nitrogen anil the wholo 
apparatus waH not up in a room hold at 25° C 

Roth the upper and lower burettes soon began to 
legister an increase in \olume That in the upper 
one wum the more rapid at first, but slackened later, 
hiiiI when the apparatus was taken down after two 
days, there was about 30 c o of hydrogen on either 
side, leaving about luc (calculated fiom tho loss in 
weight of the short) to bo accounted for by absorption 
into tho metal and by solution in the citric acid I 
should be glad to know whether the passage of 
hydrogen through Hteol under similar conditions to 
the nhovc bus lieen recorded 

T N AfoHius 

bow Ti mjieraturo Reseat ell Station, 

Downing Street, 

Cambridge 
Jun 12 


Interaction of Radio Waves 

Thk phenomenon refontly report ml by Tellogcn* 
wheich> tho new broadcasting station at Luxctn 
bourg appears to interact with that portion of the 
earner wayo ol tho lloromunstor station which is 
received m Holland, can lie explained by taking into 
n< count the effect of such a powerful station (200 kw 
anil X - 1190 m ) on tho moan velocity of agitation 
(u) of tho tlectrons in the ionosphere Any chango 
in m will produce a change in v, tho frociuency of 
collision of an electron with molecules, and honco 
a change in the absorbing power of that part of tho 
ionosphere in the vicinity of the station Since this 
change depends on tho magnitude of tho oleotrio 
vector in tho disturbing wave, it follows tliat the 
almorhing power of this part of the ionosphere will 
vary in accordance with the modulation irequenoy 
of the station, and so tho modulation will lie impressed 
m part cm any other < arrior wave which may traverso 
this region 

We liavo examined those |xnnts (jiiAiititativoly 
with the help of data obtained by Townsend and 
Tizard* on the motions of electrons in air, and liavo 
arrived at tho following conclusions 

The amount of modulation of u carrier wave 
produced by a disturbing station of power P and 
modulation frequency/is approximately proportional 
to P and inversely proportional to / There is thus 
introduced a distortion of tho original modulation, 
at the expense of the higher frequencies of modula¬ 
tion 

1 he vauation of the impressed modulation with tho 
wave length of the disturbing station is more compli¬ 
cated, being roughly proportional to l/(v*-f (p —»)'} 
whoro p -»2xc/X, ia-Hft/an and H r is the component 
of the earth’s magnetio field perpendicular to the 
electric vector of the disturbing wave It is clear that 
the quasi-resonant stab* (p — u) Can exist only in very 
localised regions of tho ionosphere, and will contribute 
little to the total impressed modulation, which may be 
received over tho whole path of the wave in the absorb¬ 
ing regions of tho ionosphere Tho disturbance will 
therefore bo greatest when u is small, that is, when the 
tire electric vector of the wave lies m the direction 
the earth’s magnetio field The magnoto-iomc 


theory shows that under European conditions this 
can occur only for that jiart of the wave’s path 
which is roughly horizontal In such circumstances 
<■> will alwayH be small for waves much longer than 
214 m 

Wo have examined the magmtudn of the disturb¬ 
ance which would be experienced at Eindhoven 
when listening to tho Beromunstcr station, and find 
that it would becomo appreciable for values of air 
pressure in the absorbing regions near those generally 
accepted The disturbance experienced is propor¬ 
tional to v*, ho that wo should expect increased 
disturbance at tinu*s when the sky wave is weakened 
by increased absorption, for example, around sunrise 
and sunset, and in tho dAytimo if signals be audiblo 
It is to be anticipated that the Warsaw station will 
also exhibit the offoct in just appreciable intensity if 
careful investigation be made It is not to be 
expected, however, that tho very long wave high- 
jiowei telegraph stations, such as Rugby or Nauen, 
could produce the effect, for such long wave-lengths 
aro probably reflected at a level m the ionosphere 
below that which absorbs waves of broadcasting 
frequencies Neither would such a station appreciably 
influence the reception of other very long wave 
stations, since most of the received signal on those 
wave-lengths is duo to the ground wave 

The details of our investigation will be published 
elsewhere in tho near future, together with a dis¬ 
cussion of the possibility of utilising the phonomenon 
to derive further information about tho ionosphere 
V A. Ha ilk v 

Department of Physics, 

University of .Sydney 

D F Mahtyn 

Commonwealth Radio Research Board, 

Sydney 
Nov 20 

> Natcrk, 1M, 840, June 10, 1018 
■ Proe Rny -Hoe , A 88, 330 , 1#U 


Audibility of Auroras and Low Auroras 
I was muoh interested m tho article “Audibility 
of Aurora and Low Aurora” by F T Davies and 
B W Currie which appeared in Natukk of December 
2, because I once witnessed on aurora and heard the 
Hwishing sounds referred to 

During the winter of 19011-1909, while attending 
Trinity College at Hartford, Conn , I observed a 
magnificent aurora The light effects gave me the 
impression that tho atmosphere was filled with fog, 
and that someone was illuminating it by playing a 
searchlight back and forth The effect was very 
striking because the display was so close to the 
ground that I seemed to walk right through the 
illuminated fog 

Tho sound whioh I heard is exactly described by 
the word swishing I do not believe I could say the 
swishing sound was in unison with the flickering of 
the lights because the sight was so now and strange 
that I did not observe it from the point of view of a 
scientist. All that I can say is the swishing sounds 
wore heard while the lights were changing. 

Floyd C Khllxy. 

Research Laboratory, 

General Electric Company, 

1 River Road, 

Schenectady, N.Y. 

Jan, 4 
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Research Items 


CUy Heads from Ashanti. Capt R P. Wild dcHcrilieH 
and figures in Man for January two heads of baked 
day from Fomena, Ashanti, which wore obtained by 
Mr K A. Burner, of tho Political Service, from Nana 
Kobina Fon, tho Oroanheno of Adansi, whoso capital 
town w Fomena Kobina Fori, whose age is estimated 
at somewhere in the neighbourhood of eighty years, 
states that although these hemls are not now made, 
ho remembers them being mode by an old woman 
when he was a boy According to his evidence, they 
wore placed on the graves of chiefs, elders, councillors 
and queen mothers, that is, the most prominent 
members of the Adansi tribe At certain times 
offerings wore made to the spirits which were sup 
posed to have taken up their abode in the heads 
For this purpose a baked clay ladle was required 
The heads are well fired and arc made of a fairly 
hne clay They are hollow and almost life size 
From the absence of the board and the smaller hood 
it is probable that one of the two heads represents 
a woman The features of both heads are rather 
reGinsl in comparison with the usual cast of couulen 
ancc in tho Ashanti rare This supports the state 
mi nt that they aro meant to represent chiefs, elders, 
etc , as tho ruluig classes of the Ashanti show distinct 
signs of refinement The sido view shows tho typical 
long face of tho Ashanti, but with an unnatural 
flattening of the back from the nape of tho nick 
upward, giving an almost vortioul profile Tins may 
be due to artiHtio license The conventional repro 
•nutation of the hair is interesting, it being rendered 
by whorls, cylinders and hollow balls Kobina Fori 
stated that human hair (porhajw the hair of the 
deceased) was inserted in the holes in the cylinders 
and balls The faces had been ooatod with red clay 
after firing, red being tho mourning colour of the 
Ashanti Facial markings, it is suggested, may be 
intended to counterfeit the cicatrices of an Akim 
slave as a disguise against evil spirits. 

Cancer Mortality in the Australian Commonwealth 
Deaths from cancer in the Commonwealth of Austialm 
for 1931 per 100,000 of mean population were for 
males I OS, females 97, persons 101 (Dr M J 
Holmes, J. Cancer Bee Com Unw Sydney. 5, No 3, 
168 , 1933) These rotes show a considerable increase 
on those of tho previous year and affected all States 
except Western Australia Tho age-grouping of the 
population has, however, been altering sinoe 1021, and 
the proportion of the population in tho age-groups 
45 04 and over 65 years is now larger than in a 
standard population, that is to say, a larger pio- 
portion of the population reach the ‘cancer age’ than 
formerly Correcting for this, an actual diminution 
in the canoer mortality in the age-groups below 65 
years lias become evident in reoent yoars, the rate 
for 1931 being lower than that for 1921 and for 1911 
This diminution may justly be attributed, at least 
m part, to the efficacy of modem treatment. The 
mortality rote for sarcoma remains at about the 
same figure that it was twenty-five years ago 

Golgi Apparatus u Protozoa. Joyce C Hill (J Roy. 
Must Soc , 53, Part 3, 1033) states that the Golgi 
apparatus in the Sporocoa agrees with that in the 
Metazoa in its reactions to osmic acid and resembles 
it in general structure and in juxta-nuolear position 
During division, the Golgi elements are drawn to each 


nucleus in approximately equal numbers as in 
dictyokmesm in Metazoa Thorn appears therefore 
to be a true Golgi apparatus in tho Sporozoa but 
there is no such certainty for the other groups In 
Ammba, Brown deseubes globules with clear centres 
and dark rims which impregnate w ith osmic acid and 
may represent the Golgi apparatus, but no definite 
decision is expressed in the absence of silver impreg¬ 
nation, juxta nuclear position or indication of dictyo- 
kinosis Though thorn is evidenco that in some 
flagellates and ciliaU* the parabasals and exoretory 
apparatus show resemblances to the Golgi apparatus 
of Metazoa, “yet we can point to no cull inclusions 
which aro similar in all and ugree with all the cntena 
for the metazoan Golgi bodies Possibly in some 
cases, eg Opnlma, the Golgi apparatus is m a 
somewhat elementary condition, and the parabasal 
apparatus muy also represent a not wholly dif¬ 
ferentiated Golgi apparatus ’’ 

Fungi causing Human Blastomycosis A very interest¬ 
ing paper entitled “Observations on Fungi isolated 
from Cases of Blastomycosis cut is and Blastomycosis 
pulmonahs in North Amema and Europe Remarks 
on Hlastomyeotin" appoars in the Journal of Tropical 
Muhnne and Hygiene of October 16 Tho authors 
are Sir Aldo Cas tel lam and Prof Igmo Jacono, who 
publish photographs to show the almost terrifying 
severity of bliwtoinycetic ulcers upon tho human skin 
The fungi which cause the diseases have been studied 
with a detail worth> of Sir Aldo Caste]lam’s great 
lesourccs Tile present paper describes the cultural 
and microscopical characters of the organisms, but 
further work on inoculation is also m progress. 
Representatives of the genera Torulopme, Mono- 
eporiiim, (Jlrnoepora, Ceotnrhum, Phialophora, Aero- 
them el al have been studied, and most of the species 
have been described for the first tune Tests havo been 
made with monovalent and polyvalent blastomyoetm, 
in order to see if it has any v alue foi diagnosis. 

Absorption of Calcium by Ttrmmalia glabra, W. and A 
Mr B L T do Silva, of the Department of Botany, 
University Collogo, Colombo, in n communication to 
the Editor, diroots attention to the remarkable 
manner in which Terminaha glabra, W. and A, 
accumulates calcium from the soils of the Miocene 
limestone of northern Ceylon The water is usually 
softer in this area from wells near these treos, and 
the villagers in the dry zone burn the bark of tlie 
tree as a source of lime In this region tho ash of the 
leaf was 57-81 per cent OaO, of the bark 83-91 per 
cent. Termxnalta glabra is a deep rooted tree and 
may thus remove calcium from the deeper foyers of 
soils whilst its leaves, rotting m the surface foyer, 
may make this layer richer in lime than the leached 
surface soil out of the range of theeo falling leaves. 
Mr do Silva cites figures of analyses of surfaoe soils 
in support of thw conclusion 

New Zealand Beech Timbers. Mr Porkham, of the 
Cawthron Institute, Nelson, has published an 
interesting paper entitled “New Zealand Beech 
Timbers Their Structure and Identification” (New 
Zealand J. Set. Tech., 14, No 4, pp 283-40 , 1933). 
Beech forests are the dominant associations forming 
the subantarctK rom forest of Now Zealand, and 
extend from the East Cape district, in the North 
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Island, down the mountain chains to Cook Strait, 
and so, too, in the South Island to Foveaux Strait 
The object of the author’s research is to doscribe 
the anatomical structure of the secondary wood m 
order to facilitate the identification of timbers after 
conversion The species included in the scope of the 
present report are Nolhqfagus Mcnzusn, N Fusca, 
N. truncaia, N chjfortundcs and N Solandn The 
paper contains interesting data concerning the 
reactions of these beeches during seasoning, their 
supply, and a vunoty of commercial purposes for 
which thoy are suited The author points out that 
there is a great tendency to warping, which is less 
marked m the silver beech (N. Menxxesu) For some 
years silver beech timber has been exploited to a 
eonsidemblo extent locally, the annual production 
being about 8,000,000 superficial foot It is used 
mainly for general building and constructional pur¬ 
poses, for box-making (butter boxes and choose orates), 
for oooperage, farm implements, vohicle body¬ 
building, furniture, interior finishing and fixtures, 
and for turnery (Ward, 1929) Tho author comments 
on tho fact that up to the present very little research 
has boon earned out on these lines, Engler (1899), 
Solercder (1908) and Garrett (1924) being the only 
authorities who have published works dealing with 
this subjoct Mr Parkham stresses tho importance 
of maintaining tho large areas of beech forest which 
at present oxist in New Zealand, both because of 
the necessity of perpetuating a forest covering on 
the water-sheiki of the many rivers and streams, and 
also because of tho potential commercial value of 
such aroas (seo Naturk, 131, 787, June 3, 1933). 

Geology of the Society Islands. Bulletin 105 of the 
Bernice P Bishop Museum (1933) is devoted to a 
report on tho geology of Tahiti, Moore*, and Maiao 
by Howd Williams, who paid a two months’ visit 
to the Society Islands five years ago The group 
presents an evolutionary senes whore volcanic cones 
may be studied in all stages of erosion and where 
the encircling reefs are revealed m all stages of 
development A valuable summary is given, supple¬ 
mented by many original observations, of the geo¬ 
morphology and petrology of the Inlands Dismiss¬ 
ing the recent movements of the South Sea islands, 
the author presents evidence that the Paciflo floor 
of this region has boon stable for a prolonged penod 
Maximum proved uplifts are 250 ft. for the Marquesas, 
800 ft for the Austral Islands, 230 ft. for the Tua- 
motus and 654 ft for the Cook Islands , there is 
no mdioation of uplift for the Socioty Islands, save 
the relative change due to tho reoeot fall in ocean 
level The supposed evidences of submergence based 
on a study of drowned valleys are regarded as 
invalid, the effects of a nso of ooean-level following 
its fall during tho glacial period boing regarded as 
providing an adequate explanation Local tilting is 
no more than is to be expected m islands of volcanic 
origin. The report is a well-illustrated and fully 
documented account of a group of islands that still 
offers a host of problems of fascinating interest 

Water-logging the Punjabi’l’he problem of water-logging 
due to the general rue of tho water-table over a large 
area is discussed by Dr. E McKenzie Taylor and others 
in “An Investigation of tho Rise of Water-Table m 
the Upper Chenab Canal Area, Punjab’’ (Reeearoh 
Publication, vol. 1, No. 4. Punjab Irrigation Reeearoh 
Institute). Statistical examination of the figures for 
well levels, rainfall and irrigation discharge show a 


high correlation between rise of water-table and 
monsoon rainfall, but no correlation between rise of 
water-table and the amount of irrigation water 
supplied. The rise of water-table and the increase 
of irrigation are mutually exclusive. Dr. Taylor 
concludes that the rise of water-table oan be con¬ 
trolled by the rapid surface removal of monsoon 
rainfall and recommends for this purpose the con¬ 
struction of storm-drains Since these deal with 
surface water they need be of no great depths and 
would be cheap to construct and mam tain Deep 
seopago drams in the subsoil would also be of use, 
but would prove oostly and do not appear to be a 
practical solution in an area of rising water-table 
which ih not already water-logged In short, they 
arc not a prevention but merely a cure. Surfaoe 
drams, on the other hand, should lead to a permanent 
fall in wator-table 

Effect of Temperature on Energies of Photoelectrons. 
The Physical Bevtew for December 1 contains two 
papers by Du Bridge and Hergenrother and by 
Roelir, on the energy distribution of photoeleotrons 
from molybdenum at different temperatures. In the 
former paper, the normal component of the velocity 
of emission was studied by applying a retarding 
potential between a flat emitter and a parallel plate 
electrode , in the latter paper the total energy 
distribution was studied by placing the emitter at 
the oentre of a spherical collecting electrode The 
emitter was heated by an intermittent current and 
arrangements were made so that the photocurrent 
was collected with the heating current off The 
results wore analysed in the light of the theoretical 
work of Du Bridge based on a Fermi-Dirao distri¬ 
bution of the velocities of the electrons The fit 
obtained between theoretical and experimental 
curves was satisfactory The aocuracy of the classical 
determination of h by the application of Einstein’s 
photooloctno equation is brought into question, sinoe 
these determinations involve an extrapolation of the 
tail of the photocurrentr-retarding potential curve, 
which is now shown to depend on tomporaturo It 
appears, however, that the shape of the ourve is 
such that simple extrapolation yields results which 
all differ by the same amount from the theoretical 
values at absolute zoro of temperature, and the 
photoelectric determinations of A are probably un¬ 
affected by tho temperature effect. 

Sulphides of Zirconium. The information on tho sul¬ 
phides of zirconium was in an unsatisfactory state 
and the preparation of three definite compounds, 
ZrS„ Zr,S, and Zr,8„ by Piohon (Bull. Soo. Ohm , 
53-64, 1269 , 1938) has confirmed the oxistence of 
the first compound and added two new sulphides 
to the group The method of preparation was to 
act on zirconium oxide at a high temperature with 
hydrogen sulphide. By heating first at 1100°-1200° 
and then raising the temperature to 1700°, a fused 
crystalline mass of Zr,8, is obtained. On beating 
this at 900°-1300° in hydrogen sulphide, the black 
disulphide ZrS, is produoed; and Zr,S > on beating 
at 1400 6 for two hours in a cathode ray vacuum, 
or m hydrogen for one hour at 1700 s , yields the 
brown Zr,S t All the products are crystalline. 
Evidence of the existence of Zr,8 4 was also obtained. 
The chemical properties of the substanoes were 
examined and it was found that the action on 
numerous reagents was leas pronounced with the 
co m p ou nds containing less sulphur 
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Auroras, Electric Echoes, Magnetic Storms 

By Sib Joseph Larmoh, f.r.s. 


R ECENT report* by E. V. Appleton and his 
associates, Norwegian and otter 1 , have brought 
out the oomplex connexions between the optical and 
magnetic phenomena of the upper atmosphere. The 
considerations that follow touch only the fringe of 
this interesting subject: but it may be permitted 
to record them before they pass out of memory. 

Assuming waves short enough to permit analysis 
by ray-propagation, them would be two paths of 
transit from one place to another not too distant, 
one straight across, the other by reflection from what 
has boon appropriately termed a ceilmg aloft This 
latter is represented by a caustic surface, belonging 
to the source supposed of coherent periodicity, at 
which all the rays are turned back tangentially 
none can get across' it, unless the medium is discon¬ 
tinuous consisting for example of banks of reflecting 
tome clouds. Some frequencies have no (soiling, or 
one only of limited extent. The numerical densities 
(N) of electrons at the apioes of the ray pa tins, which 
practically be along the caustic, arts determined at 
once by the optical law of refraction, that g sin * 
is constant along a ray ; for the directional angle z 
to the zenith is Jx at the apex, so that the value 
of p there is p ( am *, for the position of the observer 
Unless the direction of emission is at very small 
angle (*,). p is thus a moderate fraction of the initial 
value p,. about unity, at the level of emission 
Either then N at the apex is a moderate number, 
rather lees than for vertical reflection as infra, or else 
r, is very small so that all the rays that reaoh the 
ceiling start off nearly vertically and bend sharply, 
or else the analysis by rays is not applicable to the 
lengths of waves oonoemed. 

It has been found, without doubt, that rays aro 
returned straight back along the vertical path, the 
highest point of the gradually sloping caustic surface 
being as above overhead Its exact position can 
scarcely be determined : but certainly the plane for 
which p vanishes—the velocity of propagation there 
becoming infinite or the medium optically rigid— 
which is readily estimated, lies beyond the capstio 
The familiar formula for frequency p/2jr and electrons 
of mass m. 


“4IO 7 . e-2 10 '”’ 


gives, for N per eubio cm. and X in cm , p* — 1-J 10’NX* 
Thus for wavee of the order of 300 metres, p* would 
vanish when N has risen to the moderate value 
JlO*. and for 30 metres to $10’ The intensity 
of ionisation which thus arrests propagation by 
waves is small, perhaps much beyond expectation. 
This does not, however, mean that a cloud of ions, 
of diameter more than a few wave-lengths, would 
oollapse by any essential instability. Vanishing index 
means that the medium is electrically absolutely 
rigid for theae lengths of waves, so that disturbances 
of such length oould not get into it at all, ^ould be 
turned back or in part smothered : infinite index, as 
mfra, would mean that it is flaooid, with like results : 
this now holding good whether treatment by rays is 
appboable or not, thus in this rough estimate avoid* 
mg the complexities of gyro-radiational analysis, as 
exemplified m 8. Goldstein's work*. If radiation of 
various wave-lengths w sent up from the source, 


each constituent is turned back before the stratum 
for which N has the limiting value (inversely as X 1 ) 
is reached. This is the foundation on which is based 
the exploration of atmosphorio strata by vertical 
radiation, as initiated and extensively earned out 
by Appleton and his colleagues, uncertainties re¬ 
garding oblique reflections thus not entering into the 
estimates. 

Carrying the analysis further m a magnetic 
field H„ in the simplest ease for the two cyclic waves 
(+ H, and — H t ) travelling directly along H t , the 
expression for p* involves in the denominator 
mp* + e//,p instead of mp' Ono of the two waves 
becomes obliterated by p* trending to infinite value, 
so tli at the velocity fades to nothing at a stratum where 
p or 2tcc/X has fallen to } 10* H,, whioh for values 
of H, of the order of the earth’s magnetic field would 
bo when X is more than half a kilometre The radiation 
which gets through is tlicn solely tho conjugate cyclic 
component Horo N does not oocur at all m this 
estimate but that oould not mean that oven a very 
sparse distribution of oleotrona would prohibit one 
set of component waves if the impressed hold //, 
(or rather H,X) were great enough. It moans that 
there oould not be cyolio radiation of this kind with 
what few electrons there may be present playing a 
part in it; this is because m circular orbits such as 
they would have to follow tho oentnfugal reaction 
mp*r could not adapt itself to compensate the electro- 
dynamio force e//,r, and therefore such participating 
orbits could not subsist - but when the number of 
ions is small oyclie radiation can travel in the 
ordinary manner, only slightly disturbed by their 
irregular motions 

Specially close connexion of magnetio storms and 
the Aurora Polaris with anomalies m wireless radia¬ 
tion is reported by Appleton. This oontrasta, of 
oourse, with the extremely subordinate infiuenoe of 
magnetic fields on the short waves of physical optics, 
exoept for ferromagnetic metals. A oonoeivable 

S iption would be that the aurora is due to 
local pulsations on a large scale, so of long 
excited somehow by a local cause large 
enough and of abrupt type, produced conoeivably 
by arrest high up of on ionised torrent from outside 
sufficiently concentrated to require relief by propaga¬ 
tion m waves tho incidence of suoh long undulations 
on the molecules of the lower ranfied atmosphere 
oould produce the light of the banded auroral curtains. 
As these bands lio along the direction of the magnetio 
field this would imply facility of spiralling trans¬ 
mission along that direction. Probably also it has 
been already explored whether the auroral light 
shows traces of circular polarity. 

Long ago the ascription of terrestrial magnetio 
changes to eleotrto currents circulating in the upper 
atmosphere was in favour*, until the recognition that 
all ourrente are made up of oonvections of ions 
disturbed that view by the high electron densities 
implied Yet there seems no help for it if atxnospberio 
ionic views are to be persevered with s thus in 
rooent careful discussion, S. Chapman* has not been 
deterred from densities even up to KH* electrons 
per eubio oentimetre m positions very far up m the 
abnormal atmo sp here. The superior mobility of the 
negative electrons is there the dominating influence, 
for compensating positive must be present. 
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An arnuting 1nature of Prof. Appleton 'h pairs of the magnetic delays m ascent and return should 

fragmentary graphs, giving heights of reflection in can col, provided they aro along the same path, so 

terms of frequency, as directly observed, such as may that there would be no delay on this ground in 

be on his viow Connected with the two cyclic com- reception between the two cyclic components of a 

ponents into which the radiation is split by the earth’s wave-train the actual delay would arise from their 

magnetic hold, m that though of irregular form, they reflection being at different levels, and would afford 

show rather c 1 om« repetition of features, differing a measure of the interval, and thence of the difference 

mainly by a shift along the axis of fiequency This in electron density The oonjugnte cyolic polarisations, 

suggests search for an analytical correspondence each received reversed, would remain as a test whether 

between them, which it is not hard to pursue for the splitting of the boom is of magnetic typo 

the simplest illustrative tuse of radiation along the A reflecting layer would have to be fully established 
direction of the magnetic field H, The co-ordinates in a fraction of a wave-length, thus rather abruptly 

of the gruplrn are p, giving the frequency pj2n of for short waves. Thus it would have to fade away 

the waves, and the altitudo * of the reflecting layer moi e gradually above to avoid thm-plate phenomena • 

estimated by thn rough criterion of vanishing index this and the much larger density N that must be 

attained notwithstanding for short waves may provide 
duos for exploration 

The unexjiected result, that whether a magnetic 
field be present or not, a quite small density of ions 
entirely upsets the optical elasticity of space as 
regaids long waves, provides a cause preserving 
ionised gaseous clouds of astronomical size, for 
example in tho interiors of stars, from rapid dissipa¬ 
tion or dispersal m hulk; in fact saves on ionised 
region from lapse to uniformity by internal radiation. 

Tho description* of a recording apparatus developed 
hy.T A Ratrhffe and E L C White has just attracted 
my notice The Automatic photographic records, of 
which examples are printed, oonvoy a sense of 
actuality to which morn verbal description oould 
scaroely attain Tho continuous run shows tho 
intervals of time during which double reflections are 
present, and the heights, sometimes very great, from 
which thoy apjioar to arrive Wo may thus know in 
time as much about the earth’s upper atmosphere as 
Km ( , we seem to know about that of the sun The abrupt 

N — 4 Kec * I (P + P«)’ ~ P* i > changes in vertical atmospheric Htruoturn rocordod 

in crossing sunset and sunrise meridians agree 
whore p, is 2x cHJm, being lialf tlio critical frequency closely with tho early susfiectod cause of the related 
above doseubod Only in tho cireumstannes of short disturbances m long-distance signalling 
waves is p, x small compared with />’ and roughly can As regards the mthor uncertain conoopt of group- 
bo neglectixl then N n determined by p (-p„ and velocity (cf lor cU , vol 2, p 546), so familiar for 

tho graph tor (N,p) '« merely displaced opposite a long time in hydrodynamics, it is an affair, as 

ways from a central position by ridding + p 0 or — p, Hamilton first described it, of an unlimited tram of 
to the abscissa p according to the sign // s . Rut the regular waves with humps of increased amplitude at 
actual graphs belong to long waves intervals, which travel through the waves with a 

In tho noxt simplest case, when the magnetic field velocity of their own, dp/dn os against p/i» for the 

H t is transverse to tho waves (foe rtf , vol 2, p 655, basic waves These humps do not constitute a tram 

where some misprints aro to be sot right), tho dis- of waves of the same type, for their averago amplitude 

placement, of thn graphs now involving (p,/p)’, would would bo null, though they could be reoeivablo as in 

be largo for a magnetic long wave (Tim condition wireless praotico by different apparatus It may not 

for p to vanish then takes u simple form I.p-= ) be too wiki to imagine a permanent train of waves 

The actual ease, that of Held oblique, along the line sent out and encountering a dispersive region in 

of magnetic dip, would bo nearer the former though which the group velocity approaches zero owing to 

intricate, it may possibly be worth the trouble very sharp curve of dispersion, so- that those humps 

of exploring, if that has not already been done by remain nearly stationary, but when the train on 

Goldstein (foe nt ) Down to the higher atmosphorio which they ndo is terminated, they relieve themselves 

density ol the auroral levela the incident electron by propagation forward and backward . but m any 

streams oould scarcely penotrate. case these are scarcely the ciroumatanoes of the 

As Appleton originally suggested, and is confirmed alleged echo of long delay 

by Katcliffe’s records, tho upper reflection is probably V, M. Shpher reports regular occurrence of flashes 

due to an independent layers and both reflections can of auroral speotrum at sunrise and sunset. One can 

be split by the magnetic field m a manner to which conceive an upper stratum ionised by the solar 

this analysis applies radiation, and a lower by tho long eleotnc waves that 

Dy good fortune, however, the magnetic complica- can disturb electric rooeption 
tions here described appear largely to compensate These long atmospheric waves would be indicated 
themselves A cyolio wave-tram of dextral chirality by disturbed eleotnc reception, but they would not 

going up would be returned as a tram of tho same affect the magnets ; that would be due to the vast 

chirality, in absence of a magnetics field . imposing exoitmg torrents of solar electrons flashing past the 

the earth’s magnetic field would affect them m earth and partly arrested aloft. They would require 

opposite ways: thus so far, if there is no error here, a compensating fall into the sun (perhaps spiralling 


p. More generally, N being some assigned function 
of s, the graph may relate to any constant value 
of (i or eft' The equation of propagation (cf my 
“Math arid Phys Papers”, vol 2, p 661. ns alone 
here accessible) is, if 9 denotes tho single complex 
electric variable P + iQ and djflt is ip. 

rf*9 ,, . Inc.Np* 

~ (It* C *P V + m pt _ 4TCC//,p ^ 

This type of differential equation is familiar for othor 
modes of waves, and has boon tractable for some 
special forms of N as expressed in terms of t When, 
however, N changes not too rapidly with z, a simple 
harmonic typo e'i so that cl'tp/dz* is —(p/c)*9, 
is a first, approximation anil, 9 dividing out, gives 
p* in terms of p and N Transition is made to tho 
conjugate wave tram by change of sign of ft. To 
explore correspondence of tho types indicated, we 
restrict to the case of p nearly vanishing, when 
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in the aun’e rather strong magnetic field) and, as it 
would be at slower velocity, there would be a solar 
eloctno charge. Yet, as I understand, G K. Hale 
could not find any traoe of Stark effoct of resulting 
solar eleotno fiold . which would be adequately ex¬ 
plained if the electric charge, being of oourae a surface 
shoot, lies outside the layer whioh emits the light 
The penetration of tho cosmic radiation, if it carry 
a charge, or part of it, into the earth has been m 
like manner assigned os a cause maintaining tho 
earth’s elootric charge', by tho usual estimate it 
would have to replenish the static charge of tho 
earth every ten minutes Tho spatial density of 
compensating charge falling back into tho sun would 
be considerable if it fell slowly but there is scarcely 
ground for connecting the fixed spectral lines of some 
double stain with an atmosphere of that kind. This 
principle of emission in ono mode and compensating 
absorption in another, is far-roaohing ■ thus it is the 
foundation of the Einstein theory of radiation by 
projected and absorbed ‘photons’ 

Thu characteristic feature of the modem spectral 
theory, expressing itself in sporadic transitions 


between energy levels, is that, while it alms at in¬ 
clusion of the Hamiltonian dynamical analysis, each 
line has its own configuration of the source, without 
any overtones suoh as were a necessary part of a 
vibrational theory. The oquation of Hamilton- 
Jacobi and the related one of Sohrffdinger would 
belong not to an atom but to a cosmos, thus coming 
into lmo towards the various universal modes of 
statistics In osymptotio limit 1 IX largo) the two 
schemes, Hamilton’s (generalised) rayB and SolirOd- 
lngcr’s potential, come into agreement 

1 mturk in. 140, Sept 2, 1031 

1 Prof lion Sue, 1028 

• it Phil Mat, Jan 1884 , 'Math anil Pliyi Papon," vol 1, 
P 28 

• TmnMnal Afatntiim, 1011 11 

• Proe Phy Hoc, h.b When thin mu written I hod not non 
their reoonln for thnrl waoti, and their cyelli Itv In Uie masnetlr Held, 
which la not very Car from vertical, In Pkd Vat for July I learly 
there la mm.li to he learned here 

• if Kullibnbr, H, Natori, in, 407, Sept 0, 1011 

' ef lllrac'a ■ Quantnm Meilianli*," p 121.0 I) Hlrklwff, Pne 
Not And , March 1011, p JI0 aim l*\l HvltA, Pull inter Math 
Soc , Ann 10 H An larly attempt toward aneh correlation la In the 
writer's "Papen', \ol 2 (1028), p 800 


Anniversary of the Asiatic Society of Bengal 


O N January Iff tho Asiatic Society of Bengal 
celebrated the 180th anniversary of its foun 
dation by an afternoon conversazione in the Indian 
Museum, and a banquet in the evening followed by 
a spin lal anniversary meeting The conversazione 
was attended by the Mayor of Calcutta anil about 
hvo hundred of the leading citizens of Calcutta Tt 
took tho form of u garden party on the lawn of the 
Museum and special and interesting collections of 
exhibits, consisting of paintings lent by tho Academy 
of Fine Arts, copies of old documents from the 
Imperial Rocords Department, mostly of the eight 
eenth century and some concerning the Asiatic 
Society, paintings of plants from tho Botanical 
Survey, Javanese and Siamese sculptures lent by Dr 
S K Chuttcrji, chemical and physical demonstrations 
arrungod by the University College of Snenco and 
Technology, prehistoric and tenth oontury finds 
from the Archsaological Survey, fossils, crystals and 
economic products from the Geological Survey, birds 
of Bengal lent by Dr S C Law, dumonstiations of 
tho prevention and treatment of disease arranged by 
the School of Tropical Medicine and Hygiene, medals 
and coins by His Majesty’s Mint, Kattir attire, fish, 
Crustacea and insects from the Zoologicul Suivoy 
The banquet was honoured by the presence of His 
Excellency Sir John Anderson, Governor ot Bengal, 
who is the patron of the Society, and took place ui 
its one hundred and twonty-six year old ball, sur¬ 
rounded by portraits and busts of former members 
who have made history m Bengal Ninety-three 
members and guests were present, including the 
consular representatives of France, Germany, Hol¬ 
land, Sweden and the United States of America, tho 
Archbishop of Calcutta, the Hon Sir M N Roy 
Chowdhury, Sir David Ezra, tho Hon. Nawab K. G 
M Faroqui, Sir C. C. Ghoeo, the Hon Sir A K 
Ghuznavi, Lord Sinha, the Hon Sir B P Singh Roy, 
and Sir Jadu Nath Sircar The toast of the guoetM 
was proposed by the president of the Society, Dr 
L. L. Fermor, to which M J. Delacour, of tho National 
Museum of Paris replied, and also proposed the 
Asiatio Society, but speeches were brief, in view of 
the meeting afterwards. * 


At tin* sjN'cial anniversary meeting, His Kxicllcncy 
the Governor took tho chair anil the president 
delivered his anniversary address, outlining the 
history of tho Society, mid naming tho distinguished 
contributors to its publications more especially in 
the last halt century He pointed out that moiij 
of the specialist departments and inutitutionH 
founded in India onginatisl from tho Asiatic Society, 
in paiticulai the Indian Seionce Congress, and 
mentioned the projXMals which had been made for 
the formation of on Indian Acadimy of Sciences 
to affect co ordination Is-twuen these various interests 
in tho sphere of science 

Following the president’s address, congratulatory 
mo«sagi*s were read from His Excellency the Viceroy, 
the Mayoi of Calcutta, the League of Nations, Prof 
C Ris kwell Lanmau, Sir George Grierson and Sir 
Thomas Holland (honorary fellows) Seven addresses 
were rend, fiom the British Museum, the Linnean 
Society, the Zoological Society of London, the 
Batavian Snriety of Arts and Sciences, the Indian 
Institute, Oxford, the Schopenhouer Society, Frank¬ 
fort, and the Prussian Academy of Sciences Con¬ 
gratulations were presented by 28 delegates from 
68 learned mstitutions, and in all 19 coiuitries were 
represented—Australia, Austria, Bolgium, Ceylon, 
Canada, France, Federated Malay States, Germany, 
Great Bn tom, Hungary, Italy, Jmsui, Netherlands, 
Spam, Sweden, Switzerland, Tasmania, United 
States and India 

Twelve honoiary anniversary members were 
elected—six in letters and six in science . Prof. 
Arthur Christenson of Denmark, Prof. Talia Husain 
of Cairo, Sir John Marshall, lately Director-General 
of Archaeology in India, H R H Pnnoe Damrong 
Rajahubhab of Siam, Dr. Rabindranath Tagore, 
Dr J Van Kan, law member of the Council of tho 
Vioeroy of the Dutch East Indies, Sir Sidney Burrard, 
lately Surveyor-General in India, Prof Albert 
Einstoin, Sir Sven Hedin, Prof Alfred Lacroix, Dr. 
Henry Fairfield Osbom and Lord Rutherford. 

In lna speech, His Exoollenoy the Governor 
stressed the vigflur of the Society in spite of its age, 
its permanence since the days of the French Revolu- 
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tion, and (he esteem in which it u held abroad, as 
manifested by the spontaneous tribute received from 
all over the world. He directed attention to the 
traditional connexion of the ruling princes of India 
with tho Society, and hoped that this tradition 
might be widened, to the benefit of scholarship, 
by the inclusion in the Society’s list of members 
of the name of every substantial ruler in the 
country 

His Excellency paid special tribute to three 
members of the Society, Sir Rajendranath Mookerjee, 
Mr John Van Manen (general secretary) and Dr 
S L Horn (honorary secretary of the Celebration 
Committee) 


Research in the British Post Office 


W HEN the State purchased the telegraphs in 
Croat Britain in 1869, tho number of electrical 
workers in tho whole country could almost be counted 
on the fingers To-day tho enginoor-m oliief of the 
Post Office controls a staff of about 30,000 and main¬ 
tains plant of a valuo of 130 million pounds Starting 
from the needlo instruments, skilled Post Office 
experimentalists developed the Whoatstono trans¬ 
mitter and receiver , instruments capable of operating 
up to 300 words per minute 

Capt B S Cohen, the engineer of tho Poet Office 
Research Station at Dollis Hill, m a paper read to 
the Institution of Electrical Engineers on February 1, 
said that those instruments still stand unsurpassed 
to-day m their design, workmanship and performance. 
It was not until 1912 that a research section was 
established During the War period, tho thormionio 
valvo was perfected and at one stroke opened a 
boundless vista of possibilities in the way of universal 
telephone communication The paramount necessity 
was to obtain the closest co-ordination between the 
nesoarch and the operating organisations Without 
full access for research purposes to the working 
telegraph and telephone plant, the work of the 
research engineers would have been immensely 
increased. The Research Station at Dollis Hill was 
started in 1921 by using ex-army huts, and tho 
permanent buildings wore completed last year. Much 
excellent work has been done at this station which 
could not have been done elsewhere 

To the research workers at Dollis Hill the increase 
in the volume and woight of rood traffic brought 
with it a new problem. There are apparently under 
tho streets on over-increasing number of cracked gas 
mains Modem road surfaces make it difficult for this 
gas to escape into the open and so it sometimes 
accumulates m Post Office cable ducts and man¬ 
holes, involving a serious hazard. The research 
engineers have developed a simple form of gas 
detector for general issue to Post Office workmen. 
The detector operates m a way somewhat similar 
to a photographio exposure meter. It utilises a filter 
paper moistened with a few drops of palladium 
ehionde solution and will indicate the presenoe of 
0 06 per oont of carbon monoxide, the dangerous 
constituent of ooal gas. 

The oapital value of automatic switching apparatus 
installed m exchanges is now very large, and great 
precautions against corrosion have to be token. Sir 
Robert HadLfield has said that the oorrosion of iron 
and Bteel alone costs tho world 700 million pounds 
per annum Experiment shows that the life of 
galvanised iron stay wire a proportional to the 
thiokness of the galvanising. In some parts of south 


Lancashire, the normal life of a stay wire is little 
more than two years. It is now possible to estimate 
the life of any particular grade of wire in a given 
area. 

In long telephone lines the ‘echo* used to be very 
troublesome but the engineers have invented, using 
valves only, a very efficient echo-suppressor A non- 
reflecting room at the Station has linings of ootton- 
wool one foot thick. This room has a totally silent 
background of noise. It is especially useful for listen¬ 
ing tests where the threshold of hearing has to be 
found 


University and Educational. Intelligence 

Cambridge —At St John’s College, one 8trathcona 
research studentship of the annual value of £160 and 
two Strathcona exhibitions of the annual value of £40 
are offered for competition amongst research students 
who are graduates of any university other than 
Cambridge Tho election of a candidate not yet a 
member of the College is subject to his being accepted 
by the Univorsity as a research student proceeding 
to the Ph.D degree and to his commencing residence 
m October 1934 Candidates must make application 
to the Senior Tutor, St John’s College, not later than 
July 1 

London —Dr O P Wright has boon appointed 
as from March 1 Sir William Dunn professor of 
pathology tenable at Guy's Hospital Medical School 
Since 1931, Dr Wright has been assistant lecturer m 
morbid anatomy and curator of the Museum at 
University College Hospital Medical School and also 
pathologist to tho Hospital. 

It is expected that the new British Postgraduate 
Medical School at Hammersmith will be opened to 
students m Octobor next. It has been given recogni¬ 
tion as a School of tho University for a period of 
two years, as a temporary measure. 

Oxtobd —In presenting Miss Ethel Bellamy for 
the honorary degree of M A on January 30, the 
Public Orator, Mr. C Bailey, took occasion to 
remind Convocation of the distinguished services 
rendered by that lady and other members of her 
family m the cause of astronomy, and particularly 
in the important part taken by the Oxford Observa¬ 
tory in the photographio survey of the heavens. In 
consideration of the recent help accorded to the 
Vatican Observatory towards the completion of that 
work, tho Pope has bestowed on Miss Bellamy a 
decoration of silver. 

St Andrews —The Court has agreed to institute 
a lectureship in bacteriology in the University and 
has appointed Mr James F. Hurray, who has hitherto 
been assistant to the professor of bacteriology, to 
the lectureship as from February 1 , Mr. A. B. 
Stewart has been appointed to succeed Mr Murray 
as assistant m the Department. 


The booklet on the new buildings of the University 
of London, edited by T LI. Humberstone and 
published by the Dryden Press (see Nature, June 
24, 1933, p. 90S) has been withdrawn from publica¬ 
tion and replaoed by a similar book containing also 
a report of the stone-laying ceremony by the King 
on June 26. Thu is published by Mr. William Rice, 
X Ludgate Broadway, E.C.4, at 2s. 6d. 
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Science News a Century Ago 

Ericsson’! Caloric Engine 

In 1833 John Enosaon, the famous Swedish 
engineer, patented a form of hot air engine and hm 
invention formed the subject of a lecture by Faraday 
on February 14, 1834, at the Royal Institution 
Referring to this lecture, the Mechanic's Magazine 
said that “after the vory favourable opinion we 
expressed of this invention it gave us no ordinary 
pleasure to hear it so well spoken of by so eminent 
authority, in all matters of scienoe, as Dr Faraday 
He pronounced the theory on which the engine was 
constructed to be philosophically correct, and the 
arrangements for turning it to a practical account 
to be at once novel and ingenious, but expressed 
some doubts as to whether sufficient provision had 
been made for preserving that regular alternation of 
pressure which is necessary to keep the pistons in 
motion" In Church’s “Life of John Ericsson", 
(vol 1, p 75) it is said “Just as Faraday was pre¬ 
paring to appear upon tho platform ho came to the 
conclusion that he had made a mistake os to the 
pnnoiplo of the expansion of air upon which the 
action of the machine depended He accordingly 
commenced his lecture, greatly to tho disappoint¬ 
ment of Ericsson, by the announcement that ho was 
unable to explain why tho engine worked at all” 
According to tho Mechanic’s Magazine, Ericsson was 
not at the lecture owing to illness 

Great Lenses in One Piece 

“At the meeting [on February 14] of the Royal 
Society of Edinburgh . , three splendid polyzonal 
lenses were exhibited by permission of (he Com¬ 
missioners of the Northern Lighthouses Ono of those 
was made m Paris , another in London , and the 
third in Newcastle The diameter of the outer zone 
of two of these lenses is 2 feet 8 inches, and that of 
the London instrument is three foot Thoir focal 
distance is about three feet. At the desire of Mr 
Robinson, the Secretary, a Bingle argand burner 
was placed in the focus of one of the lenses, but 
the effect was feeble, as this instrument requires a 
powerful light By exposing it to tho rays of the 
sun it suddenly molts pieces of copper and other 
motals placed in its focus The Newcastle lens is 
made of one piece of highly polished glass Buflon, 
nearly a century ago, first suggested the idea of a 
polygonal burning glass, but the construction of 
this instrument has till now been considered beyond 
the skill of the artist, and the method of building 
them in separate piooes was afterwards suggested 
and practised . . m this country and in France, 
Messrs Corkton, however, the plate glass makers of 
Noweastle, at length triumphed over the difficulties 
which so long retarded the exeoution of Buffon's 
project. These lenses are about to be removed to 
Gull and Hill, where their effect will bo fully tried, 
along with tho light invented by Lieut. Drummond, 
from the experiment rooms of the Northern Light¬ 
house Board ” (“Annual Register”, 1834 ) 

Liverpool and M an c hes ter Railway 

In the Mechanic’s Magazine of February 15, 1884, ( 
u an article on the half-yearly report of the Liverpool 
and Manchester Railway, for July-Deoember 1833. 
There had been a very considerable increase in 
trafflo and a dividend of 0 per oent had been deolarod 


The total number of passengers booked had been 
215,071 and the total quantity of goods earned 
98,247 tons, beside 40,184 tons of coal The number 
of trips of 30 miles performed by locomotives with 
passengers hod been 3,253 and with merchandise 
2,587 The figures showed an increase m the number 
of passengers of 32,248 and an increase m the weight 
of goods of 11,405 tons The winter had been very 
wet and stormy, there had been great difficulty in 
keeping the railway in good order and the boisterous 
weather and the dirty stato of the rails had impeded 
the passage of the trains ; “assistant engines had 
frequently been required to ensure their progress 
even on the level parts of the way” Among other 
items mentioned was that gas coke was being tried 
m the engines in the place of Worsley ooke at a cost 
jier ton of less than a half. 

Death of Lionel Lukin 

On February 16, 1834, Lionel Lukin, ono of tho 
pioneers of the lifeboat, died at Hythe, Kent, at the 
ago of ninety-one years Bom at Dunmow, Essex, 
on May 18, 1742, Lukin bocame a London ooach- 
buildor having premises m Long Acre, where he 
continued in busmoss until more than eighty years 
of age Fertile in invention and with scientific 
leanings, ho invented an adjustable bed for invalids, 
a raft for rescuing persons from under ice anil a ram 
gauge For a long peri oil he kopt a daily meteoro¬ 
logical reoord Hia experiments with boats were 
begun m 1784, when he altered a Norway yawl 
and tested it on tho Thames Tho following year 
he obtained a patent for his “imsubmersiblo boat”. 
His claims included a method of construction for 
either sailing or rowing boats which would neither 
ujwet in violent gales nor sink if accidentally filled 
with water He proposed to fit projecting gunwales, 
either hollow or filled with cork, together with 
watertight compartments at tho stem and atom and 
uniler tho soats, which would contain air or oork. 
His invention was submitted to many distinguished 
men and was tnod at Ramsgate and Margate He 
had, howevor, to contend with seafaring prejudices 
and his boats were in little request A description 
of them was published by him in 1790 Lukin’s 
invention was almost contemporary with that of tho 
Shields boat-builder, Henry Groathood (1757-1816), 
through whose work lifeboats were introduced in the 
north of England 

Royal Society Fellowship, 1834 

One hundred years ago there was practically no 
restriction as regards the number of fellows that 
might be elected in the oourso of the regular meetings 
of the Royal Society A statute, enacted in 1831, 
provided that no election for fellows or for foreign 
members should take place excepting on the first 
ordinary meetings of the Society in December, 
February, April and June. This remained m force 
until 1835, when it was repoalod In 1847 tho plan 
of olectmg fifteen fellows annually beoamo the rule, 
and m 1930 tho number was increased to seventeen 
The following were elected in February 1834 . Copt 
Francis R. Chesney, Thomas Copeland, Sir Edward 
Gust, James Horne, John Russell Reeves, Lieut -Ool, 
William H. Sykes, John Waterhouse No foreign 
members were elected during the year 1834. 

The oustorn of holding no meeting on the anniver¬ 
sary of the death of Charles I lapsed after January 30, 
1834. 
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Societies and Academies 

London 

Royal Society, February 1 A K Demsotf and 
O W Richardson The emission of electrons 
under tlie influence of chemical action This papier 
starts by summarising Home general conduMionH 
reached liom exjioninenth on tho reaction between 
K,Na and 22 different gases A more refined and 
detailed experimental in\ entlgation than haa hitherto 
been carried out with phosgene ih then given This 
ih followed bv a diHouHHiun of the low energy part of 
the Hpiectmm, the determination of the true zero on 
the volt Hcalo and of E m (maximum energy found 
from the energy distribution < urvespand its relation 
to E„ (energy of corresponding elementary chemical 
reaction responsible for E m ) The last section confirms 
the equation E m — E c — 9 (work function of the 
metal) lor the particular case of COC1, Sir Robert 
Robertson, J J Fox and A E Martin Two 
types of diamond From an observation that a 
diamond failed to give a prominent absorption band 
at 8p in the infra-red region ol the spectium where 
a great number of diamonds gave thiH, a similar 
exploration was undertaken in the ultm violet 
region, where a difference in absorption in the same 
sense was found More examples were found and 
two type's wen- recognised, the more common or 
opaque Type 1 (baud at 8p and complete absorption 
at X 3,000), and Typo 2 (no band at Hp and complete 
absorption at X 2,250) Other properties were in 
vestigated Typie 2 was found to be more isottopic 
optically than Typo I, but tlieio was no difference 
in specific gravity, refractive index and dielectric 
constant lietween tho types , or in the Raman effec l, 
which gave one fundamental frequency at 1,332 em 1 
for both types From the complete band system in 
the infra-red (to I7p) and the new carbon InukIs 
found about X 3,000 in the ultra-violet, together with 
the Raman fiequcncy, a picture is sketched of the 
various modes of vibration of carbon agumsl carbon 
m the diamond structure, for which the- frequency 
of tho fundamental vibration is also calculated 
While most diamonds give some lesponse to light 
when the passage of the dmlodged electrons is assisted 
by an applied potential, some diamonds (of Tyjx- 2) 
generate a current without the application of any 
voltage When tl«*se diamonds have lieeu activated 
by light of X 2,300 they acquire a condition in which 
light of i-ertain wave-lengths can quench the photo 
conductivity while others augment it 

Paris 

Academy of Sciences, December 20 (C R , 197, 1705- 
1784) The president announced the death of Charles 
Porcher, Correspondanl for the Section of Rural 
Economy E Jououet Tho thoory of critical 
phases The generality of the properties of zero 
area, Charjjcs NiroLLE, Jean Laiobet and Mme 
HelAne Sparrow Vaccination by the digestive 
tract m tho upe against exanthomatic typhus 
Edmond Skuuknt, Etienne Seroent and A 
Catanei “Malaria houses" and the “instinct to 
return to their feeding ground” in the mosquito In 
malarial localities, tho disease appears year after year 
in certain houses whilst neighbouring housos escape 
Experiments are described which tend to prove that 
the mosquito lias no mstuict to “retour k la p&ture" 
and henoe some other explanation must be sought 
for malaria houses. Chadknson Tho extension of 


the Bolzano-Weierstrass theorem to certain functional 
ensembles, W. Sierpinski Tho hypothesis of the 
contmu and Baire’s property Th H J Lepage • 
Certain exterior differential forms and the variation 
of double integrals Tchanu Th-Lou • The 011101110 
ignition sparks in internal combustion motors. 
Turbulence in the motor cylinder causes multiple 
sparks and it is inaccurate to oonsidor the explosion 
as the result of a single spark There is no reason to 
suppose that turbulence suppresses the sparks Exile 
Merlin The existence of osculating orbits remain¬ 
ing elliptical in tlie problem of two bodies with 
decreasing mass Al Proca Solutions of tlie Max¬ 
well equations for a vacuum Andr£ Guilbbbt 
Tho possibility of obtaining a variable yield of direct 
current generators the exciter of which is oontrollod 
by phenomena of transversal reaction Raymond 
Lahti# The determination of tho atomic weight 
of molybdenum The method chosen was tho re¬ 
duction of molybdic oxide to the motal by heating 
m hydrogon Tho preparation and purification of 
the molybdic oxide art' given in detail. The value 
found is 90 01 d-0 01 RRN& Van Auuel Tho gold- 
bcanng zone of the eastern Urega (Kivu, Belgian 
Congo) G Schneider and L Moret A new 
hypothesis on tho origin of tho thermo-mineral 
springs of Aix les Bains (Savoie) V Frolow 
Analysis of the levels of the Niger and tho Nile 
R. Delaby, R Ciiaronnat and M Janot The 
variations of a hot spring the Dames de Plombidres 
spring Study of variations in radioactivity (water 
and evolved gases), temperature and total solids 
Tho radioactivity showed the most marked variations 
A Dauvillier Cosmic activity and solar activity 
Observation of tho cosmic rays at Scoresby Sound 
during tho Polar Year The experimental results are 
discussed from tho point of view of the author’s 
theory of the origin of the cosmic rays (C R , 193, 
348) Ph Joybt-Lavekunr The diagnosis of sex 
through tho characters of sexualisation W Bksnard 
and P J Korda Tho action of lummous and ultra 
violet radiations emitted by special lamps on the 
growth and reproduction of some aquatic plants 
Studies on the best type of lighting for maintaining 
the life of plants Robert Garnieh and SEbahtibn 
Sabktay The analytical constants of Bulgarian 
attar of roses E Mikas and M Simonet The 
caiyologiual study of the durum typos appearing in 
the cross Tntxrum vulgar* var alborubrum with 
T vulgar* var oatieolum. S Nicola o, P. Poincloux, 
L Kopciowska and G Balmus The morphological 
study of the peripheral blood in tho experimentally 
poisoned rabbit megamononucleosis Raymond 
Jacquot Is cow’s milk an equilibnutod food for 
all mammals T Cow’s milk is a food best utilised in 
the larger animals It produces growth in certain 
mammals (calf, pig), koeps others in good condition 
(rat), but with tho hedgehog, although the milk is 
easily digested, it is badly utilised and the animals 
die of pro tom starvation A Trillat . Experiments 
in anaphylaxy produced by air infection, A anil R. 
Sartory, J Meyer and Ernst Tho inhibiting 
influence of radium on growth of the rootlets of 
Lens esculenla the minimum preventivo dose and 
time of irradiation G Viaud • Phototropism 
of Daphnut Laws of the positive tropistie move¬ 
ment Ph L’HAkitier and Georges Teissier 
The study of a population of Drosophila m equili¬ 
brium Paul Wintrbbert Tho intervention 
of the egg in the deposit and constitution of the 
tube envelopes in amphibians (Dxseogloatu* ptetus). 
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N Kobozubtf : The genotypical constitution of mice 
with normal tails bom of parents without tails or 
with short tails. D. Bach and D Desbordrr The 
paradoxical action of the mycelium of Aapergillut 
repena on ammonium nitrate Increase of the medium 
in ammonia. N. BszsaoNorr and A Dbube . The 
identification of vitamin C and of its derivatives 
present in biological modia E Brumpt * Experi¬ 
mental researches on myiasis m batrachians, produced 
by the fly Ijuctlut bufonworo. F ViAs and A. ms 
Coulon Therapeutic attempts with amino-ncids to 
produce spontaneous canoer in mice AndkA Kuku 
Contribution to tho study of the chemical processes 
intervening in the production of acute cedema of the 
lung after oontoct with certain corrosive gases, 

Leningrad 

Academy of Sciences (CS, n i, No 2, 1033) B 
Skoal A theorem analogous to Waring's theorem 
Every integer from a certain point onwards is the 
sum of 2(a*2* — 1) or less tonus of tho form |V], 
whore x is integral. D Ivanenko Constituent 
parts of atomic nuclei. If the conception of a proton 
consisting of neutron and positron is accepted, this 
leads to tho conclusion that the neutron is equal to 
a proton plus an electron This does not require 
an assumption of the complexity of heavy particles, 
at least not in tho sense of macroscopic mechanics 
On the conti ary, both particles arc considered as 
different quantum states of a single primary particle 
It is assumed that both protons and neutrons are 
stable M Romanova and A. Fkrchmin The 
hyp-rflno structure of the rod lino of cadmium (6438), 
and the green yellow (6640) and green (3662) lines 
of krypton Two intense satellites (- 0 0034 A 
and + 0 0033 A ) and a diffused weak line 
(-I- 0 0002 A ) were found in tho red lino of cadmium 
For the green line of krypton five strong satellites 
and four weak ones wore observed, and for the 
yellow green line of krypton there are four strong 
satellites anti three weak ones. N Zeuneku and 
N I Uhuikin • Hydration of tho furan nucleus by 
catalytic osmium By passing sylvan (a-methyl- 
furan) at 80°-82° C. over the osmium deposited on 
asbestos, the authors obtained tho tetroliydrolnylvan, ] 
not differing from that synthetically prepared by 
Lipp A Grunberg, A Filippov and I Jasvonskw 
Tho occurrence of gallium in tho sulphide ores of 
Bidder in the Altai The gallium was found mainly 
in the zinc-blonde A method is offered for separating 
gallium from tho ore A A. Richter, V Rancan 
and M Pkkkkb Control of “yarovisation” With 
the view of working out the external diagnostic 
methods for registering the changes in the internal I 
state of tho yarovised seed, the authon studied tho 
onzymotio indices, the indioes of tho respiratory 
process, of the concentration of hydrogen ion and 
of the deficiency of buffer capacity, as well as the 
absorption of dyestuffs by the albummo-lipoid 
complex of colls in connexion with the yarovisation. V 
Novikov, A Gretchushnikov, J. Babmbnxov and 
A Nosov .The process of assimilation and forma¬ 
tion of eautchouo in tau-sagiz. The conditions most 
favourable for a maximum rate of assimilation and 
for the formation of oautchouc are bright sunny days 
and a soil humidity of 60 per cent of the full capacity, 
which assures a water content in leaves not lower 
than 77 per cent A Taranec • Some new fresh¬ 
water fishes from the Russian Far East. Descriptions 
of two new subspecies and a new species of the genus 
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Solvehnua, a key to the Pacific species of the genus, 
a description of Cottua mimetua volk t, sb-spm. and 
notes on Aboma lactxpta, Hilg and Chloea caatanea, 
0 Bhang are given. B Heller and V Kunin . 
Origin of ridges of sand Fixod ridges of sand 
such as observed, for example, in some paits of the 
Baltio littoral, on the east Bide of Lako Chad, in the 
Karakum desert, and on the right bank of tho Nilo in 
Egypt must bo regarded oh a result of the activity of 
flowing water 

Rome 

Royal National Academy of the Lincei, communications 
received during the vacation E Almanhi Dofoi mo¬ 
tions of elastic Htnps (8) U Brooch An application 
of Newton’s series Maruhkrita Piazzolla Bkloch 
Solution of a problem of aero pliotograminctry I 
Opatowski Biharmonic functions as products 
analogous to Lamp’s products, and lines of force of 
Newtonian holds (2) F Tricomi Further reference 
to a note on Integration of a differential equation 
encountered in oloctro-tochmos Reply is made to 
criticisms of the author's earlier paper on this 
question J C Vignaux A generalisation of the 
summation of Le Roy's divergent senes C Dei 
Sensitiveness and accuracy of tho measurement of 
tho internal resistance of tnodos The throe methods 
of Miller, Appleton and Lo Surdo are discussed 
separately A Baboni Lithium alloys (2) X-ray 
analysis of the system lithium-cadmium Thermal 
analysis of this system substantially confirms Grubo, 
Vosskiihler and Vogt’s results (1932) but not those 
of Tammonn (1910) X ray analysis allows of tho 
identification of (1) the compound Li— Gd which 
exhibits monomotnc stmotum of tho CsCl typo and 
with the value 3 32 A for tho side of the unit cell, 
and (2) the compound LiC'd,, which is probably 
also monomotnc, with the unit cell Bide 8 62 A and 
with eight molecules in the cell X-ray analysis does 
not, however, indicate tho oompouml Li,Cd found 
in thermal analysis A Ferrari and C Colla 
Rhodionitntes of ammonium, potassium, rubidium, 
case urn, thallium, barium and load Tho crystal 
structure of these compounds is of the ]Kitassium 
cobaltmitnte type and tho side of tho unit coll has 
the values (all J_ 0 02) 10 91. 10 63. 10 83, II 30 
and 10 91 A respectively , for tho corresponding 
colialtinitrites the values are 10 81, 10 44, 10 73, 
11 18 and 10 72 A Barium and load rhodionitntes 
prove to be anhydrous, the water they retain at 
moderately high tomporotun’s being wholly zoolitio 
in character , the unit cells are cubio (possibly 
pseudo-cubic) and the valuo-i of the side are 10 70 A 
and 10 63 A respectively Theso compounds are 
I iHomorphous with those of the univalent motals . the 
anions occupy the same positions in tho two classes 
of lattioe, but with the bivalent metal compounds the 
cations occupy only one half of the number of posi¬ 
tions occupied in tho other ease P Pratesi Con¬ 
densation products of isutin with pyrrolos (pyrrole 
blue) (2) R Redint Geology of Monte Pisano and 
the Apuan Alps 8. SobrentIno . Cenomanian out¬ 
crop in the high valley of the river Salso V. 
Fakiani Food value of germinating grain In 
experiments on growing albino rats, germinating 
gram showed a nutritive value superior to that of 
dormant grain M Calcinai Haainatic modification 
of inflammation. In experiments with rats, it was 
found that endopentoneal injection of lkctic acid (a* 
sodium salt) modifies and accentuates the looal 
inflammation produoed by croton oil 
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Forthcoming Events 

{Meetings marked tint* an asterisk are open to the public ] 

Monday, February 12 

Koval (3 koobaphic ai, Society, at 5—Dr K Greene 
“The Food anil Health of the Mount Everest Expedi¬ 
tion” 

University College, London, at S—Dr. H R Ing 
“Chomioal Structure and Phannaiulogital Action” 
(succeeding lectures on February 19, 20, March 0, 12 
and 19) « 

University College, London. at 5 30 —A M Hoc-art 
"The South Sees, the Organization of the People" • 
Newi astlf-upon-Tynf Astronomical Society and 
University or Durham Philosophical Socim , at 7 
—(at Armstrong College, Newcastle)—Ahb6 G Le- 
maitre “Evolution in the Expanding Universe" * 
Royal Society or Arts, at 8—Sir Robert Davis “Deep 
Diving and Umler Water Rescuo Work" (Thomas 
Gray lectures Succeeding lectures on February 10 
and 20) 

Tuesday, February 13 

Royal College ot Surgeons, at 4— Sir Culhbert 
Wallace “The Hunterian Oration" 

Pharmaceutical Soiiety, at 8 30—(at 17, llloomabury 
Square, London, WC1)—Prof E Mellanby "The 
Influence of Some Nutritional Factors in Disease” * 

Wednesday, February 14 

Institution oi Heating and Ventilating Enginllrm, 
at 2—(at the Ignition School of Hygiene and Tropical 
Medicine, Koppel Street, London, WO 1) -Annual 
General Mooting 

R C Clung Presidential Address 
8ir Leonard Hill “Infra-Red Hays and Oomtort" 
East London College, at 4 —Prof F E Fntsch 
“Certain Aspec ts of Algal Biology" (sueeoeding lot turns 
on February 21. 28 and Marrh 7, 14) * 

Thursday, February 16 

Royal Sex ikty, at 4 30 -Dr J C Stimson "The 
Electrical Condition of Hot Surfaces” (8) 

Prof 0 I Finch and B W Bradford "The 
Elootrical Condition of Hot Surfaces” (8) 

Prof G I Finch and A W Ikin "Tho Catalytic 
Properties and Structunn of Metallic Films” (2) 

H F Boys “Uptical Rotatory Power A Theoretical 
Calculation for a Molecule Containing only Isotrupie 
Refractive Centres” 

Chemical Society, at 8—Discussion on “Some Aspects 
of the EU* tromc Thoory of Valency ", to ho opened by 
Prof J E Lonnard-Jonoe 

Friday, February 16 

Institution or Chemical Engineers, at 11 - Annual 
Corporate Meeting to be held at the Hotel Victoria, 
Northumberland Avenue, London, WC2 

At 11 46 Tho Right Hon Tho Viscount Leverhulme 
“Chemical Engineering and the Edible Fat Industry" 
(Presidential Address) 

At 2 16 Prof C H Lander “Modem Methods of 
Attacking Heat Transmission Problems” 

Geological Society, at 3—Annual General Meeting 
Sir Thomas Holland Presidential Address 
Association os- Economic Biologists, at 3—(at the 
Imperial College of Science and Technology) —Annual 
General Meeting 

Prof W B Bnerlcy “Viewpoints in Applied 
Biology” (Presidential Address) 

University College, London, at 6.30—Sir Arthur 
Eddington “The Constitution of the Stars” (Rickman 
Oodlse Lecture) * 

Royal Institution, at » —Dr Allan Forguson “Surface 
Tension” 


Official Publications Received 

0U1T BAIT AIN AND IRELAND 


m of Uw Building Research 
le of Proetio* for the use of 
Jy + 00 (London HI 


1640 (F M 
I Cylinders 
F Wlnny 


Reinforced Cnnorote ts Buildings Pp It+ 60 (London 
Stationery Office) 1* ad net . „ 

Scottish National Denlopment Council Boonornlo Sorias No B 
He port of Committee on the Chemical Industry In Boatload Pp 80. 
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Peace and War 

R ECENT events have suggested that the 
■ modern organised State, closely linked as 
it is with the highly emotional concepts of the 
new nationalism, might prove a danger in the way 
of the free pursuit of scientific inquiry, and that 
it has already affected the international standing 
ofscienoe It may be argued with equal justioe that 
suoh a State is also a menace to the present nicely 
adjusted equilibrium of forces between the Powers 
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which we call by the name of peace The re¬ 
sponsibility for the feeling of instability in the 
present international situation, of which every 
nation is oonscious, is to be attributed, not so 
muoh to the activities of Herr Hitler and President 
Roosevelt in the political and economio fields— 
though these may seem to run counter to any 
progress towards a solution of world-wide problems 
on a world-wide basis—as to the spirit of aggressive 
self-expression and integration characteristic of 
I present-day nationalism This spirit emphasises 


News and Views.341 

Letters to the Editor: 

Occurrence of Antirachitic Vitamin in Oroen 

Plants —Ottsr Rygh.335 

Aeeay of Vitamin A —Dr. J. B. Orr ami Dr. 

M. B. Richards.355 

Designation of Heavy Hydrogen —Dr. N. V. 

Sidgwtck, O.B.E., F.R S. . .35* 

Nuclear Spina and Magnetic Momenta—Prof. 

W. E. Curtis.336 

X-Ray Spectra of the L-aenes of Silicon and 
Silica—Prof. Manne Stegbahn and Torsten 

Hpeed*of ‘Uniform Movement' of Flame in Mix¬ 
tures of Carbon Monoxide and Oxygen —Dr. 

W Payman and Prof. R V. Wheeler; Prof. 

William A. Bone, F R.S.337 

Chladni Plates at High Frequencies —Prof. 

R. C. Colwell.338 

Influence of Light on Paramagnetic Suscepti¬ 
bility —Prof. D. M Bose and P. K. Raha . 338 

Modulation of Very Short Radio Waves by 
Means of Ionised Gas —Ernest G. Linder . 339 

Radiation and Ionisation produced by High 
Energy Electrons —Arthur Bramley 339 

The Term ‘Mesolithic’ —Henry Bury j J. Reid 

Motr.359 

Inheritance of Egg-Colour in the 'Parasitic' 
Cuckoos.—Prof. C. Leonard Huskms . 360 

Possible Chemical Nature of Tobaooo Mosaio 
Virus —B. Bartoa-Wnght and Alan M. 

McBain.360 

A Tame Platypus.—Sir James W. Barrett, 

K.B E., C.B., C.M.G.a«o 


and glorifies national distinctions, oblivious of the 
consciousness of a oommon humanity, to which 
much is forgiven and in which differences arc com¬ 
posed rather than made the cause of offenoe By 
the stress laid on nationality the urge towards the 
larger unity is repressed. 

Many have asked why mankind for ages should 
have lived under the constant menaoe of war. 
War has been sung by the poets and glorified by 
the historians , and for certain individuals, and 
perhaps even to whole hordes which have been 
dignified by the title of raoes, the career of arms 
has represented the fullest expression of man’s 
essential nature. Yet it may be questioned 
whether the adventurous spirit and the joy of battle 
are oommonly the obstacles in the way of peace 
they are sometimes said to be, especially when 
the conditions of modem warfare are kept in mind 

If there is one thing that may be affirmed with 
oert&inty to-day, it is that a majority of the 
nations of the world do not desire war. Yet all 
are watching anxiously for the spark which may 
light a conflagration destined in all probability 
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utterly to destroy the civilisation of the western 
world , and beyond disarmament no suggestion 
is put forward as a remedy. It is, therefore, all 
the mow an urgent necessity, as Lord Raglan 
points out in his reoently published book, “The 
Scnenoe of Peace’’,* that the underlying forces 
operative in bringing about watt should be 
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understood. For neither pacifists nor the League 
of Nations will ensure peace until the factors by 
which it is endangered have been eliminated, even 
though the facile argument of despair may reiterate 
its belief that the situation is brought about 
inevitably by man’s instinctive tendency to 
pugnacity 

Modem Germany—unfortunately specific refer¬ 
ence in this context is inevitable—has glorified 
and idealised war Although the Chancellor has 
expressed his devotion to the cause of peace, and 
the reoently concluded agreement with Poland, 
which apparently would eliminate the Polish 
Comdor as a canu belli for a period of at least 
ten years, is an earnest of good intention, never¬ 
theless the youth of Germany is disciplined m the 
belief that war, rather than peace, is the arena for 
the fullest exercise of civic virtue, as well as the 
noblest training ground of the citiien A war¬ 
like and aggressive spirit which fights blindly fin¬ 
ite tribe is displayed for emulation as the Aryan’s 
virtue If by ‘Aryan’ we are to understand 
‘Nordic’, as presumably we must, it is a strange 
turn of the wheel that has made a nation, which 
only a short while ago claimed to havo led the 
world in philosophy, science and certain branches 
of the arts, now Boek to mould itself on 
the pattern of peoples who were the destroyers 
and not the founders of civilisations But neither 
physical nor cultural anthropology endorses the 
exclusive ideal of ‘Aryanism’ as having a basis m 
historic fact, and a patriotism whioh pursues its 
end without regard to considerations of logic or 
common sense may m the long run be as destructive 
of the Fatherland as treason. For good or for 
evil, Germany affirms her belief in the struggle 
for existence as a conflict among nations, and in 
survival as determined by the arbitrament of war 

The fighting qualities of the Nordics cannot be 
quoted in support of any theory of the innate 
pugnacity of primitive man, for they were bar¬ 
barians rather than primitive Dr W. J Perry 
has collected a considerable body of evidenoe to 
show that the peoples of the lower culture are 
essentially peaceable, and Lord Raglan accepts 
this view, while pointing out that organised 
aggressive warfare begins at a later stage of social 
development, in whioh ritual ceremonial requires 
a periodical, and often considerable, supply of 
captives to provide for human sacrifice. There 
are others, however, who view the primitive state 
and the evolution of man at a different angle 
The life of primitive man, like that of modem 
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man, is many-sided, and each observer is apt to 
regard it from the point of view of his own special 
interest 

Sir Arthur Keith, for example, essentially a 
Darwinian, like Hobbes of ‘Leviathan* fame, sees 
Nature as a state of war. For him the advance 
from primitive to civilised has been achieved in 
a struggle for existence by whioh peoples have 
been welded into nations—races in process of 
becoming Warfare, in fact, ho holds, is one of 
the forms of machinery whereby Nature works in 
the satisfaction of a biological urge towards the 
establishment of the more highly specialised type, 
a position whioh it must be admitted is not unlike 
that of Hitler himaolf Here indeed the difference 
between Sir Arthur Keith and Lord Raglan 
beoomes most apparent, for while the latter, 
viewing the situation as a social anthropologist, 
arrives at the conclusion that the obstacle in the 
way of peace and of peaceful mindedness in the 
peoples of the world to-day is the concept of 
nationality, Sir Arthur sees in the nation a stage, 
achieved by struggle, on the way to peace—to be 
more fully attained by the apotheosis of the nation 
in a federation such as the British Commonwealth 
of Nations 

It may seem that Sir Arthur Keith’B patriotic 
enthusiasm for the British Empire has warped 
his sense of logic , but the fallacy is formal rather 
than material. If we oould look on the hideous 
slaughter, the cruelty and brutalities of war, which 
have disfigured the history of mankind, with the 
same detachment as we view the survival of the 
fittest among the millions of the lower organisms, 
would it be possible to say that the results of war 
have not been beneficial and in the long run have 
conduced to the advancement of mankind—as, for 
example, in the conquests of Alexander and Julius 
Caesar 1 To deny it would be to affirm that the 
peoples then drawn into the mam stream of history 
would have developed along lines equally or more 
conducive to progress without the intervention of 
oonqueet—a contention incapable of proof, how¬ 
ever high may seem the degree of its probability. 
On the other hand, to admit the validity of the 
argument is not to deny the advantage, in d «« d , 
we may even say the necessity, of peaoe for the 
future War has become an anachronism, in 
whioh the wastage of life and material are more 
than the belligerents, and often in these days of 
universal reactions, more than the world at large, 
is able to endure 

The predominant characteristic in modern 
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civilisation U it* constant advanoe towards a responsible for the War of 1014-18, and now, 

more complete scientific understanding of con- after that War, the problem of peace is even more 

ditions in all departments of human life It would closely bound up with the necessity for developing 

be an ironical commentary on man's ability to some new and more elastic form of political 

control the material conditions of existence if he aggregation. We are, as it would appear, moving 

were unable to understand and guide forces within towards new political forms, but whether in the 

himself which threaten him with destruction. present temper of the nations they will oonduoe 

The one essential factor is not so much the to peace or lead to a war more catastrophic than 

elimination of the causes whioh have led, and may the last, seems to be left to blind ohanoe Russia 

still lead, to war, though naturally this has its and Italy have each applied a new spirit within 

importance, as the creation of a peaoe whioh is a old political boundaries, while America, southward 

habit of mind among peoples and not as it now is, of the Canadian line, stands aloof behind the 

a state of unstable equilibrium, maintained by the possibilities of a revitalised Monroe Doctrine 

sanction of foroe, m which the nations are on the Franoe in its colonial policy of citizenship for its 


alert for the outbreak of war. 

How this habit of mind is to be attained is a 
problem whioh should not be beyond the possi¬ 
bility of solution Obviously that solution does 
not lie m disarmament alone Disarmament, how¬ 
ever attractive in theory, may become a forcing 
house for jealousies, rivalry and suspicion Nor 
does experience endorse the claim of the League 
of Nations If we may rely upon the evidence of 
man's social development m the past, it would 
seem that we must look rather to a general 
and widely-distributed consciousness of group- 
sohdanty ; but it must not be the narrow group- 
consdousness of 'nationalism' The Pax Romana 
is an obvious analogy The Pax Romana endured 
in the consciousness of a co mm on citizenship 
whioh embraced all but the outer fringes of the 
then known world. The studies of the social 
anthropologist tell us of the homogeneity which 
rules within the primitive social group. He shows 
us how its extension may be followed in the 
development of the social organism by aggregation 
as family group merges into tribe, tribe into 
people and people into nation Within these 
groups and between their members, as a normal 
condition, there is peaoe. Broadly speaking, and 
in general terms, this has been the rule in the 
modem State. Only on rare occasions has social 
unrest produced disturbance sufficiently serious to 
amount to war. 

It is obvious that the larger the proportion of the 
world’s peoples to be brought within the political 
unit, the greater the possi b ilities of a permanent 
peaoe. By 1914 the nation, in the traditional 
form in which it had existed in the previous 
hundred yean, had outgrown its utility in relation 
to the needs of International politics, oomm$roe’ 
and finance. It was this whioh, by restricting 
Germany’s power of expansion, was in part 


subject races, and Great Britain in the Statute 
of Westminster and the inauguration of Dominion 
status have each made their contribution to the 
future development of the political organism The 
crux of the situation is Germany. Will the 
historian of the future write down Hie ‘tribalism’, 
which would substitute tribal for State boundaries 
within the Reich and proposes to overleap political 
frontiers, as a mere reactionary archaism or as 
a stage towards the formation of a great pan- 
Teutonio union of the peoples of Central and 
Northern Europe on ‘racial’ lines, towards whioh 
the approach to Austria marks an attempt to 
take the first step T 

Goodyer’s Dioscorides 

The Greek Herbal of Dxoeeondes Illustrated by a 
Byzantine a.d 512, Englished by John Goodyer 
a D. 1655, Edited and first printed a.d 1933 by 
Dr Robert T. Gunther Pp x +701. (Oxford 
Dr. Robert T Gunther, 5 Folly Bridge, 1934 ) n p 
N 1909 the late Canon Vaughan of Winchester, 
having seen the collection of books on botany 
bequeathed to Magdalen College, Oxford, by Mr 
John Goodyer (1592-1664), described Goodyer as 
"a forgotten botanist of the seventeenth century” 
The Canon was Rector of Droxford: we know that 
many of the plants the descriptions of whioh by 
Goodyer were printed by Dr Thomas Johnson in 
1633 in his revised version of the rather unsatis¬ 
factory ‘‘Herbal” whioh Mr. John Gerard (1525- 
1612) published in 1597, were grown m Goodyer’s 
garden at Droxford. But as one of these plants 
was the ‘‘edible Sunflower", the first tuber of whioh 
Goodyer had planted by March 25, 1617, and as 
Goodyer was able to repeat on Ootpber 17, 1621, 
that he had already ‘‘stocked Hampshire” with 
"this wonderfull in crossings plant”, we know that. 
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whatever may have been the caee with botanists, 
the memory of Goodyer has survived among 
gardeners interested in the history of their craft. 
In his introduction to the revision of Gerard’s 
“Herbal”, Johnson informed his readers that 
Goodyer was the friend who had rendered him 
most assistance in that undertaking, and declared 
that his friend was “a man second to none in his 
industrie and searching of plants, nor in his judg¬ 
ment or knowledge of them” The trilling amount 
of editorial modification bestowed on some of the 
descriptions with which Goodyer supplied him, 
suggests that Johnson was as much struck by the 
judgment his friend showed in recording his 
observations as by the knowledge those observa¬ 
tions had yielded 

In the “Sketch of the Progress of Botany m 
England” published in 1790, Dr R Pulteney 
(1730-1801), on the authority of Johnson, who died 
in 1644 of wounds received during the defence of 
Baaing, and of Mr. John Parkinson, who died soon 
after the publication of his "Theatrum” in 1640, 
regarded Goodyer as entitled “to the most re¬ 
putable rank among those who have advanoed 
the botanical knowledge of this kingdom” , and 
added, on the evidence of a "curious communica¬ 
tion” whioh had struck himself, that Goodyer 
must be inferred “not only to have been what may 
be called a practical botanist, but learned and 
critically versed in the history of the science” 

In 1919 Dr R T. Gunther, as librarian of 
Magdalen, began an exhaustive study of the books 
and papers which reached the College m 1666, and 
in 1922 placed his results at the service of botanists 
in the charming volume entitled “Early British 
Botanists” From its pages we learn that by 1616, 
Goodyer had already begun the formation of a 
botanical library, that he may have been in 
personal touch with Johnson in November, 1618 ; 
that during the period of June-0otober 1621, he 
wrote Bomo ninety descriptions of plants for his 
friend, and during the next ten years he prepared 
some thirty more; that Johnson and Goodyer 
were in London together in November, 1631 , and 
that the one hundred and twenty descriptions he 
had drawn up for Johnson were sent to his friend 
in three instalments on March 6, March 12 
and March 19, 1632 Theee facts may explain 
the origin of the misleading tradition that Johnson 
revised Gerard’s “Herbal” in the short period of 
twelve months. 

Among the volumes Goodyer had already ac¬ 
quired in 1621 appears to have been his oopy of 


the Aldine “Theophrastus" of 1497. By way of 
relaxation after the spell of descriptive drudgery 
during the summer and autumn of 1621, he devoted 
the winter of that year as well as the winter 
of the following year to the translation, first of 
“De Plantia”, and then of “De Causis Plantarum”. 
Goodyer’s English version of “De Plantis” was the 
only one known to exist until the publication in 
1919 of that by Sir Arthur Hort. so far as is 
known, the manuscript translation in the library 
of Magdalen College prepared by Goodyer in 
1622-23 is still the only English version of 
“De Causis Plantarum”. 

Thirty yean later, Goodyer began at 10 a.m on 
April 29, 1662, to prepare an English version of 
Dioeoondos. This task was oompleted in the fore¬ 
noon of August 29, 1665, and at 2 p m on that 
day he began to transcribe the Greek text corre¬ 
sponding with the English translation. This 
supplementary task was oompleted on March 17 
following and, three dayB later, at 11 am. on 
March 20, he began a translation of the “Soholia” 
on Dioscondee which A Saracen dedicated to 
Henn IV and published at Lyons in 1698 In the 
preparation of the English version of Diosooridea, 
Goodyer had the assistance, apparently subsidised, 
of another scholar, possibly his friend and neigh¬ 
bour, the Rev John Heath. That this arrange¬ 
ment subsisted m connexion with the “Soholia” 
seems dear , that, m this case, the assistant was 
Heath is almost oertain, for the translation of the 
“Scholia” ended abruptly on October 2, 1666, to 
be followed by an entry intimating that the Rev. 
John Heath had died on November 26, 1666. 
The facts adduced by Dr. Gunther, if they do 
nothing else, at least show how frilly warranted was 
the inference drawn by Dr. Pulteney in 1790. 

In his “Diosooridea . illustrated by a Byxantine: 
Englished by John Goodyer” Dr. Gunther has 
now (1934) fruther safeguarded the “pious memory” 
of a remarkable Englishman and supplied botanists 
with a gift that, through no fault of Goodyer, has 
been withheld for two and a half centuries from 
thoee Goodyer wished to benefit. The illustrations 
bear no direct relationship to Goodyer’s version of 
the text. They reproduce the drawings in the 
Codex of Diosooridea prepared in a.d. 612 for the 
Lady Juliana Anicia, daughter of Olybrius, the 
head of the Anlcaan house who was Emperor of 
the West for a few months in a.d. 472. Some figures 
may, it is thought, be oopies of plant-portraits 
approved by Crateuas, a century and a half before 
Diosooridea became an army surgeon in Nero’S 
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reign: come, it is dear, can only be drawings of 
planta which herbalist! contemporary with the 
lady for whom they worked thought might be 
those Diosoorides had in mind. In quality they 
vary from portraits that would do credit to a 
Renaissance herbal, to caricatures that the editors 
of the “Hortua Sanitatis” might have rejected. 

As Dr. Gunther showed in 1922, Goodyer in his 
later years took to prescribing for sick domestics 
and neighbours: it is possible that this new interest 
may have led him to consult the herbal of Dr. 
William Turner (1515-1568) and to note Turner’s 
remark regarding an item "whiche a lytle before I 
have taken out of Diosoorides and translated unto 
you”. In any event, Goodyer in 1652 followed the 
example of the Dean of Wells and began to trans¬ 
late Diosoorides 

The fact that Goodyer translated Theophrastus 
when he was thirty-two and did not begin to trans¬ 
late Diosoorides until he was sixty-one, is not the 
only reason we have for thinking that Goodyer 
was not, at heart, a herbalist A popular work 
published at Oxford in 1659 shows that the 
herbalist relied on phytology . “the Art of knowing 
and finding out the Temperature, Vertue and Use 
of Plants, as serving to the Curation and Susten- 
tfttion of the Body” . empirical acquaintance with 
the qualities of plants determined his efforts at 
classification and guided his attempts at identi¬ 
fication. But in Central Europe the portraits of 
plants in herbals were gradually becoming more 
reliable, and in Southern Europe the discriptions 
of plants were beooming more methodical. As a 
result it was being realised that it was easier to 
identify plants by their characters than by their 
qualities, and though classification by qualities 
still remained in vogue it was safer to identify 
plants first and study their qualities after their 
identity had been determined: Botany, “the Science 
of knowing and naming Plants” was recognised as 
a safer guide than “the Art of Phytology”. 

That Goodyer was a master of method his plant- 
descriptions show, though he did not, like the Rev. 
John Ray (1626-1705), employ method as an aid 
to classification. Nor can we venture to say of 
Goodyer as the Rev Gilbert White (1720-1793) 
■aid in 1771, that “our oountryman, the excellent 
Mr. Ray, is the only describer that conveys some 
precise idea in every term or word”. But we can 
say of Goodyer what Dr. Gunther's eminent 
father said, a century after Mr. White, of “a 
forgotten soologiit of the eighteenth century”, 
that he was “one who reoorded, in absolute 


truthfulness, the results of his own observation 
and nothing more or else” This trait is as marked 
in Goodyer’s English version of Diosoorides as in 
his descriptions of plants: he did not, like the 
Dean of Wells, interpolate his own remarks in the 
matter translated from Diosoorides, nor did he 
substitute a synonym for a “caption” selected 
by Dioecoridee himself. For this reason botanists 
may regret less than scholars must, the foot that 
Dr. Gunther has not been able to inolude in his 
pleasing volume the Greek text of Diosoorides 
transcribed by Goodyer in 1655 after his English 
version was finished. That text, which should 
correspond with the English version, was the 
result, as Dr. Gunther explained m 1922, of a 
study of eighteen texts of Diosoorides. Botanists 
and scholars alike would have been glad of an 
opportunity to oompare the recension made in 
1830 by a scholar so eminent as Sprengel with 
the one effected m 1655 by so competent a botanist 
as Goodyer For if Rousseau “had reason” when 
he said that Theophrastus was the one real 
botanist the ancient world produced—other 
classical authorities on plants being only phyto- 
logists—we with equal reason are entitled to say 
that Goodyer was the first real English botanist. 

Dr. Gunther can feel assured that botanists are 
deeply indebted to him for the servioes he has 
already rendered them, but he must bo prepared 
to find that they resemble Oliver Twist and that 
they will appeal to him to favour them one day 
with Goodyer’s English version of “De Causis 
Plantarum”, while scholars will join with them 
in begging him to give them, if possible, at the 
same time Goodyer’s recension of the Greek text. 


Light and Health 

The Physiological Effects of Radiant Energy By 
Prof Henry Laurens (American Chemical 
Society Monograph Series, No. 62) Pp 610. 
(New York The Chemical Catalog Co., Ino , 
1933 ) 6 dollars 

T HE recent widespread interest in the thera¬ 
peutic effects of ultra-violet radiation has led 
to the publication of so many original papers, that 
it is difficult to form any clear picture of the data 
as yet ascertained. Henoe a summary of this type 
is weloome, and will give many research workers 
yet another reason for gratitude to the American 
Chemical Society for the series of monographs of 
which this is the sixty-second. 
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The book u confined almost entirely to radiations 
of medium wave-length, from ultra-violet to infra¬ 
red, and thus omits the important but very 
different effects of X-rays, and those of the 
relatively long-wave electromagnetic radiations of 
which the biological application has only begun in 
the last few yean. However, the field covered is 
quite wide enough for one volumo A chapter on 
the physics and measurement of the radiation 
ooncemed is followed by chaptere on the effects 
on the skin, on wounds, on the eye, mid on the 
circulatory system. The effects of radiation on 
metabolism are given 224 pages of discussion, 
which include a detailed account of the work 
leading to the preparation and isolation of vitamin 
D Later chaptere include an account of the 
striking phenomena of photodynamic Benaitwation, 
and of a study of the results of heliotherapy m 
tuberculosis The book ends with a useful biblio¬ 
graphy of about 900 references 

The reader is left with a feeling of disappoint¬ 
ment that in spite of so much study, so few con¬ 
clusions can be drawn with any certainty As the 
author says in an admirable preface, “Many 
readers will be annoyed at the inconolusiveness of 
some of tho statements” This is so truo that one 
wishes that the author bad added to each section 
a summary showing what conclusions could be 
drawn with safety from the rather confusing mass 
of data presented to the reader Such summaries, 
if made with the Bound judgment shown in the 
preface and introduction, would have added much 
to the value of the book 
Much of the uncertainty is due to the exceptional 
difficulties met by research workers in this subjeot. 
Physicists, who are accustomed to have some 
oontrol of the major variables ooncemed in their 
experiments, might well be appalled at the diffi¬ 
culties mdl with in studying such a problem as 
'the therapeutic effects of ultra-violet light’ In 
this work, almost the only major variables that 
can be controlled accurately are the time of ex¬ 
posure to radiation and the sex of the persons 
receiving it A host of other variables escape 
oontrol to a greater or less extent, such as the 
source of radiation, the degree of disease in 
different patients, the blood supply to the skin, 
the diet, and even the regularity of attendance at 
the clinic. All these may form serious sources of 
error, and it is because of such difficulties that the 
author can sadly remark, "The real mode of action 
of radiant energy and its component parts is still 
unknown”. 


Modern Research in Astronomy 
The Universe Around Us. By Sir James Jeans. 

Third edition, revised and enlarged. Pp x + 

380 + 30 plates (Cambridge • At the University 

Press, 1933 ) 12s 6 d net 

HE three years whioh have elapsed smoe the 
publication of the second edition of this book 
have been fruitful m disoovery in both physios and 
astronomy To the two fundamental units of whioh 
matter was believed to be composed, the proton 
and the electron, have been added the neutron 
and the positron The exdusion principle has 
assumed great prominence and many investiga¬ 
tions have been ooncemed with the properties and 
nature of the highly penetrating or ooamio radia¬ 
tion Muoh attention has been given to the theory 
of the expansion of the universe and to the 
question whether the observed rate of expansion, 
indicating a relatively short time-scale for the age 
of the universe, can be reconciled with the muoh 
longer time-scale which many lines of evidenoo 
point to for the evolution of the stars , or whether, 
on the other hand, previous conceptions must be 
abandoned and the short time-scale adopted for 
the stars also 

These new problems are all dealt with in the 
third edition of Sir James Jeans’s well-known book, 
which has been at the same time thoroughly 
revised Tho arguments for and against both the 
short and long time-scales of stellar evolution 
are discussed m some detail Sir James favours 
the long tune-scale , this time-scale can be 
harmonised with the observed data as to the 
velocities of recession of the Bpiral nebula if, as 
de Sitter has shown, the universe is supposed to 
be either m a state of pulsation or to have under¬ 
gone in the past a single contraction from an 
expanded state, followed by the expansion whioh 
is now in progress 

The new material makes the present edition 
substantially longer than the previous editions. 
The book retains its place as the best acoount 
available, in simple language, of the results of 
modem astronomical research and of their inter¬ 
pretation The book is so free from mis-statements 
that attention must be directed to the statement 
on p. 277, repeated again on p. 290, that Nova 
Aquil* when at its brightest had an effective 
temperature of 65,000° It was only in the later 
stages of its outburst, long after m aximum bright¬ 
ness had passed, that Nova Aquil* or any nova 
attained temperatures of this magnitude. 
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All about Fisk and other Denizens of the Seas and 
Rivers. By W. 8. Be nidge Pp. 254 +63 plates. 
(London, Bombay and Sydney: George G. 
H«rap and Co., Ltd., 1033) Is. 6 d. net. 

Mb. Bbbbidgb fills hie pages with a large amount 
of interesting information concerning marine 
animals. There are chapters on fish in general, 
fish that make nests, the food of fish, luminous 
fish, electric fish, goldfish, and many other animals 
including invertebrates suoh as oysters and 
oookles, lobsters and shrimps, corals and sponges. 
The book is amusing and the original photographs 
are good, sometimes very good, but it is a pity 
that they do not match the text, for when reading 
about a banking-shark or a sea-serpent we find 
pictures of goldfish, and a remora illustrates the 
remarks on oysters. 

Much that is instructive is included in the 
accounts of the habits and peculiarities of marine 
animals, some of world-wide distribution. How¬ 
ever, there are a few statements which might be 
altered to advantage. For example, one would 
oertainly infer from the author’s notes that 
Noctiluoa is rare off British ooasts when m reality 
it is common but erratic in its appearances, and 
although it is extremely important as a light¬ 
giving organism, there are many other minute 
members of the plankton which may oause phos¬ 
phorescence, or luminescence, in the sea Again, 
the British squid may breed m almost any month 
of the year and not in May and June only, and the 
pea-crab, which is stated to be fairly common off 
the Irish coast, may be found in mussels on almost 
any suitable bed. 

Mimicry By Prof. G. D. Hale Carpenter. With 
a Section on its Genetic Aspect by E B. Ford 
(Methuen’s Monographs on Biological Subjects.) 
Pp ix +134 (London . Methuen and Co , Ltd , 
1933 ) 3s Qd net 

This little book is intended to present the theory 
of mimicry as developed by natural selection All 
those who accept the theory and delight in finding 
new proofs for it will weloome the book, sinoe the 
author has produoed a dear and concise summary 
of the main facts and arguments in its favour. 
On the other hand, the treatment aoeorded to 
oritiaums of the theory is very inadequate, and 
some of the most serious objections to it are dis¬ 
missed in a few words ; while the opinions of some 
well-known critics of the theory cannot be found 
in the text, and their works do not appear in the 
list of references. The latter is very oomplete with 
regard to some authors but it is surprising not to 
see in it any works exoept in English. This may 
ornate an impression that the mimicry theory has 
no followers and supporters outside Cheat Britain. 
Actually, this is not so, and it would stAngthen thfe 
case of mimicry if at least the outstanding Continent¬ 
al and American contributions to it were quoted. 


tcviews 

Causality: a Law of Nature or a Maxim of the 
Naturalist f Lecture delivered at the Royal Tori 
Hotel, Toronto, on May 14th, 1932, muck enlarged 
By Dr. Ludwik Silberstein Pp. viii + 150 
(London: Macmillan and Co, Ltd, 1933.) 
4« Qd. net. 

As a forceful defence of the principle of deter¬ 
minism in Nature, as against the current inter¬ 
pretations of the new physical theories, this book 
needs oareful thought The author believes that 
the menace to determinism is rather premature 
and marks only a provisional stage in the re-shaping 
of the foundations of physioal science A oorreot 
interpretation of the principle of causality would 
show that Nature is not necessarily left to chanoe. 
This interpretation consists in considering the 
principle of causality as a maxim of the naturalist 
rather than a law of Nature In this heuristic 
capacity, the principle is used to supplement, with 
other fragments of Nature, every incomplete 
system encountered, until it is amplified to a 
oomplete, undisturbed whole T. G. 

Oeschlechtsgebundene und geschlechtslcontroUierU 
Verebung By Bjdm Fdyn (Handbuoh dor 
Vererbungswissenschaft, hcrausgegeben von E 
Baur und M Hartmann, Band 1, Lief. 17.) 
Pp iv +122 (Berlin Gebrtlder Bomtraeger, 
1932 ) 25 20 gold marks. 

This is a summary of recent knowledge of sex- 
linked and sex-oontrolled, or sex-limited, inherit¬ 
ance, including the reoent genetieal and oyto- 
logical studies of sex-linked inheritance in Abraxas, 
Drosophila, Smart i and Phytodecta among insects; 
Lebistes and Aplocheilus among fishes, and 
Melandrium among plants. Each case is carefully 
elucidated, with a free use of illustrations. Many 
other animals are considered in the special part, 
and there is a brief statement concerning the sex- 
chromosomes and sex-linked inheritance in man. 
A bibliography of twenty pages completes a very 
useful summary of this field of heredity. 

The Aquarium. By E G Boulenger. Pp. 71. 
(London : Poultry World, Ltd., 1933.) Is. 6 d 
net. 

Thosb who wish to keep a fresh-water aquarium 
would do well to provide themselves with this 
little book, whioh contains a large amount of useful 
information. First oomes the making of the 
aquarium and the plants which are most suitable 
for it; following this there are chapters on gold¬ 
fish, cold-water fish and tropioal fish, with notes 
on the habits, food and proper treatment of each 
species. These notes are interesting and amusing, 
and one can learn muoh from suoh a short survey. 
The illustrations, figuring most of the best-known 
aquarium fish,.are by .Mr. L- R» BrightweH, who 
always imparts An individuality to every creature 
he draws. 
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The Indian Earthquake (1934) Area 
By Db J. dh OraA it Hukteb, 0.1* 


M UCH attention has been recently focused 
on Bihar and Orissa Province as a result 
of the disastrous earthquake of January 15, and 
some facts about the condition of the earth’s crust 
in that region have an enhanced interest It is, 
of course, no consolation to those who have 
suffered by the earthquake to be told that there 
were good reasons for it. These reasons have been 
in existence for a long time and yet, so far as I 
am aware, no earthquake of any magnitude has 
occurred there during the previous oentury. 

The area roughly bounded on the north by the 
Himalayan foothills, on tho south by the Ganges 
River and stretching from Meerut to beyond 


overloading of the two outer regions is roughly 
equal to the underloading of the Ganges valley. 
Both the underload and overloads are reckoned 
from a state of isost&tio compensation; so the 
northerly area of overload is not to be thought 
of as the weight of the Himalaya but something 
much smaller, as a considerable degree of com¬ 
pensation of tho Himalaya is existent 
These regions of great loading anomaly must 
cause very great stress-difforenoea In the earth’s 
crust which supports them The region of under¬ 
load and the amount of underloading are very 
much of the order which has been estimated by 
Dr H Jeffreys to be sufficient to cause fracture 
in the lithosphere Now these 



stresses have no doubt been In 
existence for a long time In so 
far as the land level has been 
rising from sedimentation, known 
to have been in progress, some 
measure of relief has been af¬ 
forded ; but this has not been 
more than a small palliative. 
Meanwhile, evidenoe of another 
kind has recently come to light 
—again from the measurements 
of tho Survey of India. 

In 1868, spirit-levelling opera¬ 
tions on a comprehensive scale 
wero begun in India by General 
Walkor. In 1862 work wa® 
carried out in Bengal, and since 
then measurements of this kind 
have accumulated. This accu¬ 
mulation gave rise to some em¬ 
barrassment a few years ago, in 
that the newer lines of levelling 


J mtJa n ** 00 of underload In Bengal, 

-■. contour* of underload In feet of equivalent thleknoa 

“ ' -. fewrallaed oontoun of aeoular change of oruatal level 

Darjeeling, between longitudes 78° and 89° is 
one of exoessive underloading in the earth’s crust 
(Fig 1) The average underloading of this area 
of about 100,000 square miles is on the average 
equivalent to a thickness of rock of more than 
3,000 ft.; or, put otherwise, the deficiency of 
pressure in the crust is above 200 tons per square 
foot. This underloading antes from abnormally 
low densities in the crust It is in part accounted 
for by the low density of the alluvium of the 
Ganges valley; but unless this alluvium extends 
to a greater depth than most geologists would 
believe, the explanation is not wholly there 
The presence of this region of underloading is 
revealed by measurements of the shape of the 
earth which have been accumulated daring the 
past oentury by the Survey of India The area 
of underload is flanked both on the north and on 
the south by regions of overload ; and the total 


iihar, etc and Mcniar gave results at varianoe with 
of rock, desilty s #7 those of the older lines. After 

in fort per oentury the whole system of lines had 

been carefully scrutinised, it 
■waa found that the apparent discrepancies wou ld 
all be accounted for on the hypothesis that the 
land level had been rising so much each year, the 
rate of rise varying from place to plaoe in a nearly 
uniform maimer Thus along a line pining a 
httle north of Benares and directed towards east- 
north-oast an annual increase of elevation of 0-06 
ft. was found ; and other lines, approximately 
evenly spaced and roughly parallel to the flirt, 
showed rates of increase of 0 05, 004, 0 03, 002, 
0 01, 000, the last being some fifty miles from 
Calcutta 

It will be seen that this rising of the l«wi fc 
occurring in the south-east quadrant of this area 
of excessive underloading in the earth's crust. It 
« not necessarily confined to that quadrant. 
Evidenoe of change of level from spirit levellin g 
results elsewhere has not yet been so carefully 
analysed, being not sufficiently oomplete None 
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the Mai, revision levelling in the preeent oentury 
shows a persistent rite from Dhulia (lat. 20-9 , 
long. 74-7°) to Cawnpore (which also shows a 
•mall rise from Benares); and this, ao far as it 
goea, confirms the Bengal results, which in turn 
are closely in sympathy with the underloading of 
which they are a natural consequence. 

Before the earthquake occurred, the relevant 
facts accordingly were (a) that there was a large 
area of serious underloading, flanked by areas of 
overloading; (6) that in the part of this region 
where spirit levelled height* had been determined 
in sufficient detail at sufficient time intervals, the 
results indicated that the land has been ruing 
steadily where the underload occurs, the rate of 
rise increasing as the oentre of that region is 
approached. 

A alow but continuous yielding of the crust has 
been in progress. When a material u stressed 
beyond ite elastic limit, it yields in a non-elastic 
way and eventually fractures. In the preeent 
case, the earthquake gives evidenoe of fracture 
having occurred; and the floods which have 
followed the earthquake indicate the resulting 
rising of some portions of the area. 

In the case of such a large area, fracture is not 
likely to extend throughout the entire region of 
stress, but it oooure at the position where the 
relation of stress to strength is most severe, and 
leads to a modification of the general stress dis¬ 
tribution. There is no question of one earthquake 
of the magnitude of that whioh has recently 
occurred entirely relieving the stress differences. 


To do that an uplift amounting to t h o u sands of 
fret would be necessary I have little doubt that 
spirit levelling will show that there has been some 
sudden rising of the land Were this of the order of 
tens of feet, it would immediately be made ap¬ 
parent by a wholesale change in the courses of the 
local nvers ; and indeed, a reoent report m the Press 
states that one of the most impressive features of 
the disaster has been suoh changes in nver courses. 

As stated earlier, the area from Meerut to Dar¬ 
jeeling is one of excessive underloading. A smaller 
amount of underload exists over a much larger 
area—a strip skirting the Himalaya from the 
Punjab to Bengal or width varying from 160 
milee to twice that amount. We nave so far 
discussed the eastern portion which provides the 
area of most acute underloading; out there is 
another region, roughly centred on Lahore (31 6°, 
74 3°) where underloading of very considerable 
amount—about 2,000 ft of rock-oquivalent— 
exists This region is not completely defined, as 
in the north-west it passes out of the area for 
which the necessary geodetio observations have 
been made It u just m this neighbourhood that 
the last serious Indian earthquake—Kangra 
(32°, 77°)—occurred m 1906. Eight years pre¬ 
viously, in 1897, there was the Shillong earthquake, 
with epioentre at 26°, 91° Unfortunately, this 
is outside the area of full geodetio survey, and 
spirit levelling was not oommenoed in that region 
until 1900, so as yet we have no knowledge of 
what anomalies of loading exist there or of the 
secular changes of ground height 


Recent Developments of Sterol Chemistry in Relation to Biological Problems 

By John Pbyds 


/'ANCE again there has been demonstrated in I they belong, have been re-onented by the new 
striking fashion the impetus which organic formulae advanced by Rosenheim and King 1 . The 

chemistry gains from biology, and how a field of structures below show the old (I) and the now 

organic research, formerly of purely academic accepted representation (II) of the cholane nucleus, 

interest, enters on a fresh phase of development m Tho new, and at the time somewhat revolutionary, 

virtue of a new correlation with biological problems formulae conferred a great stimulus on the investi- 


lntereat, enters on a fresh phase of development m 
virtue of a new correlation with biological problems 
The field m question is that of the sterols and the 
polycyclic aromatic hydrocarbons 

65 " 


It is well known that the fundamental researches 
of Wieland, Windaus, Mauthner, Borsohe, Diels 
and others on the sterols and bile adds received a 
new interest on the isolation of calciferol (vitamin 
D) from the products of irradiation of ergoeterol, 
C„H 44 0, with which the vitamin is isomerio, and 
that our conceptions of the structure of these, and 
of other members of the cholane series to which 


gation of the whole series of compounds They are 
based upon evidenoe whioh cannot be detailed 
here, but some of the more salient of the reoent 
observations can be summarised 
Thus, on drastic dehydrogenation with pal¬ 
ladium-charooal or sine, cholesterol and cholic amd 
yield the fully, aromatic hydrocarbon chrysene 
(HI) 1 , whilst less drastic dehydrogenation of these 
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compounds and of ergoeterol using selenium yields 
an interesting hydrocarbon of the composition 
Ci,H K, first obtained by Diels and his associates* 
For this latter the constitution IV was suggested 
by Rosenheim and King 4 . Kon* has very recently 
proved the correctness of this suggestion by a 
synthesis yielding the desired 3-methylcye/open- 
tenophenatithrene It is therefore clear that the 
formation of chrysene in the more drastic process 
is due to nng enlargement associated with the 
migration of a methyl group, and the revised 
cholanc formula of Rosenheim and King becomes 
firmly established upon fact. 

Seoondly, the recent isolation and investigation 



v vi 


of the female sex (cBstrous-producing) hormone, 
mainly due to the efforts of Doisy in the United 
States, Maman in Great Britain, and Butenandt in 
Germany, show that the hormone occurs in two 
forms—ooatnol (V) and oestrono (VI), to adopt the 
nomenclature recently advanced in N atoms by 
workers m this field* Evidence is available which 
amply establishes the dose relationship of the 
oestrare and cholane series, which may be inferred 
from the isolation of the same 1 2-dimethyl- 
phenanthrene from ccstnol ami from letiobilianic 
acid of tho cholane senes’ Mention may also bo 
made of tho isolation from oestrone, after dehy¬ 
drogenation in the presence of zinc, of u hydro- 
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carbon of the same C,„ senes as that obtained 
from tho cholane compounds To this hydrocarbon 
Butenandt has ascribed tho composition C,,H„, 
but in all probability the compound in impure 
chrysene C„Hu 

Thirdly, it has been known for many years that 
the tars and pitches resulting from the pyrogenic 
decomposition ot coal and other organio products 
frequently possess carcinogenic properties Much 
patient work m Great Britain, with which the 
names of Kennaway and Cook and their col¬ 
laborators are associated, has culminated in the 
isolation* from a soft coal-tar pitch of a pure 
actively carcinogenic hydrocarbon, namely, 1 1 2- 


benzpyrene (VII). This, together with certain 
other but somewhat less active oareinogemo hydro¬ 
carbons [for example, 1:2:5:6-di benzanthracene 
(VIII) and 5 : 6-cyeiopenteno-l: 2-beazanthraoene 
(IX)J' has been synthesised and the peculiar 
biological properties of these oompounds have been 
amply proved 

It will therefore be realised that calciferol, cast- 
rous-producing hormones, and oareinogemo hydro* 
oarbons, all correlated with some phase of growth, 
all have the phenanthrene nucleus (X) ui oommon 
Lastly, the group of the cardiac-stimulating 
glucosides—strophanthin, digitoxm—yields aglu- 
oones m which the phenanthrene nucleus again 
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occurs 14 It may also be significant that some of 
the most powerful alkaloids, suoh as morphine, 
codeine, etc, of the opium group, tho corydabs 
alkaloids and colchicine (meadow saffron) contain 
a phenanthrene nucleus To this nucleus are added 
various ryclio and straight-chain substituents 
which confer on each group its characteristic 
biological activity 

That these groups of compounds, ot such 
apparently diversified physiological activities, 
should exhibit Buch fundamental constitu¬ 
tional similarities is sufficiently striking, but 
the story does not end hero and indeed it would 
lie bold to attempt to predict where it will end 



Xl XII 

Mention has already been made in those columns 11 
of the OBstrogemo action of certain synthetic 
hydrocarbons and thoir derivatives—either them¬ 
selves carcinogenic or closely related to carcino¬ 
genic compounds—and of the similar activity of 
some of the sterols and calciferol Amongst the 
former are 1-keto-l 2 3.4-totrahydrophenan- 
threne (XI) and 1 2 • 5 6-dibenz-fl • 10-di-n- 
propylanthraquinol (XII) In reference to the 
activity of the latter compound, it is of interest 

to note that a senes ofdiols derived from 1 2 5:6- 
dibenzanthracene was investigated 1 *. Of these the 
dimethyl, di-n-amyl, and di-tt-hexyl compounds 
are inactive, whilst the intermediate diethyl, 
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di-n-propyl and di-n-butyl compounds are all 
highly active, the propyl derivative showing the 
maximum activity The oompounda mentioned 
above are the moat active of those ao far investi¬ 
gated , then follow in order of activity neo- 
ergosterol, 5 * 6-cyclopenteno-l: 2-benxanthraoene, 

1 • 2-benzpyrene, calciferol and ergoeterol That 
behaviour characteristic of a specific hormone 
should be shared by other oompounda of related 
structure, aorae possessed of physiological activities 
of their own, provides a remarkable extension of 
our conceptions of biologioal specificity It suggests 

Obit 

Prof Erwin Baxjb 

Y the sudden death of Prof Erwin Baur at 
the early age of fifty-eight years the science 
of genetics, and particularly plant breeding, has 
lost one of its foremost exponents. Having gone 
to Berlin to give an address at Harnack House on 
December 2 m commemoration of Correns, whose 
death was recorded only a year ago, he was 
suddenly struck down with angina pectons and 
died within a few hours 

Baur was bom in 1875 at Ichenheun in Baden, 
the son of an apothecary He studied medicine in 
several German universities and was for one year 
assistant in the Botanical Institute at Kiel, 
receiving the degree of doctor of medicine in 1900 
He served as ship’s doctor on a voyage to Brazil, 
followed by a year of service in the navy Ho was 
afterwards assistant physician m the psychiatric 
dime of the University of Keil and physician to 
an institute m Baden for the insane In 1903 he 
returned to botany and received the Ph D at 
Freiburg under Oltmanns, his thesis being on tho 
development of the apothecia in lichens Ap¬ 
parently his first botanical paper was on the sox 
organs of the lichen Collema (Ber deut bot Oesells , 
16, 1899), tho figures from which have frequently 
I icon reproduced in textbooks Baur now migrated 
to Berlin as assistant m botany, where he became 
full professor and director of the Botanical Institute 
of the Kbmglichc Landwirtschaftlicho Hochschulc ' 

m 1911 j 

The rest oi Baur’s life was not only actively , 
devoted to research in plant genetics and its j 
applications (except for the last two years of tho 
War, when he was transferred to Potsdam with 
his staff), but also m this period he founded and 
directed successively a new Institut fur Vererb- 
ungslehre in Berlm-Dahlem in 1922 and a still 
laiger Kaiser Wilhelm Institut fur Zuchtungsforsch- 
ung at Munchcberg, some distance from Berlin, 
in 1929 

Eiwin Baur was a man of tremendous energy 
and vigour, but overwork brought his life to an all 
too early end His well-known genetical investiga¬ 
tions of AnltrrAtnum were begun about 1904, ! 
and already in 1910 he was growing some 30,0(30 I 
antirrhinums a year. He also made the early | 
studies of infectious chlorosis in Malvaoe®, i 


future developments of great interest in the 
chemistry and biology of the sterols and the 
polycyolio hydrocarbons 

• J Sot Chtm Ini, SI, 404, BW , ISAS 

• Diel* and Gtdke, Btr, SB, (D), 140. 1B17 

• AntuUtn, 4M, 1, 1BS7 ; 47S, 1*8 , 1BS0 
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Lvgustrum, Fraxtnus and other plants, and hu 
investigations of graft hybnds and chimaaras In 
Pelargonium and other plants were notablo Hu 
“Emfiihrung in die expenmentelle Vererbungs- 
lehre”, first published in 1911, has passed through 
eleven editions, and fulfilled somewhat the same 
functions in Germany that Batoson’s well-known 
“Mendel's Principles of Heredity” did in England 
In a senes of classical researches, Baur first 
investigated the large number of colour factors 
and other mutational differences in the garden 
snapdragons Later his mterest m the evolu¬ 
tionary aspects of tho gcnuH developed He 
collected and studied tho wild species of Antirrhin¬ 
um from Spam and other Mediterranean countries, 
finding throughout the genus that the specific 
differences behaved as Mcndclian characters in 
crosses At the Munclieberg Laboratory the same 
genus was extensively used by Baur, Stubbe and 
other colleagues in the production of an extra¬ 
ordinary Henes of mutations in flower and leaf 
form by the use of X-rays, ultra-violet light, 
temperature shocks and a wide range of chemical 
substances These substances were foroed into 
the leaves through tho stomata by oentnfuging 
seedlings which were inverted in tubes containing 
tho solutions The plants wore then sot out and 
allowed to flower Baur's great knowledge of the 
wild forms of Antirrhinum, their distribution and 
genetics, will unfortunately be lost, as it had not 
been put in a form for pubhcation 
Baur’s interests lay not only in the wider 
aspects of genetics but also in their application. 
This was exemplified in the Masters Lectures of 
the Royal Horticultural Society, whioh he gave 
m 1931 His general evolutionary outlook was 
that of Darwinian natural selection baaed on 
mutational variations, but the aims of the 
Muncheberg Institution were immediately 
economic Baur set about to produce a wheat 
suitable for light soils in Germany in place of rye, 
by crossing and selection on a huge scale By 
the testing of one and a half million lupins, plants 
were found in both the yellow and the blue species 
which were devoid of alkaloid and oould be 
propagated as a forage field-crop. By similar 
large-scale selection a variety of M dilotus alba 
was obtained free from oumarin, and a tobaooo 
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fee from nieotia. Effort* were being made to 
produce a grape which Fas resistant to Phylloxera 
Wd . Pmmoapom, by extensive crossing with 
North American varieties and subsequent selection. 
Baor visited Peru and Bolivia, Winging back 
many native varieties of potato for use in plant 
breeding. Other large-scale crosses were made for 
the improvement of gooseberries, raspberries, 
blackberries and tomatoes. 

- In 1908, Baur founded and edited the Zettachrifi 
fur induktivc Abstammunga- v nd Vererbungslthrt, 
which has remained one of the standard journals 
for genetical researches and publishes a compre¬ 
hensive classified bibliography of the world 
literature. He also founded the BMxoUieca 
Qetutica, Dtr Zuchter, and was joint editor of 
the ZeUtchrifi. fur Pfianzemuchtung Gartenbau- 
maaewachafi and BenchU ubcr die geaamtc wissen- 
achaftlichc Biologic. With Dr. M. Hartmann he 
had produced since 1928 the “Handbuch filr 
VererDungswissenschaft”. He was thus instru¬ 
mental in giving publication to a very large amount 
of important genetical work. Baur, with Fischer 
and Lena, wrote the well-known "Menschliche 
Erblichkeitslehre und Rassenhygiene”, which has 
seen several editions At the fifth International 
Congress of Genetics, held at Berlin m 1927, he 
was a leading spirit and gave the opening address 
as president of the local committee. 

Prof Baur was an honorary member of many 
scientific societies and was elected a foreign 
member of the Linnean Society of London in 
1933 An indefatigable worker, his results have 
been among the most fruitful m modem plant 
genetics B Rtjoolea Gates 


Pbof W. E. Gibbs 

It is with great regret that we record the death 
on January 18 of Prof. William Edward Gibbs, 
at the early age of forty-four years. Prof Gibbs 
was the Ramsay professor of chemical engineering 
at University College, London, having been ap¬ 
pointed to that post on the resignation m 1928 of 
Prof E C Williams At the time of his appoint¬ 
ment a large extension of the Department of 
Chemical Engineering had been planned, as the 
result of generous donations from various important 
British chemical firms, obtained through the 
energetic propaganda of his predecessor The 
extension was designed and carried out by Prof. 
Gibbs with conspicuous ability and suocess, and 
within a few years his genial personality, oombined 
with his deep interest in research, his oiganiring 
power and his practical knowledge of industrial 
methods and processes, had filled the much 
enlarged laboratory with a band of enthusiastic 
students drawn from many sources—young British 
university graduates, experienced men from various 
industries, and foreign students. 

Prof. Gibbs was a graduate of the University 
of Liverpool, and obtained his first post as assistant 
chemist to the Straits Trading Company at 


Singapore. Having held this post for a fqw years, 
he returned to the University of Liverpool, aipp 
the present writer recollects the enthusiasm witty 
which he attacked the problem of the electro¬ 
chemical recovery of metallic tin from the waste 
smelter material which he had brought home with 
him. At Liverpool he was soon appointed lecturer 
m metallurgy, and he was also made investigator to 
the Corrosion Committee of the Institute of Metals. 

During the War, Prof. Gibbs rendered valuable 
servioe to the country, holding suooessively the 
posts of chief examiner of the Aeronautical 
Inspection Department, and chief chemist to the 
Government Rolling Mills at Southampton At 
the conclusion of the War he was appointed ohief 
chemist to the Salt Union, a post whioh he .held 
until appointed professor at University College. 
During this period he acquired an extensive 
practical acquaintance with the technical methods 
and problems relating to evaporation and crystal¬ 
lisation 

Prof. Gibbs was deeply interested in the pro¬ 
perties and treatment of aeroeols and aerogels, 
that is, disperse systems in gases, and wrote two 
excellent books, “Clouds and Smokes”, and “The 
Dust Hazard in Industry”, whioh are, so far as 
the present writer is aware, the first scientific 
expositions of these important subjects m book form 
in the English language He was also very much 
interested in problems relating to heat exchange, the 
flow of liquids and gases, the fractional distillation 
of liquid mixtures and the design of gas-scrubbers 
and rectifying columns. In these and other 
fields of chemical engineering he understood well 
how to combine the theoretical basis of design 
with the practical aspects of construction and 
operation, and he possessed the supreme gift of 
awakening and sustaining the intelligent interest 
of his students and securing their loyal and 
indeed affectionate co-operation. 

Prof Gibbs was a man of high, unselfish and 
sterling character, oombined with an endearing 
charm and simplicity of personality not often 
enoountered m this world His untimely death 
is a severe loss, not only to his colleagues and 
students at University College, bat also to the 
Institution of Chemical Engineers and the science 
and practioe of chemical engineering throughout 
the world F. G D 


Db. Hermaur Christ -Socnr 
Barely three weeks before his hundredth 
birthday, and still fully in possession of his physical 
and mental faculties, Dr. Hermann Christ, the 
Nestor of European botanists, had the mis¬ 
fortune to slip on the polished floor of his study 
and-to fracture hi* leg. Unfortunately, too, com¬ 
plications set m and he died on November 24 at 
his home in Riehen near Basle. 

Though known throughout the world ss a 
botanist, Dr. Christ was by profession a lawyer, for 
whioh career he prepared himself by studies in the 
Universities of Basle and Berlin. But, interested 
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sinoe hiS boyhood fa natural history, Dr Christ took 
the opportunity while in Bohn to attend the 
exonretans of Prof Alexander Braun, end his 
natural moluxaiiobs wen greatly stimulated by 
his Interoourae with that eminent botanist In hu 
reminuoenoea, written on the occasion of hu nine 
tnth birthday. Dr Chrut refates with what great 
interest he read von Humboldt's works on the 
geographical distribution of plants, and on return 
fas to Bade, he began to devote himself to this 
field of botany, publishing several short papers on 
special aspects of the flora of Switzerland, the 
substance of which be gathered together with 
further observations m hu “Pflanxenleben der 
Schweiz” published in 1870 
Dr Chnst’s interest in systematic botany was 
equally keen and hu legal training seemed, as has 
been the case with other eminent botanists, to be 
of distinct help to him in Billing scientific evidence 
He occupied mu " ” ' “ " 

which he p 


tnaelf with the difficult genui 
9 published hu aooount of ,r Die Rosen 


der Schweiz” in 1873, and sixty years later, m hu 
hundredth year, he published a further paper mi 
this favourite subject of hu dealing with the roses 
of the Canton Valais Other contributions to 
systematic botany dealt with the European conifers 
and with the European sedges, another difficult 
genus But it u with the group of feme that Dr 
Christ's name will remain most closely associated 
The Ferns of Switzerland”, "The Ferns of the 
World" and the “Geographical Distribution of 
Ferns” are three standard works whioh will always 
be consulted by ptendologwts Hu industry as a 
botanist can be gauged from the fact that hu 
botanical publications amount to more than three 
hundred and these were written during the time 
he could spare from hu many professional activities 
a* a lawyer, for he held an important legal post in 
connexion with the Swiss railways 


Neither scientific nor professional preoccupation* 
dimmed Dr Christ’s humanitarian feelings, and ott 
the occasion of the revelation of the Congo 
atrocities, he joined with Morel in organising the 
universal protest against the cruelties of the slave 
trade m Africa, and was one of the founders of the 
Swiss league for the protection of the natives fat 
the Congo State ' 

The influence of a man of Suoh wide interests 
and insatiable activity oamed on during an 
exceptionally long life has been felt far beyond the 
hmita of hu beloved town and oountry, and his 
untimely death, as one may call hu passing away 
so near to the completion of hu centenary anni¬ 
versary, will be mourned by all hu admirers, who 
will however keep him and hu labours in gratefhl 
remem branoe 


W* regret to announce tho following deaths 

Dr Lilian J Clarke for several years head 
soienoe mistress at James Allen’s Girls’ School, 
Dulwich, and member of many oommittees on the 
teaching of biology on February 12 aged sixty- 
eight years 

Dr D W Freshfleld, president of the Royal 
Geographical Society m 1914-17, of Section E 
(Geography) of the British Association in 1904, 
and of the Association of Geographical Teachers in 
1897-1910, on February 9, aged eighty eight years 
Dr Bernard Hollander, a well known authority 
on diseases of the nervous system, and author of 
books on psychology eugenics, and related sub¬ 
jects, on February 0, aged sixty rune years 
Sir Lionel Jacob, K C SI, chief engineer and 
secretary to the Government of Burma m 1903-5, 
inspector general of irrigation and secretary, 
Government of India (Public Works Department) 
m 1906-11 on February 9 aged eighty years 


News and Views 


Bvolution of the Mind 

With hu customary lucidity, Prof Elliot Smith 
has presented, m the Royal Institution duoourse 
whioh aooompamee this issue of Natpxx as a special 
supplement, an aooount of the present position of hu 
reeearohes in organic neurology m conjunction with 
the results of other workers, particularly Campion 
and Le Ores Clark The result u not only 
a notable step forwards towards an under 
standing of the oomplex temporo spatial relation 
ships which from one point of view are designated 
the bram and its related mechanisms, and 
from another mental function, but it w also an 
effective counterblast to recent efforts prematurely 
to reorystalliae 8ir Henry Head’s outstanding oon 

m forma of merely olmical ap pl i c at io n It u to be 
hoped that the danger to true progress m neurology 
resident m these efforts has been, if not averted, at 
all event# withstood for the time being Poljak’s 


demonstration that even in the simplest act of 
thought or skill the whole neopallium must participate 
reinforces the question, m respect of localisation’— 
the concern of ohmoiatu—localisation of what f The 
present contribution emphasises again the integrity 
of the bram as a whole as the effective instrument of 
a biological objective in action rather than fa thought 
It may be said that With each advance in the ovolu 
ternary scale as well as in our understanding, the 
number of tho neurological constituents of action is 
seen to increase 

It u not only that for the acquisition of the 
oharacterutio modes of the human muxd a cognitive 
u added to an affective experience and to both is 
added a donative experience, but also for the develop, 
ment of the characteristic functions of the human 
brain a subtler progre s si on eventuates, having little 
regard or none (or these ooneepts of the school* In 
fas most reoent revelation of the stages of tills 
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progression, Prof Elliot Smith deals with those truly 
neurological ‘bricks’, the thalamus and the hypo¬ 
thalamus, the seats respectively of emotional formu¬ 
lation and effective expression, in the light of their 
special linkages with the oortex itself, facilitating a 
“oortioo thalamic circulation" which finds functional 
expression in an enrichment of concepts by the gains 
of experience of failure or success in paHt action, 
While this broadening of the issues mvolved in what 
is now known of the fibre relationships of the cortical 
and thalamic organs is the outstanding feature of 
Prof Elliot Smith's lecture, a paragraph—all too 
brief—-must not be overlooked which reoonls the 
evident complexity of the neural machinery of the 
parts mvolved and prooeods to assert that “it becomes 
essential to look at the whole issuo from a much 
brooder point of view than the mere connexions of 
tlinlamus and cerebral cortex”. The ‘key’ word of 
the sentence is ‘connexions' and ‘mere’ is there to 
turn it vigorously Is it justifiable to hope that the 
self-sufficiency of the neurone is at lust to be called in 
question and that the truly organic character of the 
brain may bo substantiated ‘in our time’ J Is this 
not a case whore the answer has long been prejmred 
and only awaits tho application of the question to 
reveal its fi uitfulncss T 

Sir George Buchanan, C.B 

By the retirement of Sir George Buchanan on 
February 18 from his post as senior medical officer of 
tho Ministry of Health, an association with the public 
health of Great Britain of nearlv forty years is 
terminated, for Sir George was appointed a medical 
inspector of the old IsKal Government Board in 
1895 During this period he has accomplished much 
valuable work over tho whole range of public health 
In early days he dealt with infectious disease out¬ 
breaks, questions of water supply and sewage dis 
posal, housing problems and slum clearance During 
the five yoora 1908 11, he acted as chiof inspector 
of foods, and afterwards was the chief assistant 
medical officer of the Local Government Board, 
becoming on tho formation of the Ministry of Health 
its senior medical officer On the outbreak of War in 
1914, Sir George was immediately attached to tho 
Army Sanitary Committee and served on the eastern 
fronts at Gallipoli and m Macedonia and Meso¬ 
potamia, though littlo mention oi the services he 
rendered thore will be found in official records With 
the cessation of hostilities commenced his association 
with the League of Nations He had been a member 
of the Health Committee of the Loaguo from its 
foundation, and now became its vice-president, and 
ho also became British representative of the Offloe 
International d’Hygienr Publique In 1919 he was 
a member of the Poland Typhus Commission in¬ 
stituted by the League of Red Cross Societies, was 
appointed president of the League of Nations Cancer 
Commission, and was a member of the League's 
mission for the public health reorganisation of 
Greeoo. In 1926, Sir George was appointed chief 
British delegate to the International Sanitary Con¬ 
ference. During the last twelve years ho has assisted 
at humorous Government and official investigation* 


This bare outline of Sir George Buohanan’s activities 
during his official career suffices to show that he has 
played a part for which he has earned his country’s 
gratitude 

Dr. Thomas C. Porter 

By the death of Dr Thomas Porter, for many 
years acienoe master at Eton College and one of the 
founders of tho (Publio Schools) Soienoe Masters’ 
Association, on March 31, aged seventy-three years 
(Nature, 131, 496, April 8, 1933), science teaching 
in Great Britain suffered a severe loss An 
obituary article m the Journal of the Chemical Society 
of December 31 stresses Dr. Porter’s influence as a 
teacher Though he was gifted with remarkable 
talont, he never allowed himself to specialise This 
wido range of interests was the source of inspiration 
which many of lm pupils gained from him Porter 
was bom at Bristol and was educated at the Grammar 
School, from which he gained a scholarship in natural 
scicnoo at Exeter College, Oxford, in 1878 In 1885 
he was appointed at Eton, and there he taught for 
forty-eight years He was responsible for many 
improvements and extensions m the teaching of 
soienoe at the Collogo Dr Porter’s own investiga¬ 
tions covered a wide field. His most serious contribu¬ 
tion was on the phenomenon of ‘flicker’, contributed 
to the Proceedings of the Royal Society m 1898, 1902 
and 1012 He was the first to notice the non¬ 
homogeneity of X-rays (Naturk, 64, 149, Juno 18, 
1H98) Papers on Newton’H rings and the use of 
flames for enhancing the intensity of sound wore 
published in tho Philosophical Magazine 

British Industries Fair 

It has become almost a stereotyped phrase to say 
of each Biitmli Industries Fair that it is larger and 
more representative than any that have preceded it. 
The twentieth British Industries Fair to be held in 
London and Birmingham on February 19-March 2 
maintains this tradition In the London Section the 
lighter trades and Empire exhibits will be found at 
Olympia , while the textiles and clothing and the 
furniture displays will bo at the White City. The 
Birmingham Section at Castle Bromwich comprises 
hardware, house equipment, engineering and ‘heavy’ 
industries generally At Castle Bromwich there will 
also be an out-of-doors exhibition for the display and 
demonstration of agricultural implements, light rail¬ 
ways, and quarrying and road-making plant. The 
trade groups which have shown the most marked 
growth, judged by the extent of their exlubits at the 
Fair, are furniture (the biggest section in the Fair) 
at tho White City, electricity and building at Castle 
Bromwich, and the following groups at Olympia ■ 
Government of India, brush-ware and fancy goods ; 
jewellery, pottery and glass-ware, sports goods; 
stationery, printing and offloe equipment, eto.; toys 
and games; chemicals and druggists’ sundries It 
is m tercet mg to note that the first British Industries 
Fair, whioh began as a War-time experiment in 1910, 
consisted of about S miles of stands at the Royal 
Agricultural Hall, Islington, whereas the stands of 
this twentieth Fair, in 1934, extend to about 82 miles 
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or, my, fifteen time* the length of Oxford Street. I 
Incidentally, it may be noted that twenty-two 
Continental countries—another reoord—have given 
special travel oonoeesions this year to encourage 
attendance at the Fair by their trades buyers In 
these days of quotas and other forms of restrictions 
on international trade, it is very significant that 
twenty-two Continental oountnes should so appre¬ 
ciate the international importance of the British 
Industries Fair. 

Sale of Contraceptives 

On February 13, Lord Dawson of Penn moved the 
second reading of the Contraceptives Bill. The pro- 
i, isions of the Bill were dealt with in a leading article 
in Natumc of February 10, p 182. Lord Dawson 
said that birth control is now “part and parool of our 
social fabric” and that he wished to identity himself 
with the view that the way to keep the sale and use 
of contraceptives on sound lines is “to remove the 
leil of dpubt as to the honesty of contraception" 
Birth control is already accepted m proctioe, and if 
tliere were only wider acooptanoe of it m theory, the 
sale of contraceptives would go into normal channels. 
Meanwhile, he is of opinion that ohildren and young 
Iiersons require a certain amount of protection such 
ns the bill would afford Lord Dawson said that he 
is quite prepared to accept amendments provided 
that the principle of the bill Is not undermined The 
Bishop of London, while not agreeing with Lord 
Dawson, said he would support the Bill enthusiastic¬ 
ally, giving as his reason the moral effect of the in¬ 
discriminate advertisement and sale of contraceptives 
The Archbishop of Canterbury supported the Bill 
as being a serious attempt to chock in some measure 
the growth of an evil which is poisoning the moral 
health, self-control and self-respect of the com¬ 
munity The motion for the rejection was negatived 
bj 46 votes to 8 

Tree-Kangaroos 

Thk birth of a tree-kangaroo at the Gardens of tho 
Zoological Society of London is an event well worth 
recording Another was bom at about this time 
last year. One would have supposed that the 
drastic change from the tropical forests of New 
Guinea and North Australia to a relatively small 
cage in London would have inhibited the reproductive 
activities. Even without this added interest, tho 
preeonoe of this strange creature in the Gardens is 
something more than welcome to all who are con¬ 
cerned with tho problems presented by anomalous 
changes of habit and habitat in the animal kingdom. 
The typical kangaroo is, m itself, a sufficiently remark¬ 
able animal For here we seem to have a oonvmcing 
example of ‘neo-Lamarckian’ changes of form 
Though how tho initial stage of the leaping habit 
began we are scarcely likely to disoover. It is not 
merely that tho hind-legs and tail have grown in¬ 
ordinately large, but we have also to take into 
account the quite unusual nature of the reduction pf 
the toes; for instead of disappearing on each side 
of a median axis, the reduction of the second and 
third toes has taken place on the inner side of the 


foot, where the claws only are visible in the Uvmg 
animal. 

It seems oloar that the treo-kangaroo must have 
taken to an arboreal life after this specialisation for 
terrestrial leaping had taken place; though it is to 
be noted that, as in the wallabys, the hind-legs are 
shorter, and the fore-legs relatively larger than in 
the largo ground dwellers of the tnbe. Unfortunately, 
the opportunity of witnenung the actual birth of 
any of these animals ooours only on tho rarest occa¬ 
sions, and it would seem that even then it is by no 
means easy to interpret what is seen It used to be 
believed that the mother seized the infant at thp 
moment of birth in her lips, and immediately trans¬ 
ferred it to the teat m her pouch, to which it attached 
itself forthwith, and retained its hold continuously 
for some weeks while its further development took 
place For tho young, m the kangaroos, are, so to 
speak, prematurely bom, with tho limbs only slightly 
doveloped A later account gives a very different 
version, embracing on astonishing degree of activity 
on the part of this almost embryonic little body. 
For it is said to make its way up the fur of tho parent 
and into the pouch, and to find the teat unaided , a 
course of behaviour one would have deemod im¬ 
possible. 

Emigration Schemes in Australia 

In an article in Natukk of November 4 on popula¬ 
tion problems, reference was made to the failure of 
emigration for the time being. Commenting on tho 
position, so far as Australia is oonoemed. Sir James 
Barrett, of Melbourne, in a letter to the Editor, states 
that tho failure is not so disastrous in Australis 
as apjiears on tho surfaoe , despite tho fact that, 
in Victoria atone, many millions of pounds will 
be lost on land settlement schemes Few people 
realise that industrial farming requires for suooose 
scientific knowledge and training at least equal 
to that required in any learned profession In 
his paper read before the World Population Con- 
forenoe in 1931 the late Prof J W Gregory showed 
tho importance of immigration to Australia in 
order that a population capable of making the 
utmost use of railways, etc, should be established 
m that oountry as quickly as possible. In Victoria 
more than £10,000,000 has boon spent on irrigation 
works which, together with railways, were planned 
in accordance with a far-seeing land settlement 
policy In addition, therefore, to the actual oost 
of land settlement schemes which tho taxpayer, as 
Sir James Barrett says, is now forced to moot, 
there is this further heavy expenditure, much of 
which has been incurred directly for immigration 
and land settlement. Prof. Gregory also made some 
interesting references to the varying estimates that 
have from time to time been drawn up as to Australia’s 
capacity for supporting a large population. These 
range very widely, from about 200,000,000 estimated 
by Admiral Sir Edmond Slade to about 10,000,000 
and other similar low estimates made in Australia 
itself, for example, by F. C Ben ham of the University 
of Sydney. Prof. Gregory’s own estimate was mors 
nearly 100,000,000. 
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Lord Bkdtslo* and th* Promotion of Sdtsce 

Loud Blsdisiok, the Governor-General of New 
Zealand, haa consistently encouraged scientific 
workers in the Dominion, and haa promoted en¬ 
deavours in all branohea of soienoe. As evidenoe of 
his keen scientific interest, during the visit of the 
Byrd Expedition II to Wellington on Deoeznber 0, 
Lord Bledialoe promoted a happy scientific collo¬ 
quium at Government House, when the visiting 
.explorers were entertained along with the permanent 
scientific workers of the Dominion It is more than 
twenty years sinoo so largo a number of men belong¬ 
ing to different nationalities, whose researches are 
outstanding in different branches of soienoe, have 
been gathered around one table m New Zealand 
The function allowed group discussions of all branches 
of tho soientifio work of the Expedition, which is 
probably provided with a larger scientific staff, and 
has a more extended scientific programme, than any 
expedition which has so far visited the antarctic 
Of outstanding interest is the work projected in 
oosmio ray determinations, and it is understood that 
the results on the trip from the United States have 
verified A H Compton's results m tho variation 
with latitude of cosmic ray intensity The results 
of observations in the neighbourhood of tho magnetic 
pole and on the polar plateau will bo awaited with 
interest 

The Byrd Antarctic Expedition 

Among tho interesting items in the programme 
of work of tho Byrd Antarctic Expedition are the 
use of seismic reflection methods for the determina¬ 
tions of ico thickness and depth For this work, the 
expedition is well equipped with the latest types of 
apparatus Close attention will be devoted to upper 
air observations as forming a very considerable part 
of the extensive meteorological research programme 
which haa been outlined The expedition is also 
proposing to take the fullest advantage of the 
opportunities afforded m this region for studying 
polar aurora. The biological and geological problems 
associated with Antarctica will also reoeive dose 
study, and the scientific world should bo considerably 
richer as the result of the labours of the staff of the 
Byrd Expedition II m the south polar regions 

W* regret that nows of the Expedition up to the 
end of January was not of a wholly reassuring 
nature. Acoording to the Timet, the larger of the 
two vessels of the expedition, Jacob Buppert, was 
caught m the pack-ice and drifting in the Ross flea. 
Apparently the ship had met with much difficulty 
on account of loe but had reached the proximity 
of the Rom Barrier by January 27; it began to 
discharge cargo on to the ice wbenoe it was to be 
sledged by dogs and tractor to the base at Little 
America on the Bay of Whales. The following day, 
however, rifts appeared m the toe and several drums 
of petrol were saved with difficulty. The ship had 
to oast off, leaving a large party of men on the toe. 
The time now available for landing supplies is short 
sinoe the ice is likely to freeae together at any time 


now, thus endangering the safety of the ship or at 
least its ohanoe of getting away before the water 
sets in. 

Research sad the Electrical Industry 

The thirteenth annual report of the British 
Electrical and Allied Industries Researoh Association 
for the year ended September 1933 gives an interest¬ 
ing r&uml of the many problems on whtoh it is 
engaged. In a foreword, Mr. C. C. Paterson, the 
oh airman of the Council, says that the electrical 
industry has been built up by researoh, and by 
research only can it oontinue to prosper. This research 
must be made on a soale commensurate with its 
growth. Some of the researches described have a 
longer outlook than others, but none of the researches 
oan be abandoned or even delayed without definite 
loss to tiie industry as a whole Much of the work 
done is in co-operation with other organisations. It 
is a pity that a number of large authorised eleotneal 
undertakings have not yet Boon their way to become 
full subscribing members. The subscription assess¬ 
ment agreed to, at a recent conference, was £10 per 
£26,000 of revenue It is certainly not onerous. 
Research has often the effect of appreciably, and some¬ 
times largely, reducing capital and working costs and 
hence non-subscribers are benefiting from work, the 
oost of which has been borne by others. The High 
Commissioners in London for the Dominions and 
Colonies have shown an active interest m the work 
of the Association, particularly the Indian Govern¬ 
ment Applications for membership have been 
received from several local State Governments and 
Public Works Departments We are glad to hear 
that the Association is taking an active part m 
locating the causes of radio interference. The solution 
of these urgent problems has mvolved sacrifices by 
the staff. They have been able to mobilise a squadron 
for field work and a mobile laboratory at short notioe 
and are obtaining useful information 

Industrial Health in Japan 

In Japan the pressure of a growing population has 
focused attention cm the further development of 
industry, since m the next decade Japan has to find 
food and employment for nearly ten million more 
people than she does to-day. That the problem of 
industrial efficiency is being seriously tackled is 
evidenced m the annual report of the Director of the 
Japanese Institute of the Science of Labour at 
Kuraaila. This Institute was founded some year* ago 
to undertake research into the physiological, psycho¬ 
logical and environmental condition* affecting workers 
and their output. Research committees have reoently 
been organised to investigate problems suob as the 
rationalisation of labour, industrial fatigue, factory 
conditions and the appropriate qualifications to be 
desired of workers in every branch of Japanese 
industrial life. This latter investigation has already 
led to the establishment of standard norms for the 
mental and physical development of young Japanese 
workers aged 13-30 years. Occupational diseases 
(Cmtimmi on p. 363.) 



Supplement to NATURE 

No 3385 = ~~ " ” FEBRUARY 17, 1934 


Evolution of the Mind* 

By Prof. G Elliot Smith, fkh, 


I T may bo asked by what nght an anatomist, 
whose proper business is concerned with very 
Hincrete subjects, presumes to discuss so elusive 
and immaterial a subject as the evolution of the 
mind even if it be admitted that the evolution 
of the chief organ of the mind comes within the 
proper scope of his field of work 1 am encouraged, 
however, to embark on this hazardous attempt by 
the considered judgment of Prof S Alexander, 
who once expressed the opinion “that we are* 
fori <xl to go beyond the mere correlation of the 
mental with [the] neural proc esses and to identify 
them" 

The great physiologist who is most competent 
to express an opinion on this issue has recently 
impressed upon us the need for caution in touch¬ 
ing it In the closing passage of his Rede Lecture 
on "The Biam and Its Mechanism’’, delivered in 
Cambridge on December 5, 1933, Sir Charles 
Sherrington used those words “I reflect with 
apprehension that a great subject can revenge 
itself shrewdly for 1 icing too hastily touched To 
the question of the relation lietwoon brain and 
mind the answer given by a physiologist sixty 
years ago was ‘ignorabimus’ But to-day Ichb than 
yesterday do wo think the definite limits of 
exploration yet attained The problem I have so 
grossly touched has one virtue at least, it will 
long offer to those who pursue it the comfort that 
to journey is better than to arrive, but that com¬ 
fort assumes arrival Some of us—perhaps be¬ 
cause we arc too old—or is it too young *—think 
there may be arrival at last ” These opinions are 
even more appropriate to those who lack Sir 
Charles Sherrington’s immense competence 
Hence I seize upon a confession made by Sir 
Charles elsewhere m his Redo Lecture 

“What right have we to conjoin mental ex¬ 
perience with physiological ? No scientific right", 

• Frida? nvenlus dboouna delivered at the Royal lutltution on 


only the right of what Keats, with that super¬ 
lative Shakespearian gift ot his, dubbed 'busy 
common sense’ The right which practical life, 
naive and shrewd, often exercises " 

If scientific jiroof, however, is demanded, surely 
Sir Henry Head’s investigation of sensation and 
the cerebral cortex supplies it by demonstrating 
m wounded soldiers the concern oi the cortex with 
psychical functions—the dependence ot mind on 
brain (“Studies in Neurology”, 1920) Prof Shaw 
Bolton, by comparative ami chmco-pathological 
researches, has demonstrated the dependence of 
miiul on the xupragranular layer of the cerebral 
cortex 

With these assurances the mere biologist, while 
discussing strictly biological issues, can direct 
attention to certain psychological implications of 
anatomical facts and oomment uIho on their 
neurological aspects for the interpretation of the 
mind and its working In previous lectures at 
the Royal Institution I have discussed the 
significance of tin* heightened powers of vision m 
man’s ancestors, which conferral upon them the 
ability to see the world in which they were 
living and appreciate something ot what was 
happening m it, as well as to guide their hands 
to acquire skill, by the practice of which fresh 
knowledge and understanding wore obtained 

SlONIFICANCB OF VISUAL Gl IDAMJB 

We know enough of the comparative anatomy 
and palaeontology of the Primates to scloot a senes 
of animals that can bo taken to represent approxi¬ 
mately the stages through which man’s ancestors 
passed m their evolution towards man’s estate, 
and by examining the connexions of the optio 
tracts m the brain, amve at an understanding of 
what is involved in the acquisition of higher 
powers of visual discnmination (Fig 1) 

In this senes of diagrams, it will be observed 
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that at first the areas for touch, vision and hearing 
come into contact with one another but that 
eventually an area marked P (parietal association 
area) develops between them to provide a more 
efficient place of blending of the impulses from 
theso three senses At the same time there emerges 
from the front end of the brain a prefrontal area 
(F) which is essentially an outgrowth of the motor 
territory and an instrument whereby the activities 
of the whole cortex can in some way bo concen¬ 
trated on the process of learning to give motor 
expression to the total activities of the hemisphere 
Certain poisons which exert a destructive influence 
on the supragranular layer of this part of the 



cortex lead to very significant mental results, such I 
as are displaced in general paralysis of the insane, J 
characterised at first by grandiose delusions and 
afterwards by a failure of the mental process 
altogether, profound dementia The discussion j 
of this evidence by Dr J Shaw Bolton (“The I 
Brain in Health and Disease’’, 1014) affords I 
another precise demonstration of the dependence [ 
of the mind upon particular parts of the brain j 
This is an example of the means whereby com¬ 
parative anatomy can throw light upon the process ! 


of mental evolution, the structural changes in the 
eyes and bram which make possible not only the 
refinement of visual discrimination, but also the 
increasing participation of visual perception in the 
conscious life and in the guidance of the instru¬ 
ments (such as the hands) of muscular skill The 
latter consideration is one of fundamental import¬ 
ance For the study of the evolution of the nervous 
system impresses upon us the fact that one of its 
essential purposes is to make possible quicker, 
more complex and more purposive responses to 
changes m the animal's environment or the con¬ 
ditions m its own body 

It is a matter of real importance, therefore, that 
every advance m the powers of sensory perception 
and discrimination should be brought into relation¬ 
ship with this essential biological need of finding 
expression in action Each of the major advances 
in vertebrate evolution is obviously correlated 
with differences in locomotion and musoular 
aptitude When an amphibian emerged from a 
fish-like ancestor, the most obtrusive change was 
the substitution for swimming as a means of 
locomotion, the use of the newly-created ‘gadgets' 
which are represented by the limbs of a tetrapod 
land-living animal The attainment of greater 
competence and agility m the control of the 
amphibian’s four legs led to the emergence of 
reptiles, from which in course of time birds and 
mammals wore evolved, the former by high 
specialisation of the forelimbs by flight, and the 
luttor by the acquisition of a cerebral instrument, 
the neojiallium, which conferred the ability to 
attain unlimited powers of acquiring skill and to 
profit from experience The highest powers of skill 
were made possible by the evolution of greater 
powers of visual guidance 

It is an obvious truism that man’s mental 
superiority is largely the outcome of tho perfection 
of the co-operation of hand and eye in the attain¬ 
ment of manipulative skill and dexterity In the 
use of the hands for the expression of skill, the 
skin of the fingers acquires heightened powers of 
tactile discrimination, and thus beoomes the 
special organ oi the sense of touch and an instru¬ 
ment of perceptual knowledge second only to the 
eyes m significance 

The researches of Sir Henry Head and his 
collaborators have given us a new understanding 
of what is involved in tactile discrimination The 
great sensory pathways m the Bpinal cord and 
brain-stem lead up to the thalamus in the fore- 
brain, where they end in its ventral nucleus, the 
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nerve cells of which transmit impulses in two 
directions—one to the cerebral oortex and the 
other to what Sir Henry Head calls the essential 
organ of the thalamus The former is regarded by 
him as the mechanism for sensory discrimination, 
and the latter as the instrument for awareness 
to Benaation and the appreciation of its affective 
qualities, its pleasantness or unpleasantness 

Hypothesis of a Thalamo-Oobtical Cibculation 

In the British Journal of Medical Psychology 
in 1932, Mr George G Campion discussed the 
psychological implications of Head’s clinical re¬ 
sults Emphasising the impossibility of separating 
from perception the affective factor, which is 
continually at work in our thought-processes, Mr. 
Campion gave expression to the view that the 
biological purpose of giving a meaning to experi¬ 
ence is the essence of the comprehension of the 
nature of sensation Mr Campion has emphasised 
the further fact that the concept—the ultimate 
< onstituent element of what are called our cognitive 
dispositions—is not fixed and unchangeable, but 
is “a living plastic mental symbol subject to a 
process of organic growth, and that its growth is 
due to an affective factor which is constantly at 
work determining the selection of new sense data 
from the perpetual flux, interpenetrating the 
conceptual contents of our minds, and integrating 
all these various and varying constituents into the 
slowly maturing dispositions which constitute 
organised knowledge The affective factor involved 
in this process has been variously called ‘libido’, 
‘love’, 'interest', ‘feeling’, ‘desire’, ‘liking’, etc ” 

Mr Campion further maintains that there is a 
continuous stream of neural impulses from the 
thalamus to the cortex and from the cortex to the 
thalamus, whioh keeps alive this living process of 
mental growth—the enrichment of the concept as 
the result of personal experience, the success or 
failure of the attempts to do things 

Developing this idea, Mr. Campion directs 
attention to the variouB parts of the oortex linked 
in an incredibly complicated way by association 
fibres and cortioal association areas. The neoessary 
implication of his hypothesis of the thalamo¬ 
cortical circulation of neural impulses (by means 
of the various thalamo-oortical and cortico¬ 
thalamic tracts of fibres), mvolves functional 
connexions of the various parts of the thalamus 
with one another by intercommunicating fibres. 
He predicts that as “the cortioal association areas 


may be assumed to have a counterpart also in the 
thalami, it will be for neurologists to say whether 
these hypothetical association areas he in and 
constitute a chief part of what Head has called 
the essential thalamic organs ” 

Since this prediction was made, Prof Le Gros 
Clark, in the course of studies (Brain, vol 65) in 
the comparative anatomy and physiology of the 
thalamus, has directed attention to tho fact that 
such elements are actually found m the thalamus 
of the higher mammalia There are cell masses 
(lateral nucleus (Fig 3)) deriving their impulses 
from the main sensory part (ventral nucleus) of 
the thalamus, which merge sensory impulses of 
different kinds and establish direct connexions 
with those association areas of the oortex which 
link together the cortical sensory areas This 
remarkable confirmation of Mr Campion’s hypo¬ 
thesis adds force to the argument that the 
mechanism of correlation in the thalamus is far 
more complicated than has hitherto been sup¬ 
posed, and represents what, following the lead of 
Sir Henry Head, one may suppose to be a 
mechanism for tho integration of affective pro¬ 
cesses in the same way as the cortex effects the 
integration of the discriminative or cognitive 
aspects of experience 

In tho process of acquiring knowledge and 
building up these vital mental elements, the con¬ 
cepts, to which reference has already been^nade, 
it is obvious that there must be a circulation of 
nervous impulses such as Mr Campion assumes 
to maintain the cohesion and the integrity of the 
vital processes of thought This circulation of 
impulses must be oven more complicated than he 
has assumed, because the hypothalamus un¬ 
doubtedly enters into the process and influences 
the activities both of the thalamus and the cortex, 
adding as its quota the visceral element which 
confers upon experience an emotional factor which 
is something more than the affootive interest the 
thalamus is able to provide Intimately inter¬ 
twined with the whole of this complicated system 
—hypothalamus, thalamuB and the sensory and 
association areas of the oortex—we have the 
complex mechanism for giving expression to their 
combined activities in actions which represent the 
biological purpose of the whole process. The 
powerful instrument of thought repreeented by 
speech affords an admirable illustration of the 
intimate correlation of muscular skill with cognitive 
aptitude to provide jbhe essential currency of mind. 

Almost every part of the oorobral oortex is 
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intimately connected directly and indirectly with 
mechanisms in the central nervous system which 
are concerned with musuular activities, either those 
which directly effect movements, or on a vastly 
greater st&lo those which prepare and co-ordinate 
the state of the muscles of the whole body in 
readiness for prompt and efficient action More 
than two-thirds of the fibres that leave the hemi¬ 
sphere have as their immediate purpose the 
establishment of connexions with the cerebellum, 
and as their function, tho rapid distribution of 
the muscular tone of the body in readiness for 
such skilled action os lies at the root of the brain’s 
efficiency Tho circulation of the thalamic and 
cortical currents maintains this constant state of 
readiness and is a vital and essential part of con¬ 
sciousness and mind 

The building up in the bram of concepts is 
dependent not merely on affective and cognitive 
experience based upon afferent impulses from the 
Bense organs, but is also brought about as the 
result of muscular activity, the doing things with 
the hands, the gradual perfecting of the move¬ 
ments, the results of the success or failure of such 
efforts, and tho afferent impulses which pour into 
the brain from the joints, the muscles and the skin 
areas to record the success or failure of particular 
muscular activities It is largely by doing things 
that experience is built up It is important there¬ 
fore til recogniso tho very large part which such 
eonative activities play in the budding up of con¬ 
cepts They are due not merely to the interaction 
of the affective and cognitive dispositions, but also 
to the dynamic factor which is conferred upon 
these processes by attempting to express in action 
the result of the discriminative activities of tho 
cortex 

The Neopallium as the Essential Mental 
Instrument 

More than thirty years ago, I directed attention 
to the fact (J Anat and Phyewl , p 431 , 1901) 
that with the evolution of mammals a new cortical 
instrument, which T called the neo pa Ilium, came 
into existence, and with its expansion provoked 
the vastest revolution that ever occurred in the 
cerebral structure It oame into being to form a 
receptive organ for fibres coming from the thala¬ 
mus, whereby touch, vision, hearing and taste— 
in fact all tha non-olfactory senses—secured 
representation in the cerebral cortex To express 
this fact, Prof Winkler, of Utrecht, calls the 
neopallium the thalamooortex. 


In its earliest form the neopallium consists of 
a tiny area far forward in the hemisphere, whore 
taetde impulses from the lips and tongue are 
brought into relationship with olfactory and gusta¬ 
tory impulses, and this area afterwards acquires 
the ability to oontrol the movements of the bps 
and tongue As the neopallium grows it establishes 
similar relations to the rest of the body and 
increases the range of its reoeptive powers not 
merely to the skin of the whole body, but also to 
the eyes and ears, and it establishes direct con¬ 
nexions with all the motor nuclei in the central 
nervous system The neopallium not only gives 
the senses other than smell representation in the 
dominant part of the brain and a part m tho 
control of behaviour, but it also provides a con¬ 
tinuous territory m which co-operation between 
these various sensory influences can be established 
and their conjoint effects be brought to bear 
upon the mechanisms that control motor activi¬ 
ties. 

It m often supposed that there are in the cerebral 
cortex long association bundles to establish con¬ 
nexions between distant parts of the cerebral 
cortex There has recently been published an 
important memoir by Dr Stephan Poljak, a Jugo- 
slav neurologist who began the research in question 
in my laboratory eight years ago, which disproves 
tho existence of such long connexions An impulse 
from one cortical area can only reach and influence 
distant areas by travelling through the cortex 
itself The act of correlation involves the 
whole cortex Even in the simplest act of thought 
or skill, the whole neopallium participates The 
manifold currents which circulate throughout 
the brain in the process of regulating muscular 
activities represent the means of integrating the 
cognitive, affective and curative activities in 
thought 

Not only the neopallium but also the brain as 
a whole adds its quota to the action—in particular 
the great mass of nervous matter at the threshold 
of the cerebral hemisphere known as the thalamus 
It contributes the affective element, which is tho 
interest, the stimulative of the whole complex 
process, to which it gives coherence The cortex 
not only preserves the records of previous ex¬ 
perience which provide the means for comparing 
present experiences with past happenings, but it 
also adds the spatial quality to sensation and the 
means of judging degrees of stimulation, and the 
afferent impulses which pour into the bram from 
the joints, the muscles and the skin areas, to record 
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the auooeas or failure of particular muscular 


activities It is by doing things that expenenoe is 
built up. It is important therefore to recognise 
the very large part which such conativo activities 
play in the building up of concepts Thoy are 
due not merely to the interaction of the affective 
and cognitive dispositions, but also to tho dynamic 
factor which is conferred upon these processes by 
attempting to express in aotion the result of tho 
discriminative activities of the cortex 
For some years I have been attempting to 
demonstrate how vast a part the cultivation of 
visual discrimination has played, not simply in 
making it possible for human beings to see the 
world in which they live and appreciate some of 
the activities which are revealed to them by their 
eyes, but even more in contributing to conscious 
control of behaviour. 

The earliest type of 
cerebral cortex neces¬ 
sarily has to perform 
lioth affective and 
cognitive functions It 
enables its possessor 
to appreciate tho at¬ 
tractiveness or unat¬ 
tractiveness of a par¬ 
ticular scent, and to 
experience an interest 
in addition to the cog¬ 
nitive recognition of it 

The cortex, at first, however, exercises no 
immediate direction over tho motor activities of 
the animal beyond provoking them and providing 
the initiative to action This it accomplishes by 
transmitting to a mass of grey matter in its base 
(the oorpus striatum) impulses which indirectly 
throw other parts of the brain and spinal cord into 
action to direct the movements that it starts It 
is the impulses from the eyes, skin and “ears” 
(ub yet organs not of hearing, but of recording 
movements m the water) which consciously direct 
the animal’s movements, while its posture and 
equilibrium are being maintained by the automatic 
mechanism of the membranous labyrinth 
The tracts m the brain which convey the 
impulses from skin, eyes and ears are mainly 
concerned with transmitting to the various motor 
nuclei impulses that unconsciously influence and 
direct reflex movements, but they all send some 
of their impulses to a mass of grey matter m the , 
fore brain, which lies immediately behind the 
striatum, to which it is intimately linked by many 


nerve fibres This is the thalamus (Fig 2) It 
confers upon all the non-olefactory sensory im¬ 
pulses an affective quality whioh gives them a 
meaning and an influence in modifying behaviour 
In other words, the effects of this sensory experi¬ 
ence, when transmitted to the striatum, are to 
alter the animal’s reactions to smell 

Emotional Factor in Mind 
The activities of the striatum, when stimulated 
by tho oorebral hemispheres and the thalamus, are 
expressed m impulses which proceed from it to the 
hypothalamus, a mass of grey matter lying beneath 
the thalamus This surprising arrangement seems 
to confer upon the hypothalamus the decisive 
influence in translating into behaviour the initia¬ 
tive to action which hes in tho cerebral cortex 
The hypothalamus is the part of the brain which 


controls, by means of the sympathetic and para¬ 
sympathetic systems, thp most vital activities of 
tho body itself, its visceral functions, its growth 
and metabolism, and even such appetites as those 
of sex It is the essential instrument of emotional 
expression 

As tho springs of action are profoundly influenced 
by hunger, thirst, Bexual desire and other appetites 
and cravings, it is perhaps not surprising that in 
the most primitive vertebrates the instrument of 
the animal's vegetative needs should play a crucial 
part in shaping its oonduct To this part of the 
brain, impulses proceed from the olfactory tracts 
so as directly to control the activities of the ali¬ 
mentary and genital systems in anticipation of 
the realisation of the satisfaction of the respective 
appetites 

The study of the primitive brain impresses upon 
us the intimacy of the integration of the functions 
concerned with affective and discriminative know¬ 
ledge and the translation of such information in|f> 
appropriate action.'' 
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The higher type of brain distinctive of mammals, 
which opens up the possibility of the attainment 
of real conceptual knowledge and its biological 
application in increasingly complex acts of skill 
and thought, is distinguished by the growth of the 
thalamus and the transmission from it to the cere¬ 
bral cortex of fibres in increasing numbers (Fig 3) 
The recent progress m our knowledge of the 
structure and connexions of the thalamus and 
hypothalamus with the cerebral cortex, the hypo 
thalamus and the sympathetic and visceral tracts 
of the organism had made it possible to carry 
Mr Campion’s suggestions a stage further than he 
himself has demo That this is possible is in large 



measure due to the illuminating researches of 
Prof W E Lo Gros Clark The intensive studies 
which have recently been made by scores of 
investigators on the structure and connexions of 
the hypothalamus enable us to broaden the issues 
and consider the part played by these portions of 
the brain, which control the growth and meta 
holism of the body, and in particular visceral 
function, and how they are related to the thalamus 
and the cerebral cortex and provide the instrument 
for determining the emotional colour of expenenoe 
and of regulating the manifestations of the 
appetites 

If Mr Campon’s views are correct, that the 


study of this neural machinery is esse n tial for the 
understanding and interpretation of thought and 
behaviour, its structure and functions might be 
expected to be of great complexity Hence it 
becomes essential to look at the whole issue from 
a much broader point of view than the mere 
connexions of thalamus and cerebral cortex 

Importance or Smell in thk Primitive Vbhtk- 

BRATX 

In the brain of the most primitive vertebrate, 
the structural pattern is determined by the fact 
that smell is the dominant sense The cerebral 
oortex is essentially a receptive instrument for 
impressions of smell, and the mechanism whereby 
consciousness of smell can influence the behaviour 
of the animal When a primitive vertebrate such 
as a dogfish scents attractive food and pursues 
it, the culmination of the pursuit is represented 
by the seizure of the food and the appreciation of 
its taste This is nearly akin to the initial-olfactory 
experience which started the pursuit and dominated 
it, so that all tho incidents of the pursuit become 
integrated into one expenenoe, which is thus given 
coherence and meaning Thus is initiated the 
ability to anticipate the result of a given oourse 
of action, and to recall in memory the connexion 
between the various incidents 

One must assume, therefore, that the primitive 
cortex is concerned not merely with the awareness 
of smell and the ability to discriminate between 
different kinds of smells, but also that it is con- 
cerned with the affeotive side of olfactory ex¬ 
penenoe, with the attractiveness or repulsivenees 
of any scent and the influence of such affective 
experience in determining the nature of the 
response an individual odour can evoke The 
cerebral oortex in such a primitive animal is 
incapable of directing movements, seeing that the 
sense of smell is utterly devoid of any spatial 
quality When an animal scents an attractive 
food, it acquires from the sense of smell no idea 
as to the position m space of the object which 
provides the stimulus It is merely stirred into 
action, and other neural mechanisms are respon¬ 
sible for controlling and directing the resulting 
activities The cerebral oortex, so to speak, is the 
mere trigger which releases the activity of the 
brain and provokes and directs tho movements 

The part of the oerebral hemisphere which trans¬ 
lates these stimuli into action is the corpus 
stnatum, and the striatum is connected with the 
thalamus, which receives from the body, that is 
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through the akin, the eyes and the ears as well as 
the muscle* and joints, impulses which modify and 
direct movements which result when the animal is 
thrown into action. The thalamus transmits the 
effects of these stimuli to the striatum and so 
modifies the motor activities. In the oase of organs 
suoh as the eyes, the primary functions were con¬ 
cerned not merely with the awareness of illumina¬ 
tion, bnt also of movements in the outside world, 
or rather movements of objects in the outside 
world in reference in its own body The eyes have 
associated with them, in the brain, a complicated 
mechanism which enables them automatically to 
direct the movements of the body m relationship to 
events in the outside world. But quite apart from 
this, the eyes transmit to a part of the thalamus (the 
lateral geniculate body) impulses which are con¬ 
cerned with the awareness of the stimulus of light, 
and which influence these bodies and through them 
the thalamus as a whole, which in turn affeots the 
functions of the striatum and the movements of 
the animal 

In the primitive vertebrate one must assume 
that the thalamus acts as an affective organ of 
all senses other than smell, and represents the 
instrument whereby the organism is pleasantly or 
unpleasantly affected by sensory experience, and 
that the cerebral cortex performs the analogous 
but more dominating aspect of the same function 
m relationship with smell. The dominant part of 
the cerebral cortex in the most primitive verte¬ 
brate is the hippocampal formation, and if one 
assumes the supreme function of the cortex is to 
determine the behaviour of the animal, it is perhaps 
justifiable to assume that the purpose of the 
primitive hippocampus is to make possible the 
adequate association of the affective qualities of 
smell and to translate them into action by playing 
a dominant part in determining the animal’s 
behaviour. 

It is perhaps not without significance in this 
connexion that the efferent fibres from the hippo¬ 
campal formation, after passing out of the cerebral 
hemisphere, terminate in the hypothalamus, that 
part of the brain which controls the visoeral 
system (sympathetic and para-sympathetic) and 
thereby regulates the activity of the visoera It 
is, in fact, that part of the brain which is intimately 
related to the functions of the appetites Nor is 
it surprising that the particular pert of the hypo¬ 
thalamus in which the hippocampal fibre* terminate 
should be linked up with the thalamus, so as to 
provide a neural circuit in which the total affective 


qualities of all the senses are brought into relation¬ 
ship in suoh a way that they can influence through 
the striatum the motor responses of the body 
The researches of Prof. Le Grot Clark have 
established the fact that the thalamus contains 
three kinds of cell groups (Fig. 2). Those forming 
the ultimate termini of certain of the sensory path¬ 
ways, whioh according to Sir Henry Head form 
the essential organ of the thalamus, are the instru¬ 
ment whereby we beoome aware of sensory ex¬ 
perience and appreciate its affeotivo qualities. 
Secondly, there is a group of cells (ventral nucleus) 
whioh receives the great sensory paths coming up 
from the other parts of the brain and the spinal 
cord, and transmits the impulses either to the 
corpus striatum or in mammals to the neopallium 
In the third place, there is a group of nuolei in 
the thalamus which beoome well developed only in 
the higher mammals They do not receive afferent 
impulses directly, but only from the intermediation 
of the ventral nucleus The highest type of 
thalamic cells, known as the lateral nucleus (Fig 
3), establishes connexions with the parietal area 
of the neopallium, whioh intervenes between the 
sensory oortioal areas for touch, vision and hear¬ 
ing (P, Fig. 1), and presumably oonfors upon this 
area the ability to provide sensory experience with 
spatial and discriminative qualities All three 
categories of thalamic elements are intimately 
joined together by numerous fibre tracts so as to 
form a closely integrated functional whole the 
proper working of which is essential for cortical 
functions 

Intrghxtioh of the Dispositions of thk Mind 
The oommon practioe of psychologists of segre¬ 
gating the three dispositions of the mind, cognitive, 
affective and oonative, and attempting to study 
them as isolated units, is devoid of justification. 
All three are indissolubly united in the working 
of the mind. To give them ooheeion it is necessary 
to assume the existence of a circulation of nervous 
impulses from the thalamus to the oortex and to 
the widespread and complex ipechanisms con¬ 
cerned with muscular activities 
In the growth pf a oonoept conation plays a 
fundamental part. Man learns from experimenta¬ 
tion By the exercise of his manual dexterity he 
acquires knowledge of the properties of things, the 
nature of forces, and the means for interpreting 
(and in some measure understanding) the world in 
whioh he lives. The surprisingly large part of the 
oerebral oortex that is concerned with the regula- 
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tion of muscular functions and the multitude of its 
fibre-connexions with the oo re helium affords an 
impressive testimony of the vast significance of 
action in mind-making and emphasises what 
Prof T. H Pear has well called “the intellectual 
respectability of muscular skill” It is a truism 
that we learn by doing In man, thought is a pro- 
lequisite for action, and action a corrective of 
thought The biological justification for the 
evolution of the high degree of visual discrimina¬ 
tion, whereby man knows tho world and the 
society m which he lives, is the motor efficiency 
it makes possible 

The most significant factor in the evolution of 
tho mind was effected when tho direction of move¬ 
ments was transferred from the roidbrain to the 
ncopallium (sec Natuhk, 126, p 820 , 1030) and 
from Ixuiig an unconscious automatism became a 
consciously directed process For the ncopallium 
not only established a direct control over the 
motor nuclei of the whole central nervous 
system, but it also became linked up with all 
the complicated machinery in other parts of 
the brain which are concerned with muscular 
activities 

This concentration of control in the ncopallium 
implies a circulation of nervous impulses through¬ 
out the brain to effect cohesion between the living 
instruments of the conative dispositions with those 
of the affective (thalamus) and cognitive (neo- 
pallium) dispositions of the mind A circulation 
such as Mr Campion postulates is essential to the 
working of the mind. 


This circulation in turn involves the hypo¬ 
thalamus, which presumably confers the emotional 
tone that plays a part m all mental and muscular 
activity, in particular in artistio expression and 
the self-knowledge which is one of the most 
distinctive qualities of man and his thinking 
Anthropological investigations, the results of 
which I have summarised in chaps v and vi of 
my “Human History” (1030), suggest that in 
pnmitivo man there is an innate goodness and 
truthfulness, the awareness of which we call 
conscience Those qualities of the mmd are 
responsible for character and personality. The 
temblo experiments which the incidence of 
diseases such as sleepy sickness (encephalitis 
lethargica) provides, has shown that these amiable 
qualities can be destroyed by minute injuries of 
certain jwrts of tho brain in or in the neighbour¬ 
hood of the hypothalamus Wo must suppose that 
these parts of the brain arc responsible for the 
maintenance of the innate goodness of human 
nature, the goodwill of normal man, seeing that 
their destruction causes ho profound an alteration 
of character Mr Campion ’h hyjjothesis of a wide¬ 
spread circulation of nervous impulses provides 
an explanation of how those various dispositions 
of the mind and character may he integrated into 
the living human personality 

Before I close this discourse, I must express 
my gratitude to Mr George Campion for his 
stimulating suggestions and to Prof J S B 
Stopford, of Manchester, for help in giving them 
neurological expression 





have also bean stodtotL sad in this caanexicitr special J 
at te nt i o n baa town pud to akss. dtom a c a among 
typical Japanese manual voikan mob as stev e d ore s, | 
octopus fiffaatt, plasterers, carpenters and blade 
smiths Every effort to made by the Institute to 
mam tain doee oontaota with fadintiy, and lie Jem mol 
to now to be touted bi-monthly instead of quarterly, 
so that the results afitareseamhes may be available at 
soon aa poaaible Recently also the Japa n ese Aaeoma- 
tk» of Industrial Hygiene—an oogamaatwn which » 
closely connected with the Institute—haa oonaidar 
ably momaaed its activities 

The Rockefeller Foundation 
Tub Rockefeller Foundation's report for 1933 is 
a tale of activities which, in extent, variety and 
momentum, are probably unmatohod by those of any 
other agency for world betterment Of the aggregate 
disbursements during the year, amounting to nearly 
14 million dollars, about one fifth was for public 
health work earned an m almost every oountry of 
the globe The report of the director of the inter 
national health division oovam some two hundred 
pages and includes a retrospect of the past ten years 
This is followed by reports of the directors for the 
medical scienoes, natural sciences, social sciences and 
humanities, and in each ease the rental of events of 
the year is elucidated by reference to previous yean* 
achievements The chapter on the social scienoes is 
of special interest at the present tune, showing, as it 
doee, that the framers of President Roosevelts 
a dmi n is tration's schemes for national recovery, how 
ever handicapped by lack of precedents, were at 
any rate in a position to draw upon the results of 
elaborate academic research, to the financing of 
which the Foundation has for some years made 
very substantial grants- In addition to grants to 
various institutions for current expenses, including in 
IMS graqta amounting to 400 000 dollars to the 
Social Science Research Council in New York City, 
the Foundation has recently promoted res e arch m 
specific fields recognised as of specially vital import 
anoe, namely, ec on omi c planning and control, inter 
national relations, and community organisation In 
19SS, substantial grants were made for research in 
such subjects aa industrial hazards, history of prices, 
unemployment, employment exchanges, the gold 
•tandard, oyoboal fluctuations and employment 
stabilisation 

PtegiSM of Agricahtual Research to Great Britain 
T*n collected reports an the work dons during the 
year 1931-32 at agricultural re sea rch institutes to 
the United Kingdom winch receive State grants has 
just been published The volume contains m addition 
reports on special agricultural investigations for 
Which foods have been allotted Among these the 
following may be cited inves t igations on impr o ved 
grassland msnsgsmsnt at the Welsh Plant Breeding 
Station, Aberystwyth, sad University of BrtotoL , 
•tod potato production at ths University Cottage of 
North Wales, Bangor, land reohunetion with Spartma 
fe w ma i mW (noe (tots) by ths Remx County Oounofl, 


University 8M>*torrit and the efficacy of thlatotos 
as weed killers at the North of Sootlaud Coflege of 
Agriculture A tot of papers published by each 
research institute or centre and the names and 
addr e ss e s of the dneotots or persons m charge of the 
mveetigatwna are supplied, so that further informa¬ 
tion on special points can be obtained if desired. 
She report oen be obtained from 0 M Stationery 
Office or through any bookseller, prioe 6s net 

Thb Royal Agricultural Society, 16, Bedford 
Square, WC1, has publnhed thi eighth of its 
annual summaries of the research work earned out 
to the leading branches of agriculture In previous 
years the publication has been issued in book form, 
free on application to members of the Society and 
available at a nominal charge to the general 
public In the proaent year, and for the future. 
The Fanners Quide to Agricultural Reeearoh" 
will form part of the Society’s Journal and will, 
therefore, automatically be received by every 
member A limited number of copies however, are 
still being bound separately for distribution to the 
Press and to agricultural education and reeearoh 
oen tree The survey of smentiflo work which it 

provides is not limited to reeearoh conducted in ths 
British Isles, but also includes references to results 
obtained in any part of the world which may have 
a bearing upon the problems of British agriculture 
The character of the volume is «mil«r to that of the 
previous year (1931), exoept that the section on 
farm crops which was then omitted has been m 
introduced The other sections, namely dairy 
farming, diseases of animals, farm eoonomios, the 
breeding of livestock, farm implements an d m ac hiner y, 
pests and parasites, and soils and manures remain 
aa before A few oopies of previous issues for the 
years 1936-1931 are stated to be still available 

A Natural History Society in Northern England 

Wans interest in museums appears to be growing, 
many societies devoted to natural history find it 
difficult to retain the membership of former yean. 
The Northumberland, Durham and Newcastle-upon- 
Tyne Society is fortunate in having raised its member¬ 
ship, by a small addition, to 613, but even so the cost 
of running the Hanoook Museum to maudy responsible 
for a raiding of the Maintenance Appeal Fund to tfes^ 
extent of £246, so that the Fund is on the verge of 
extinction The Museum does good Work, and under 
the guidance of T Russell Goddard and many Sttpem, 
to alive to the need foe interesting the public by wild- 
flower exhibits, s easo nal exhibitions of Lapidoptare, 
an observation hive, lectures and ths like Unless 
Author support to forthcoming, it would appear from 
the financial statement that the activities of ths 
Museum run the daogsr of ourtadmant 

First Aid to ths Uboretory 

W» k*v® rqpeivftd • oopy of a pamphlet entitled 
"Safeguards at-the Laboratory”, toother with a 
notice satoabik foe (xfaibitiqn inrtbe hBbmtory, btofr 
of which- toe obtsfaabto, price fef post free. fr«ta 
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Canon Kirkland, The King’* School, Ely The 
pamphlet contains a number of very useful hints for 
first aid in the laboratory, which have been compiled 
by the Science Masters’ Association and the Associa¬ 
tion of Women Science Teachers, and it should be 
very useful in the school laboratory. It should be 
noted, however, that the administration of an emetio, 
particularly salt solution, as stated, is not advisable 
in the case of mercuric chloride without first giving 
immediately white of egg . the section on poisons 
is not sufficiently detailed to be of much real value. 
The statement that “the naphtha used for storing 
sodium should De of tho native rook-oil variety" is 
rather obscure 

Rost Institute and Hospital for Tropical Diseases 

Rspobts of the annual general and extraordinary 
general meetings of the Roes Institute and Hospital 
for Tropical Diseases, held on November 27. have 
now been released for circulation. At the eighth 
ordinary general meeting, the chairman, Sir Charles 
McLeod, surveyed the work of tho Institute during 
the year, and the Council and Executive Committee 
wore re-elected. At tho extraordinary meeting, it 
was resolved to approve and confirm two agree¬ 
ments mode between the Roes Institute, of the one 
part, and the London School of Hygiene and Tropical 
Medicine, and the Seamens’ Hospital Society, 
respectively, of tho other part, whereby the Ross 
Institute is amalgamated with the London School 
of Hygiene and Tropical Modioine, and the Ross 
Hospital is incorporated in the Seamens’ Hospital 
Socioty by the establishment of a “Ross Ward” in 
their Hospital for Tropical Diseases The Court and 
Senate of the University of London have expressed 
their satisfaction respecting the arrangement with 
the School of Hygiene The Ross Institute thus 
oomes to an end, but the name of Ross will still be 
perpetuated in the new amalgamations 

Gift to British Association 

The Committee formed in Loioeeter in connexion 
with the meeting of tho British Association there 
in 1933 had a surplus of £1,000 in hand after meeting 
all the local expenses of the meeting This sum has 
been handed over to the Association, to form the 
"Leicester and Leicestershire Fund, 1933” for the 
assistance of a student or students working for the 
advancement of science. The fond will be adminis¬ 
tered by tho Council of the Association, and, when 
possible, assistance will be given preferably to a 
Leicester or Leicestershire student or worker. The 
Council, in accepting the gift, has expressed its 
appreciation of the action of the Committee “in 
thus confirming, in a manner without precedent in 
the history of the Association, their interest in the 
advancement of science”. 

Continuation of Empire Marketing Board Research Work 

Mi'. G. Qucpmi.t. m the House of Commons on 
February 6, asked Mr. J. H. Thomas, Secretary of 
(Bate for Dominion Affairs, if any arrangements have 


been made for oarrying on the research work pre¬ 
viously undertaken by the Empire Marketing Board. 
In a written answer, Mr. Thomas stated (hat such 
arrangements are being made. It is estimated that 
the cost of such research work in the financial year 
1034-33 will reach £300,000. of which some £88,000 
will be borne by other Governments of the Empire 
or by the institutions or industries concerned. 

Announcements 

Phot P M 8. Blackett will give a course of 
three lectures on “Cosmio Radiation” at Birkbeok 
College, Bream’s Buildings, E C 4, on Tuesdays at 
8 p.m, commencing on Fobruary 20 Admission to 
the lectures will be free without ticket 

The following appointments in the Colonial 
Agricultural Bervioe have recently been made - 
C. A North-Coombes, to be agronomist. Department 
of Agriculture, Mauritius , C J. Lew in, chief agri¬ 
culturist, to be director of agriculture, Northern 
Rhodesia, Capt ,T P. A Moms, deputy director 
of animal health, to be director of animal health. 
Northern Rhodesia 

At the annual general meeting of the Royal 
Astronomical Society, held on February 9, the 
following offioers were elected • President, Prof 
F J M. Stratton , Vice-Presidents, Sir Arthur 8. 
Eddington, Mr John Everehed, Dr H. Spencer 
Jones and Dr. W J. 8 Lockyer; Treasurer, Mr. 
J. H. Reynolds j Secretaries, Mr W M. H. Greaves 
and Dr W. M. Smart, Foreign Secretary, Prof Alfred 
Fowler . New Members of Council, Prof. H. Dingle, 
Sir Frank W Dyson, Prof. H. F. Nowall, Mr W H. 
Steavenson 

In Nature of December 23, 1933, p. 963, under 
the title “Study of Canadian Coals”, a note appeared 
referring to a report by R E Gilmore and R A 
Strong in the Canadian Mining and Metallurgical 
Bulletin (p 317, 1933), published by the Canadian 
Institute of Mining and Metallurgy. The journal was 
incorrectly quoted as the Journal of Canadian Mining 
and Metallurgy. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned:—A 
lecturer in mathematics at Darlington Training 
College—The Principal (Feb. 21) A museum assist¬ 
ant (male) at the Leicester Museum and Art Gallery 
—The Director (Feb 28). Staff tutors m psychology, 
political science, etc , at the University of London— 
The Joint Hon. Secretaries (Tutorial Classes), 
University of London, South Kensington, S.W.7 
(March 1) A Wakefield lecturer in aeronautics 
at University College, Hull—The Registrar (March 
7) A probationary assistant engineer in the Post 

Service Commission, Burlington Gardens, London, 
W.l (March 8) A Kennedy professor of engineering 
at University Collage, London—The Academic 
Registrar, University of London, S.W.7 (April 11). 
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Letters to the Editor 

[7 he Editor doer not hold himself responsible for 
opinions expr ess ed by hie oorreepondente Neither 
can he undertake to return nor to correspond w tih 
the writers of, rejected manuscripts intended for this 
or any other part of Natubjs No notice is taken 
of anonymous communi c a tion s ] 

Occurrence of Antirachitic Vitamin in Green Plants 
As is well known, antiraohitio substanoes anse 
through irradiation with ultra violet light It might 
be presumed, therefore that green plants, which ore 
constantly exposed to the light of the sun would 
beoomo rich sources of the antiraohitio vitamin 
However, green plants or parts thereof, have hitherto 
been found to be poor in the above mentioned vitamin 
This may, perhaps, be asonbod to the fact that the 
plant material has been prepared in an unsuitable 
manner prior to examination It may also be how 
ever that tho irradiation with sunlight has not been 
so intense os would have been supposed As the 
summer of 1933 in southern Norway was unusually 
nch m sunny days (sunny days recorded in Oslo 
May 25 June 28, July SO and August SO) we con 
sidered it of interest to examine whether green plants 
this summer would show a larger vitamin D content 
than is usually the case 

Jfor this investigation was used meadow hay, 
consisting of Oraoimos and some clover, which was 
rapidly dried by a special quick-drying process (at 
68 0 for 2 hounf—a process which it is now intended 
to use on a larger scale) The hay was afterwards 
pulverised The hay powder had a fresh, green 
colour, and yielded by extraction with other in a 
Soxhlet apparatus 4 per cent of a deep green oint 
mont like extract Daily doses of four milligrams of 
this extract brought about a satisfactory cure of 
nolcets (method Poulsson and Levenakiold 1 ) The 
ether extract had. in other words, the same anti 
rachitic crffeot as a high quality ood liver oil, containing 
about 250 Oslo units of vitamin D per gram This 
corresponds to 0 25 unit vitamin D per gram of 
hay powder 

borne time ago, Kon and Booth* stated that vitamin 
D in butter showed a marked difference from the 
vitamin D found in cod liver oil and that obtained 
by ultra violet irradiation of ergosterol, whereas 
80 per cent of the first was lost by the usual sapomfioa 
tion, this is not the case with vitamin D from the other 
two sources We considered it of interest to examine 
whether this also appbed to vitamin D m the above 
mentioned ether oxtract of green plants We brought 
about saponification by means of alcoholic potash lye 
8 gm ether extract yielded 0 508 gm ether soluble 
unsapomflable matter, that is 6 25 per oeut This 
was diluted with inactive araohis oil until a quantity 
was obtained equal to that of the ether extract from 
which we started, namely, 8 gm Of the solution 
thus obtained, it was necessary to use 20 milligrams 
in order to obtain the same antiraohitio effect as 
was found m the ether extract before saponification 
Vitamin D m green plants shows, accordingly, the 
same characteristics as Kon and Booth" have 


metric reading, thus recorded, is probably not due 
to vitamin A, but to carotene, the precursor of 
vitamin A as the chlorophyll wss removed by the 
saponification and the unsapomflable matter showed 
a very pronounced yellow red colour 1,200 yellow 
and 20 red units were recorded as self oolour on 
Lovibond’s tintometer 

Ottar Ryoh 

State Vitamin Institute 
Skeyen Oslo 
Jan 22 
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Assay of Vitamin A 

In carrying out a senes of assays by the ourative 
method, of the vitamin A content of various samples 
of fish oils and dned milk it was found that in a 
huge proportion of cases the weight curve did not 
give a reliable indication of the statu of depletion 
of the vitamin A stores of the animal and that 
increase m weight after administration of a supple 
ment could not always be ascribed to its vitamin A 
content 

The experimental data obtained in those assays 
appeared to conflict with current ideas regarding the 
special influence of vitamin A on growth An mvesti 
gation was therefore undertaken to ascertain (1) 
whether growth does in fact ooase in vitamin A 
deficiency, and (2) the real significance of the loss 
in weight which is generally described as cessation 
of growth’ 

The evidence which has been obtained shows that 
when vitamin A is the only known factor absent 
from the diet, there is no cessation of growth, inter 
preting growth as increase in size This has been 
determined by measurements of length of the body 
m the live animal and by comparison of the lengths 
of the bones measured post mortem with Donald 
son s values for the standard rat It would appear 
that vitamin A has no greater claim to be considered 
essential for growth per se than any other of tho many 
factors which are responsible for increase in weight 

The characteristic loss in weight which has been 
termed cessation of growth appears to be due 
entirely to pathological conditions arming from the 
vitamin A deficiency Even in animals killed at a 
stage when they are still increasing in weight, these 
conditions may be found on macrosoopio examine 
tion 

The diversity of the pathological symptoms which 
may arise during tho preliminary depletion’ period 
makes it impossible to secure uniformity m the 
experimental animals at tho beginning of the test 
period Tliui constitutes a source of error which 
makes the ourative method of vitamin A assay of 
doubtful value It seems probable that the various 
discrepancies so frequently reported in such assays 
may find their explanation m the above observations 

The results of this investigation, which were 
presented at a meeting of research workers at Aber 
deen on Deoember 18 last, will be published m detail 


We found it of interest, at the same time, to reoord 
the tmtometno reading of the above mentioned 
solution of the unsapomflable matter, m araohis oft 
Thu was found to be 10 blue units (which corresponds 
to a high quality ood liver oil) However, the tint© 
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Designation of Heavy Hydrogen 
Tan frank acknowledge men t of Prof Urey and 
his colleagues in Nature of February 3 p 173 that 
the nomenclature of heavy hydrogen should not be 
decided by the wishes of the disooverers but by the 
convenience of physicists and chemists in genera] 
encourages me to say something in reply to their 
arguments 

To physicists the most important point is perhaps 
the name to be given to the nucleus More than one 
physicist who was at Chicago last summer found it 
difficult to distinguish the spoken words neutron 
and douton or deuteron The difficulty may be 
greater m England than in America all good 
American* will realise that in England it always 
rains and overyone has a cold but in this country 
at least tho danger of confusion seems to me to bo 
aenous and it is entirely avoided by using diplon 
The names to be employed in ohomiatry will not 
be nearly so unpleasant as Prof Urey and his 
colleagues suggest They say that we should call 
NH'HJ di diplogen mono hydrogen nitride they 
would i rosumably say di do liter im mono protium 
nitride But tho chemist would call it li diplo 
ammonia just as he calls d chlorobenzene 

and not di chlorine tetrahydrognn cyclohexaoarb lo 
Di l j lo is no more cacophonous than di deuter 
didymium was accepted f< r many years as a sat u 
factory ohem cal name Moreover the compoui Is 
of H' will not always oontain two atoms of it in 
the molecule 

The objection that diplogen moans mok ng 
double is not really valid it means making d plon 
just as oxygen loes n t mean making sf nrp but 
making acids Diplon is the do ible thing just as 
proton s the first thing an 1 is used in no other 
sense than as meaning tho H* nucleus Deuterium 
or doutium means the second substance and deuteron 
or douton the second particle and it may be arguod 
that the second particlo after the proton is tho 
neutron whereas there is no d ubt whut particle is 
tho double of tho proton 

The adoption of a new name to distinguish pure 
H 1 from the isotopic mixture low not seem likely 
to be widespread but if one is needed the obvious 
correlative to diplogen is haplogon is Prof l rey 
suggests and this seems to bo a harmless word 
Whatever decision may be reached on this juoetion 
we can at least all agree to use the symbol D for H' 
Lmooln College N V Smowicx 

Oxford 
Feb 4 


Nuclear Spins and Magnetic Moments 
A cuMFARlsov of the two lines of spectrosoopio 
evidenoe bearing on the properties of the atomio 
nucleus raises some interesting questions and suggests 
new directions of research The magnetic moment 
of the nude is can only be evaluated from hyperfine 
structure observations and then only in favourable 
circumstances The spin quantum number I can 
sometimes be obtained by both methods by the 
hyperfine structure method if the magnetic moment 
and its interaction with the optical electrons Is 
sufficiently large and by the band spectrum method 
if the atom u one which forms an elementary diatomic 
molecule provided also that this gives nse to a band 
spectrum of which the rotation structure oan be 
analysed Although each method is thus restricted 


m the soope of its application there are a number 
of cases m which both are applicable for 1 example 
Li* F“ and Na“ for each of which the twO values 
obtained for I are in agreement On the other hand, 
P*i Cl** and K" are amenable only to the band 
spectrum method the magnetic moment being pro 
sumably too small to give observable hyperfine 
structure whereas for many other nuclei (for example 
Cu 4 * •• Cd"* »*• O ln Hg ,M “» etc) the latter 
method only is applicable sinoe no diatomic mole 
cutes giving rise to band spectra are known 
Tho case of nuclei of even mass number is of 
particular interest No hyperfine structure has been 
dotectod for any of these although N u shows some 
slight indications and suoh band spectrum obaerva 
tions as are available all give zero values for I with 
the exception of H* and N 14 for whioh / = 1 
(I is half integral or zero m every other known case ) 
It would therefore be natural to assume as has 
gonorally boon done that all nuclei of even mass 
number have 1 = 0 except H* N 14 and possibly 
also Li* and B‘* thoso four being the only nuolei 
of even mass number but odd atomio number 
Such an assumption would howevor be quite 
unjustified on the basis of the present experimental 
evidence A zero value for I can only be established 
by band spectrum methods sinoe the absence of 
hyperfine structure might alternatively be due to a 
small magnetio moment It is therefore unfortunate 
that tho number of nuclei of even mass number for 
which diatomic band spectra are known is very 
small There are m fact only six four of which He 4 
C 1 * O 4 and S’* have mass numbers of tho typo 4n 
where n is integral and zero spins The other two 
H* and N 14 have been referred to above They 
have 1 1 but may very woll be anomalous There 

are no others having mass numbers 4n + 8 for which 
the band spoctrum method is practicable at present 
The most promising appears to be La* the difficulty 
horo being the weakness of the Li{ bands m comparison 
with thoso of Li 7 , and 11* Li 7 among whioh they lie 
The highest possible dispersion applied in a carefully 
selected region might offer some prospect of sucoess 
A survey of the remaining elements of this type 
shows that m every case one or more of the following 
obstacles bars further progress 

(1) Ihe isotope in question is too rare (for example 
O") 

(2) There are too many isotopes (for example 
Te‘«« »•) giving nse to extreme complexity of band 
structure 

(3) No suitable bands are known (for example 
Zn 44 8e") 

(4) No bands at all are known (for example B 14 
Ne 44 Ni 44 Zr 44 Ba 144 ) 

(1) and (2) would seem to be insuperable unless 
the teohmque of isotope separation oan bo greatly 
improved As to (3) and (4) tho great variety of 
methods of excitation now available and the wide 
spectral range now open to photographic mvestiga 
tion give ground for nope that some of these band 
spectra may yet be discovered Whether or not an 
exhaustive search for them would be worth under 
taking it is at least very desirable that speotro 
soopists working with such elements and their 
compounds should be on the look out for new band 
systems and should endeavour to ascertain the 
origin of any whioh may be found 
Armstrong College W E Crons 

Newcastle on Tyne 
Jsn 12 
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X-ray Spectra of the L-tenea of Silicon and Silica 

In a preceding letter 1 we have ahown that the K 
and the 4 spectra from aluminium in the metallic 
state are definitely different from thoee found with the 
non conducting compound A1,0, Analogous pheno 
mena were found by Stegbahn and KarUeon also m 
the K -aenea of magneanim with the pure element and 
magnesium oxide (Mg O) (m pubbcation elsewhere) 
the metals in these cases give broad bands with a 
sharp edge towards the shorter wave lengths, which 
may be explained as transitions from the levels of the 
oonduotion electrons The widths of the bands oor 
respond fairly well with thoee calculated from the 
theory 

Aa it was of interest to see how the next element, 
silioon, which is a semi conductor, behaves in this 
respect, we have taken spoctrograms of the element 
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and the oxide SiO, As is seen from Fig 1, hero also 
a broad band with a sharp limit towards the shorter 
wave lengths is found for the element In the band 
two maxima are visible, which are woll pronounced 
and measurable in the photometno registrations The 
wave length of the edge is 125 5 ±0 5 A the maxima 
aro at 134 3±0 6 and 138 2±0 6 A The non 
conducting compound SiO, gives a spectrogram of 
quite another character, with two strong linos at 
130 7 A and 139 5 A (and a broader fainter line at 
182 A ) as seen in the figure This corresponds with 
the spectra of aluminium and the oxide A1,0, where 
the oxide shows two well marked maxima instead of 
the band at the pure metal 

Mann* SikobAHN 
Torsten Maonusson 

Physios Laboratory 

Uppsala University 
Deo 22 

Natuis IS? 888 , Dm 9 1833 


Speed of 'Uniform Movement* of Flame m Mixtures 
of Carbon Monoxide and Oxygen 
In the year 1931 1 Prof W A Bone and Mr R P 
Fraser published figures for the speed of the uniform 
movement’ of flame in moist (stated to be saturated 
at 12°-13“) mixtures of carbon monoxide and oxygon 
Their values are represented by the crosses in the 
aooompanying diagram (Fig 1) In a paper pub 
lishod in 1932* wo challenged both the absolute and . 
tho relative correctness of thoee values Our results, 
for mixtures saturated at 18 1°, are indicated by 
circles in the diagram Prof Bone and Mr J Bell 
have repeated the experiments’ and, whilst unable 
to confirm the earlier determinations, have obtained 
some (for mixtures saturated at 15°) that correspond 
with ours, within the limits of reasonable expen 


mental error, as is shown by their curve reproduced 
in the diagram 

There remains, however, an outstanding difference 
Prof Bone and his oolleaguas oonsider that the 
maximum speed of ‘uniform movement* of flame in 
moist mixtures of carbon monoxide and oxygen is 
obtained with a mixture of the composition 



3CO + 0„ whereas our results show that it is 
obtained with the mixture 2CO + O, Wo do not 
offer any explanation for this difference, but suggest 
that a third party, sufficiently into roe tod in the 
problem, should re investigate it 

W Payhan 
R V Wheeler 

The University, 

(Sheffield 


1 Pm Rot Soe p 642 1931 
•J Cktm Sor P 183S 1931 

‘Pm Rot Sor USA 1 1933 


Seeing that on p 1836 of their paper ( loc oxi) 
Dr Payman and Prof Whooler rightly stressed the 
fact that with moist carbonic oxule tho speed of 
flame vanes considerably with tho concentration of 
water vapour and is therefore subject to alteration 
from day to day if tho temperature of saturation 
alters , it is cunous to find them now citing on 
alleged oorrespondt nee betwoen some of two sets 
of flame speed measurements for moist CO — O, 
media saturated at 13 1° and 16 0° (water vapour » 
113 and 12 75 mm ) respectively, as confirming 
tho former For when the difference betwoen tho 
two saturation temperatures is allowed for, the 
seeming correspondence' vanishes 

In repeating the earlier Bone and Fraser deter 
ruinations—which, however, were for media con 
taming 10 9 mm only of water vapour—Mr Bell 
and I discovered, what had not been recognised 
before, the importance not only of accurately con 
trolling the hygrosoopio condition of the moist 
CO — 0, media, but also of ensuring a sufficiently 
large difference (at least 10°) between their satura¬ 
tion temperature and the temperature of the walls 
of the tube m which they are inflamed , and having 
taken special precautions to ensure this most neoes 
sary condition, we oopsider our results mere reliable 
than any previous ones 
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Seeing that they are largely influenced by environ 
mental factors, the absolute values of Huoh initial 
flame speeds in moist CO - O, media are of no 
fundamental import, the real question being where, 
under given conditions, the maximum speed-point 
lies on the spood-eomposition curve In view of the 
considerable CO,-dissociation in CO-oxygon flames, 
the maximum speed is to be expected with an excess 
of carbonic oxido. Anyone studying our recent 
results will (I think) agree with our conclusion tliat, 
provided all due precautions are taken to ensure 
accuracy i n the measurements, "with moist media, 
saturated at 15“ lit] is attained at the 3CO + O, 
composition” 

William A Bonk 

Imperial College, 

Ixmdon 
Feb 1 

Chladm Plates at High Frequencies 

In order to muko a lngh-frequoncy oscillator for 
brass plates, T wound a suitable inductance around 
u nickel rod twehe inches long and ono eighth of 
an inch in diameter The inductunco was excited at 
15,000 vibrations per second from ail audio vacuum 
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tube circuit connected through a power amplifier 
The nickol rod was in a vertical position and the 
square Chladm plates wore balanced upon it Tho 
figures shown in tho photographic reproductions 
(Fig 1) were formed in this way 

When a circular plate was balanced on the rod, 
only circular nodal lincH were formed I therefore 


clamped the circular plate at the centre and pressed 
1 the oscillating nickol rod against the under sido of 
the plate near the odge 

Calculation shows that the plates oscillate at a 
submultiple of the oscillation in tho rod. They 
cannot take up such a high vibration as 15,000 per 
second 

R C COLWKLL 

| Department of Physics, 

1 West Virginia University 
Doc 15 


Influence of Light on Paramagnetic Susceptibility 
Sklwood 1 has rooontly published the result of 
hix investigation on the influence of the absorption 
of light on the paramagnetic susceptibility of certain 
solutions, m which he fails to confuin our observation 
of the increase of suscoptibihty under such conditions. 
He finds, in agreement with Cortor’s observation, 
that there is a gradual diminution of suscoptibihty 
of tho solution which can be attributed to a rise of 
its temperature, duo to absorption of light The 
method used by him is that due to Deoker, m which 
a test piece of glass of noarly tho same susoeptibihty 
as tho paramagnetic solution is suspended from a 
' torsion hood between the pole pieces of an elnctro- 
I magnet Tho sensitiveness of his apparatus is 
! claunod to bo 0 005 per cont 

| It appears to us that besides the sensitiveness of 
I the apparatus used m measuring the change in 
susceptibility, then* is another factor involved, 
namely, tho magnitude of tho change A K produced 
by absorption of light If a, is the number of ions pei 
' e e in tho excited state and p, and p, are tho mag- 
I netic moments of the ion in the ground and excited 
states respectively, then 

& K aTT "* <F« - Pi) > 

and ii, will be propurtionul to tho amount of light 
euergy a beta bed In the modified 0 tube method 
used by us in oui recent exjieriments, an uceount of 
which has been sent to the Philosophical Magazine 
for publication, wo used a solution of C'rCl, containing 
0 078 gm of Ci *■ + + j>er c c with K = 13 42 X 10-*, 

1 tho horizontal portion of tho 0-tubo is a capillary 
I tubo of boro I 8 mm , which was filled partly with 
tho solution, and the momscus placed between the 
Ijolt-s of on electromagnet of field strength of about 
40,000 gauss, and tho light from a mercury arc was 
focused on it About 81 per cent of tho light was 
absoilssl in the solution and tho change of suscepti¬ 
bility producod was equivalent to an moreaso of 
> volume susceptibility of air due to an increase m 
pressure eoi renj>onding to a 2 4 cm column of water, 
that is, A K -= 7 x 1(H‘ C oj units The nso of 
temperature of tho solution was about 0 001° C. per 
sec 

, Fioin our experience, it appears that in Selwood’s 
j expei imont the amount of light energy absorbed 
1 by tho solution at the boundary of tho test piooe, 

I where tho magnitude of the change A K alone is of 
i importance, was too feeble to produce any measur 
| able deflection with apparatus of the sensitiveness 
i of that used In the course of our investigation, we 
| have employed a similar type of apparatus to that 
described by Selwood, but we enclosed the para¬ 
magnetic solution in the glass test piece and the outer 
| solution was of colourless CeCl,; with this arrange - 
I ment we obtained negative results 
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Selwood’s remark about the difficulty of explaining 
the inaroMA of susceptibility observed in didymium 
nitrate ae due to a temporary breakdown of 1-ooupbng 
is justified Wo ought to have mentioned specially 
that our theory applies only to ions of the iron group 
The writing of this letter was delayed due to the 
absence of one of us in Europe 

D M. Boss 

P K Rah a 

Department of Physics, 

University College of Science. 

Calcutta 
Doc li. 

1 Natuxi, 121, 781, M»y 27. IMS 


Modulation of Very Short Radio Waves by Means 
of Ionised Gas 

Ion densities of the older of 10“ ions/cm *, such 
rs occur in Raws in glow discharges under the usual 
conditions, are of the correct magnitude to affect 
very considerably the index of refraction and absorp¬ 
tion of these media for ultra-short radio waves It 
has been found that the intensity of a beam of 
radiation of wave length 9 fi cm con be easily modu 
lated by causing it to truvorso such an ionises! gas 
in which the ion density is caused to vary 

A glow discharge tube of dimensions equal to 
several wave lengths was used to piovide tho ionised 
medium It was connected to a direct current supply 
in series with an audio frequency voltage The D c 
supply was used to muintuin tho discharge at the 
required level and the audio fioquency to provide 
tho variations of ion density for modulation pur¬ 
poses This tulie was placed in the rudio beam 
between tho transmitter and rocoivor while music 
01 speech modulation were impressed on it Tho 
fidelity of the sound thus received was, as dowdy ns 
could lie noted by the ear, a good replica of Ukj out 
put of the audio amplifier which was impressed on 
the ionic modulator 

Modulation was obtained also by causing tho beam 
to be reflected from an approximately flat surfuce 
built up of glow discharge tubes m tho form of con¬ 
centric rings However, the degree of modulation was 
not as gnsit in tins case oh when the beam was 
made to traverse the ionised medium It uppeara 
that tho modulation is due principally to absorption, 
although reflection, scattering and ■ (.fraction also 
play a part 

1 his method of modulation yields more pure 
amplitude modulation than does direct modulation 
of tho oscillator, since the frequencies of ultra-short 
wave generators, such as Barkhauson-Kurz tubes 
and magnetrons, are quite susceptible to variations 
in the applied voltage* 

The oscillator used in this work consisted of a 
small split anode magnetron, tho split anode being 
4 mm in diameter and 7 mm in length. The receiver 
was a crystal dotector ooupled to an audio amplifier 
Parabolic reflectors were used with both transmitter 
and receiver. 

Further details will be given in other publications 
Ernest 0. Binder 

Research Division, 

RCA Viotor Co , Ino., 

Camden, N J. ; 

Jan 4 I 


Radiation and Ionuation produced by High Energy 
Electrons 


On the basis of Dirao’s theory, Heitlor and Sail tor* 
have calculated tho probability that high energy 
electrons in tlieir passage through matter emit a 
quantum of energy comparable to their own These 
results, as they recognise, aro in contradiction to 
tho measurements of Andorson* and Blackett and 
Occhmlim* on th« energy losses of high energy 
particles Tho rate of ionisation of a gas by an 
electron as calculated from Dirac’s theory agrees 
closely, however, with tho oxponmontal results 

These results indicate either that Dirac’s equation 
cannot he applied to high energy particles or that 
the structure of the nucleus, finite size and finite 
potential within its boundary, plays a rdlo The rate 
of ionisation is independent of the potential within 
the nucleus, whereas tho probability of radiation for 
high energy electrons is decreased m the ratio of the 
value of the potential within tho nuclous to tho 
energy of the electron expressed in equivalont units 
The finite size plays no part until the energy is such 
that the waves scattered from tho different parte of 
tho nuclous con interfere With this correction to the 
nucleai model, Dirac’s theory gives results which are 
in harmony with tho experimental evidence, and thus 
seems to be applicable to processes which occur out¬ 
side tho limit'd region of tho nucleus Those calcula¬ 
tions, which wore made by the Bom method of 
successive appioximations, wore earned to a first 
order 

Tins decrease in the rate of radiation by high 
energy electrons, compared to that calculatisl on the 
assumption of a Coulomb held tor tho nucleus, is 
accompanied by ft corresponding doorouso m the rote 
of production of pairs, electron nml jiositron 


Hartul Research Foundation, 
Pa 


Arthur Brami.fi 
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The Term ‘Mesolithic’ 

For many years it was the custom to rcgaid the 
line of separation of the Palfeohtlno nnd Neolithic 
periods as roughly corresponding to the gisilogmal 
division between the Pleistocene and Holocene , and 
oven Mr Peake’s excellent historical summary 
(Nature, Jan 20, p 104) docs not make it clear why 
this position was ever abandoned It is unsatisfactory, 
and a source of confusion, that the term ‘Neolithic’ 
should be uses! in a broad sonso by one generation, and 
in a very narrow one by the next-that m one 
case it covers several thousand yearn in many different 
lands, while in the other it varies enormously in 
length in different countries, and in England (where 
tho term originated) it is whittled down to a few 
docudos, with some risk of complete disappearance. 

Of course, no one questions that the cultures of 
Tardenois, Maglemoso, etc , aro very distinct from 
that of the ‘Age of Polished Stone’ , but that could 
easily have boen overcome by a division into Early 
and Late Neolithic, or, for those who aro not happy 
without new names, into ‘Mesolithic’ and ‘Metahthic’ 
periods. We could then have gone on applying 
‘Neolithic’ in a comprehensive sense to submerged 
forests, the lower strata of Tilbury and other docks. 



NATURE 


February 17, 1984 


the Blashenwell tufa of Dorset, and other oaaee m 
which no precise dating is at present possible. 

Is it altogether too late to return to this oonvement 
arrangement t Such a conservative oourse may not 
commend itself to those professional archeologists 
to whom even such a sesquipedalian invention as 
‘Epipaheolithio’ has no terrors; but it would be a 
comfort to the general reader, and to those who, like 
myself, occasionally wander over the border between 
geology and archaeology. 

The Gate House, Hmnby Bury. 

Bournemouth West. 


cited one of many eases in which genes presumed to 
be phylogenetioally homologous are situated on 
different chromosomes m different species. The 
assumption of a limited number of sex-linked pain 
of genes rather than a single series would therefore 
seem to remove the only genetioal objection raised 
by Prof Punnett. c Lronard Hoskins 

McGill University, 

Montreal 
Dec 22. 

1 XATUU, 1H, 88t, Dw 0, 10S8 
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I AM grateful to my friend Mr. Harold Peake for 
dealing with this question of the term 'Mesolithic' 
so fully. Unfortunately, I am unable to doubt that 
this term has now received wide acceptance among 
archaeologists. But this cannot alter the fact that 
from the point of view of a correct nomenclature it 
must bo wrong to designate as ‘mesolithic’ specimens 
which are agreed on all sides to be referable to the 
latter part of the Stone Age It is as if I were to be 
asked to aoquiesce in calling ‘mid-Victonan’, cir¬ 
cumstances, or objects, relating to the end of that 
epoch I cannot believe that it is beyond the wit 
of archaeologists to find some term, descriptive of 
the period and artefacts in question, which will not 
violate common-sense. Mr. Peake will perhaps 
allow mo to express doubts as to whether I am the 
only archaeologist who objects to the term ‘meso¬ 
lithic’ But, even if his dire prophecy is true, I am 
oheorfully prepared to remain in a minority of one 
m this matter J Reid Mom 

One House Lane, 

Ipswich 


Inheritance of Egg-Colour m the ‘Parasitic’ Cuckoos 

Prof Punnett 1 has suggested that Prof Wynne- 
Edwarde’ ingenious hypothesis 1 for explaining how 
the genlea of ‘parasitic’ cuckoos may bo kept distinct 
despite theirpromiscuoua or poiyandrous mating habits 
could bo replaced by the assumption that it is the 
P-chromosome of the mother which cam os the factor 
assumed to determine the gena to which the offspring 
belong It is not cloar that such an alternative theory 
has any advantages over the original one (though it 
might have, wore the degree of mimicry invariable). 
It seems slightly less plausible genetically owing to 
the paucity of known Y -chromosome genes, and 
has the distinot disadvantage that it involves tho 
offspring all belonging to the name gena as tho mother , 
the “mechanism . . provided for stabilising the 
population by darapmg tho fluctuations caused by 
the host species" which is inherent m Prof Wynne- 
Edwards' theory is therefore lacking. 

Both Prof Wynne-Edwards and Prof Punnett 
assume that the different gena factors postulated 
comprise a single series of multiple allelomorphs. 
The latter stresses this as an essential oorollary, and 
considers as an objection to the hypothosis the fact 
that in the domestic hen ogg-oolour is determined 
by several independent autosomal genes But the 
assumption of several pairs of sex-linked factors 
would explain the observations even better than a 
single multiple senes, since it would account for the 
imperfection of mimicry found in areas where one 
species of cuckoo ‘parasitises’ several hosts Further, 
Prof. Wynne-Edwards mentioned tho probability that 
autosomal modifiers also exist Prof. Punnett has 


Possible Chemical Nature of Tobacco Mosaic Virus 
Dr J Caldwell 1 has onticiaed some of our 
statements on the possible chemical nature of the 
virus of tobaooo mosaic. We must point out that 
tho essential precipitant used m the Vinson and 
Petrie method is not basic lead acetate but neutral 
lead acetate We are also quite aware of the fact 
that the addition of two volumes of acetone to one 
of aqueous Af/1 KH.PO, solution produces a heavy 
precipitato of whito rhombic crystals, but as Vinson 
and Petrie and ourselves were concerned with an 
Jf/10 solution of this salt, Caldwell’s criticism is 
irrelevant. If oootone (two volumes) be added to 
an aquoous AT/15 solution of KH,PO, or to an 
eleuate prepared from healthy sap, only a faint 
whito opalescence makes its appearance and a alight 
precipitato settles after many hours 

It is mentioned in our communication that the 
orystallino fraction of the acetone precipitate is 
mainly composed of phosphate, but wo still maintain 
that, although infective, it contains no nitrogen. The 
statement that the N. glutmoaa method is a quanti¬ 
tative one for determination of virus is misleading, 
as at best the method can only give a very rough 
approximation of the relative oonoentration of the 
virus in samples of high dilution. 

E Barton-Wright. 

Alan M. MoBain 

Soottiah Society for Research 
in Plant Breeding, 

Craigs House, Coratorplune, 

Edinburgh, 12. 

Feb. 6. 
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A Tame Platypus 

With reference to the platypus mentioned m 
Nature of September 10, 1933, p 446, Mr. R Eadie, 
who has attended to the animal, informs me that 
it is still alive and has been, at the date of writing, 
in captivity for 282 days. 

The references to diet require modification The 
daily ration is at present 10 ounoos of worms, 60 
small tadpoles, wood grubs two or three times a 
week, and 2 eggs—usually duok eggs—every night. 
The eggs are prepared m the form of a batter and 
then steamed. When cold the mass is stirred with 
a fork until it oonsists of pieoes the sue of a large 
pea. Mr. Eadie estimates the quantity of food 
consumed at fourteen ounoes daily. The weight of 
tho platypus at the tune of writing is three and a 
quarter pounds. Jambs W. Barrett. 

103-106 Collins Street, 

Melbourne, C.l 
Nov 21. 
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Research Items 


Mental Tati of the African. The difficulties and 
special methods requisite in the study of the African 
by the employment of intelligence tests are discussed 
by Dr. R. A. 0. Oliver, Carnegie fellow for educa¬ 
tional researoh in Kenya, m Africa, vol. 7, pt 1 
Dr. Oliver has been engaged in the study of general 
intelligence, and in a lesser degree of musical talent, 
m Kenya natives. His general tests were devised 
to measure the intelligence of natives who had 
reoeived some schooling, and were non-verbal tests, 
the problems being presented in pictures and other 
symbols. The kind of tost to be used varies with 
the feature of African mentality in whioh we are 
interested ; but we ought to know tnoro about the 
African's abilities in specifio activities and their special 
strength or weaknesses The typo of test will also 
depend on education and tho language situation. 
Two lessons are suggested by experience first, that 
it is highly desirable to precede the test with a 
demonstration and praotioo ; and secondly, that the 
tune allowed should be unlimited or ample An 
application of a general mtelligonoo tost to 124 
pupils of a secondary school for European boys and 
93 pupils of a secondary school for African boys m 
Kenya produced two mam facts Tho average mark 
of the African was 85 per cent of the average mark 
of the European, secondly, 14 per cent of the 
Afnoana gamed a mark as high or higher than the 
average European mark. This leads to a conjecture 
that, comparing the variability with that of Europeans, 
a small percentage of Africans might be capable of 
a university education; a larger percentage might 
complete the secondary school course j a still larger 
percentage might undertake a few years m the 
secondary school and the mass of the African people 
might take a full primary school course 


European Bitterling spawning m American Mussels. The 
bitterling (Rhodens amarua), a European minnow, 
was introduced into Sawmill River, New York, in or 
before 1925, and after surviving for a few yean 
disappeared. The suggestion was made that lack of 
suitable mussels, within which the eggs might be 
deposited, determined the disappearance of the 
bitterling. C. M. Breder, however, has mado special 
observations of bitterlings and American mussels, 
kept together in an aquarium (Copew, 1933, p. 147). 
Although actual ovipoaition was not observed, the 
courtship behaviour of the fishes agroed with the 
descriptions in European aquarium journals, and 
when one of the mussels was opened four days later, 
seven bitterling embryos were found m tho gill folds, 
embedded as described for European mussels. The 
first opened mussels belonged to the species Unto 
oomplantua, but two specimens of another species, 
Anodonta oataraeta, contained three and ten embryos 
respectively. Smoe m Europe Rhodens is known 
regularly to use both Unto ptetorvm and Anodonta 
oygnea, it would seem that a considerable variety of 
mussels is available for the peculiar reproductive 
habits of the bitterling, and that other causes than 
the unsuitability of the mussels must be sought to 
aooount for the disappearance of the specimens set 
free m an American stream. 


the third of thoir senes of publications on fossd insects 
The present work is in the form of a small handbook 
entitled “The Paaorpoid Complex in tho British 
Rhaetio and Lias” by Dr. R J TiUyanl. The material 
upon which it is based consists of nearly one hundred 
specimens, oontamed in tho British Museum, with a 
further eleven specimens m the Museum of Practical 
Ceology. It includes examples belonging to the 
orders Neuroptera, Moooptera, Paratriohoptera, Tri- 
ohoptora and Diptera Those groups, along with the 
Lepidoptera (not represented among the material) 
form a related assemblage of orders whioh constitute 
what Dr. Tillyard has termed the Paaorpoid Complex. 
They oontre around the primitive Order MeoopterA, 
and it is to this group that most of the specimens 
dealt with in this memoir belong The Moooptera in 
the collection include nine species, embracing four 
genera, of whioh three of tho latter were previously 
undesen bod Tho Neuroptera compriso two new 
species, each representing an already known genus, 
while the only Paratrichoptoron forms the type of a 
new family—the Liaaaophihdn The Tnchoptera are 
represented by fourteen apeoimens, all pertaining to 
species (mostly new) of the genus Nncrotaulius. Of 
the Diptera there are only three examples : these are 
Tipaloid forma which are referred to the now genus 
Ltassottpula and the new species angltcana As is 
usual among British Museum publications, this work 
is well prmtod and admirably illustrated It is 
obtainable through booksellers or from tho Museum, 
price 5». 


Studies on Cuticle. V B. Wigglesworth has reoently 
reoorded observations on the euticlo of the blood¬ 
sucking bug, Rhodmvs (Quart J. Mxor Set., 76, 
Part II, 1933) The outiole consists of two primary 
layers—a very thin epicuticle and a relatively thiok 
endocutiolo traversed by fine poro-canals The 

r uticle is oomposed of material (outioulin) tho 
meal properties of which are like those of the 
outin or suberm of plants The endooutiele is com¬ 
posed of protein and chi tin, and is mado up of two 
layers. The nyraphal stages of Rhodnuu ingest from 
six to twelve times their weight of blood at a single 
meal and the adults may take three tiroes their own 
weight. The abdomen is therefore capable of great 
distension, which is accomplished in the nymph and 
the adult in a different way. In the former the 
endocuticlo is flexible and free from cuticulin, and in 
the fasting nymph the overlying epioutiolo is thrown 
into deep folds When the abdomen is distended 
with blood the endooutiole is stretched and attenuated 
and the folds of the epioutiolo are smoothed out. In 
the adult the outer part of the endooutiole is per¬ 
meated with cuticulin, is rigid and can not be 
stretched, A deep longitudinal fold or pleat m the 
lateral wall of the abdomen permits distension of 
this region. The dermal glands and their duots, tho 
structure of the epidermis, moluding the cells crowded 
with spheres of uric acid, the prooeos of moulting 
and the formation of new outiole are desonbed. It 
is suggested that the cenooytes, a new generation of 


which arises at eaah moult (except the last) from 
embryomo oells m the epidermis, synthesise some of 
the nonchitmous constituents of the outiole during 
moulting and of the -egg-shells during maturation of 
tho ova. 


Foail Insects from th* British Rhaetfc tad Lus. The 
Trustees of the British Museum issued during 1933 
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Research on Lichens A paper by Miaa A Lorram 
Smith in vol. 18, pt 2, of the Tranaaettona of the 
British Myoologxcal Society reviews recent lichen 
literature (pp 03-128) The author describes several 
works on lichens which have appeared during the 
last two yean Porhaps the most monumental of 
them is Zahlbruchner’s “Catalogue Lichenum”, Con¬ 
tributions to our knowledge of gonidia, paronym- 
biosis, lichen structure, soralia, uidia, cephalodia, and 
apothecial reproduction are reviewed critically. The 
section on physiology collects some very useful 
knowledge about lichen acids, and paragraphs on the 
rate of growth, lichens as fleets and gall formations 
arc very interesting Systematy and eoology are 
treated at considerable length, and a bibliography of 
nearly throe hundred references is of great benefit to 
all students of lichens 

Entomogenous Fungi of Egypt. A short bulletin (No 
120) of the Technical and Scientific Service of the 
Ministry of Agnculturo for Egypt deals with some 
entomogenous fungi in Egypt (by Dr R M Nat trass, 
pp 1-9, Cairo, 1932) The paper describes various 
fungi which attack Egyptian insects. Species of the 
genera Empuea, AapergMus, Beauvena, Metarrhmim 
and Mucor are involved, and some of thoir cultural 
characters are given. Inoculation experiments are 
described, but thore seems little likelihood that fungi 
may be used as a method of control for insect pests. 
The work is admittedly of a preliminary nature, but 
warrants extensive investigation for the sake of the 
xnycological problems involved 

West Highland Tectonics. At the meeting of the 
Geological Society on January 10, Prof E. B Bailey 
presented a valuable paper on the structure of tho 
Loch Levon to Glen Roy district 8tudy of the 
current-bedded quartzites of Loch Tziven has con 
firmed various deductions previously record I'd and 
has led to certain new conclusions T Vogt, S 
Buckstaf! and O N. Rove are found to be correct 
in claiming the Elide Flags as tho oldest member 
of tho Elide Flag-Cuil Bay succession. R. G 
Carruthers is correct in placing three quartzites and 
three mica-schists between tho Hilda Flags and the 
Ballachulish limestone Tho gigantic recumbent 
folds of the district tend to retain their inverted 
limbs intact and to lose their normal limbs by drag 
The Am Bodach quartzite is found to belong to the 
Elide, and not to the Glen Coe, quartzite , it oocura 
in a recumbent fold that has its roots four miles 
farther east The quartzite of the eastern Stob Coire 
Husain, above Loch Treig, is also Elide quartzite and 
murks another large-scale inversion The strong 
folding of the Fort William slide m Glen Roy, first 
recognised during a preliminary traverse by R. G 
Cnmithere, has now been established in detail 

Th« Qmnhydrone Electrode. The increasing use of the 
qmnhydrone electrode makes a study of its normal 
potential of importance, and in this connexion some 
H-menmenta by Hamed and Wnght (J. Artier. Chem. 

L'-'oember 1933) are of interest. The cell: 
Pt / Q“®hydrone, HC1(0 OLM) / AgCl / Ag, without 
liquid jungly was used, and details as to the pre- 
paration of the materials and the technique, the 
cellbeing operated m vacuum (a necessity for the 
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the important cell Pt/Qmnhydrone, HCl(n»)/H,(l 
atm ) are calculated, and thenoe the normal potential 
of the qmnhydrone electrode. Valuos were found at 
temperatures from 0° to 40°, although side reactions 
quickly destroy the equilibrium at temperatures 
above 30° The values for the normal potential of 
the quinhydrone oloctrode are expressed m a quad¬ 
ratic equation as regards dependence on temperature, 
and it is shown that they agree to 0 2 millivolt 
with those interpolated from the earlier measure¬ 
ments of Bnlmann and his collaborators, who 
measured the potentials directly against the hydrogen 
oloctrode The new results are considered the best 
available at tho present time Some peculiarities m 
the behaviour of the cells are of interest 

Vitamins from Egg Yolk and Fish Oil. Dr. N K Basu, 
working in Calcutta, reports m communications to 
the Editor that he has obtained vitamin A by 
irradiation of a sterol isolated from egg yolk, and 
also that he has auooeeded in isolating crystals of 
vitamin D from a fish oil Tho egg-yolk sterol has a 
melting point of 82 0 -fl7 ,, C. . on irradiation with 
ultra-violet light of wave-length 2750-3000A, a 
substance reacting strongly with antimony trichloride 
was obtained Spectrosoopio examination of the 
product showed tho maximum absorption to be in 
tho ultra-violet at 3280A, and the blue oolour 
developed with antimony trichloride showed absorp¬ 
tion bands at 6720 A. and 8200 A. Crystalline 
vitamin D was isolated from the oil of Noiopterua 
chitoi, a fish common in Bengal A oonoentrate 
obtained from the oil was distilled at a temperature 
of 120°-140° C and at a pressure of I mm On cooling, 
this crystallised m the form of needles having a 
melting point of I17°-I20° C and showing maximum 
absorption at 2860 A the crystals gave no precipi¬ 
tate with digitomn The final confirmation of the 
identity of those two products with vitamins A and D 
respectively will, of oourse, depend on tho results of 
the biological tests, which are not reported. Tho 
properties of tho crystals obtained from the fish oil 
agree fairly well with those of calciferol It is more 
difficult to correlate tho production of vitamin A 
from a sterol with the fact of its formation from 
carotene in the body. 

Rsdution from Variable Stan The very delicate oper¬ 
ation of measuring the radiation from star* with 
the aid of specially constructed thermocouples 
attached to the 100-m. telescope at Mount Wilson 
has previously been mentioned m Natub* (123, 
426). The results of observations by E. Pettit 
and 8. B. Nicholson on variable stars during the 
period 1921-27 have now been published in the 
1 Aatrophyavxd Journal (78, 320). Observations were 
made on twenty-one long-period variables, nine 
irregular variables, two Cepheids, and on Algol. In 
the case of the long-period variables, it was found that 
on the average the real energy maximum oocurs 
about 50 days later than the visual light maximum, 
though the variations of temperature ore approxi¬ 
mately m phase with the light ourves. The average 
temperature range is from 1800° K. to 2360° K., and 
the coolest star observed (x Cygm) vanes from 
1830° K. to 2260° K. In the c«ae of the two Cepheid 
variables q Aquilae and 8 Cephei, as wall as m Algol, 
the changes in radiometno magnitudes are in phase 
with their light curves This result is to be expected, 
smoe the maximum of energy for stars of this olaas 
is in the visual region of the spectrum. 



February 17, 1934 


NATURE 


A Velocity-Modulation Television System 


M ANY of the investigators who are seeking at 
the preeont tune to develop a practical 
system of television make use of the cathode ray 
oscillograph tube in one form or another, since the 
electron beam in such a tube provides an easily 
controlled means of scanning the picture to bio 
transmitted. At the receiving end, the cathode ray 
tube is employed to build-up the reoeivod picture by 
varying the intensity of the beam m accordance with 
the light and dark portions of the pioture. The 
ordinary type of cathode ray tube, however, gives 
only a small range of intensity control without the 
accompaniment of loss of focus of the spot on the 
lluoresoent screen, and special electrode systems have 
to bo arranged to obtain good intensity modulation 
in this manner As an alternative to this method, tho 
intensity of tho cathode ray beam may be kept 
constant but it* tranverso velocity may be varied as 
it moves over the picture, the beam being speeded 
up over the dark portions of tho picture and slowed 
down over the light portions Tho corresponding 
motion of the cathode ray beam at tlie receiving end 
thus gives varying domination according to the 
speed of travel of the spot on the fluorescent semen, 
and with the aid of tho phenomenon of persistence 
of vision, a true impression of the shades and contrasts 
in the picture received is obtained 

The conception of this volocity modulation prin¬ 
ciple, or vanablo -speed cathode ray television, ilateM 
bock to 1011, when it was described in a British 
patent by B Rosing Since that date the principle 
appears to have fallen into oblivion until it was 
mvivod in Germany by R Thun m 1920 The first 
practical realisation of the method was achieved 
by M von Ardonne in 1031 and referonoe was 
mode to this work in Nature of October 7 last 
(P *73) 

During the development of cathode ray oscillo¬ 
graph tubes for general scientific and technical 
purposes, the staff of Messrs A C Cossor Ltd 
realised the possibilities of the above Hystem of 
television, and an aooount of the development work 
carried out during the past eighteen months was 
presented m a paper entitled “A Velocity-Modula¬ 
tion Television System", read before the Wireless 
Section of the Institution of Electrical Engineers 
by Messrs. L. H Bedford and 0 S Puckle on 
February 7 

Consideration of the basic principles outlined above 
shows that it is impossible to realise a velocity- 
modulated pioture from a uniformly scannod objoct, 
the scanning at the transmitter must also be of the 
vanable-speed or velocity -modulated type, and must 
therefore be earned out by a cathode ray It follows 
that a eathode ray oscillograph must serve as the 
souroe of light at tho transmitting end, and, with 
oscillographs of the ordinary low-voltage type, the 
conditions of scanning-light eoonomy will rostnot the 
picture subject matter to cinematograph film material. 
This, however, is not considered to be a disadvantage 
of the method ; many of the television systems being 
developed at the present time make use of a film as 
on intermediary, and processes are being devised in 
which the interval between the photography of the 
subject and the projection of the pioture through the 
transmitter is reduoed to the bare minim upa 
The transmitting arrangements described by 


Messrs Bedford and Puckle comprise the projection 
of light from tho fluoroscont screen of tho oscillograph 
through the film picture on to a photoelectric cell. 
The output of the photo-cell amplifior operates, 
through a screen grid valve and a thyratron, an 
electrical time base circuit which supplies the poten¬ 
tial difference to one pair of tho deflocting plates of 
tho oscillograph The light from the cathode ray 
tubo is thus swept m a straight bne across the pioture 
with a velocity which vanos according to its trans¬ 
parency at different points. At the end of each 
scanning lino, tho discharge of the thyratron providos 
a ‘fly-back’ action to the spot sufficiently rapid to be 
invisible Simultaneously with this operation, a 
second valve and thyratron circuit provides a travers¬ 
ing time-base potential difference to the second pair 
of deflecting platos of tho oscillograph tubo By this 
moans tho scanning lino is traversed across the 
picture in successive stops 

From this description it will be realised that an 
image of tho picture being transmitted is built up 
on tho fluorescent screen of tho eathodo ray oscillo¬ 
graph, and this is found to be a useful feature of the 
system for monitoring purposes Furthermore, for 
tho reproduction of tho image on tho screen of 
another oscillograph tubo at a distant receiving 
station, it is merely necessary to transmit to the 
socond tube tho voltages being applied to tho two 
pairs of deflecting platos of tho first tubo If these 
voltages are sent through two separate channels, tho 
received pioture is automatically synchronised with 
that at the transmitting end 

The authors of the paper referred to above have 
modified this arrangement to some extent, however, 
to onablo all the intelligence to be sent along a single 
chonnol Using a picture frequency of 25 per second 
with a detail corresponding to 120 or 160 scanning 
lines, the transmitted signals require a frequency 
band of the order of 240 kilocycles per second , and 
special amplifiers have boon dovolopod to give uniform 
amplification over this range The size of the pioture 
received depends upon tho deflector voltages which 
may be applied to tho oscillograph electrodes, and 
it is anticipated that future design and manufacture 
will enable a suitable receiver tube with a fl-inch 
screen to be produoed Among the advantages of 
the method described above over that employing 
intensity -modulation are the increased picture bright¬ 
ness for a given reoeiving oscillograph and tho con¬ 
centration of detail in the light portions of the 
picture. 

Although Mosers Bedford and Puoklo’s experi¬ 
ments have so far been limited to transmission over 
wire lines, no particular difficulty is anticipated in 
applying the necessary signals to radio transmission, 
at least on the ultra-short wave-length of a few 
metres where such a large frequency band as 240 
kc /seo may be permitted. At the reading of tho paper, 
a cinematograph film was shown illustrating typical 
pictures reoeivod m a laboratory test of the whole 
system Among the features brought out in this 
demonstration was the foot that, when required to 
obtain a better contrast ratio in the received 
pioture, intensity modulation may be superimposed 
with advantage upon the velocity-modulation signals, 
and means of achieving this very satisfactory 
combination are being investigated 
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Astronomy and International Co-operation 


I N his presidential address to the Royal Astrono¬ 
mical Society at its annual meeting on February 
9, Prof. F. J M. Stratton sketched tho development 
of schemes of international co operation in astronomy 
during the last hundred years The first such scheme 
was that of the Berlin Academy for a chart and 
catalogue of stars down to the 10th magnitude, to be 
completed by a number of continental astronomers 
by 1888 ; it was actually not completed until 1868 
Along the same linos were the plan of the A 0 zone 
catalogues drawn up in 1800, and later still tho more 
ambitious photographio “Carte du Ciel" set on foot 
in Pans in 1887 and not yet completed Tho founding 
of tho “Centraistolle" for astronomical telegrams and 
the vanous activities of tho Astronomische Gesell- 
schafl kept tho Oermons for many years the chief 
organisers of joint astronomical schemes, but after 
the Permanent Commission of tho Carte du Ciel had 
been established with its occasional gatherings of 
astronomers at Pans, tho headquarters for inter¬ 
national astronomy of position shifted to Franco 
In Pans were held conferences on fundamental 
stars and on co-operation in tho work of preparing 
national ephomendcs, there too wore established tho 
Bureau de l’Heure and tho Bureau des Poids et 
Manures Tho United States became active in this 
sphere at tho Washington Conforenoe of October 
1884, when the meridian pausing through the centre 
of the transit instrument at tho Observatory of 
Greenwich was adopted as a single prime meridian 
for all nations. From the United Staten, too, came 
the impetus whioh founded tho International Solar 
Union i this body performed for solar and stellar 
physios the some function as that of the Permanent 
Commission of tho Carto du Ciel for tho older 
astronomy 


Tho Wat cut right across the older organisations, 
and in 1919 the International Astronomical Union was 
founded m an attempt to start once again the sadly 
cnppled forces of oo-operation. The new body set 
up more than thirty committees to deal not only 
with the work inherited from the earlier organisations 
but also with many branohes of astronomy, such as 
double stars, whioh had remained unprovided for 
owing to the casual way m which the earlier sohemes 
had come into being. Over the whole field of astrono¬ 
mical research the Union, without in any way inter¬ 
fering with individual liberty, has endeavoured to 
provide a common meeting ground for the discussion 
of problems and the preparation of schemes of mutual 
co operation Valuablo reports from the vanous 
committees have boon published, notably on standard 
wave-lengths, stellar photometry and stellar classi¬ 
fication j these have been published in the volumes of 
transactions frooly distributed to observatory libranos 
Grants in aid have been made by the Union for the 
publication of tables and observations, for printing 
volumes of the "Carto du Ciel’’, for tho Bureau do 
l'Heure at Pans and tho Buroau of the Vanation of 
Latitude at Mizusawa, for computations in connexion 
with the recent opposition of Eros (The Astronomer 
Royal gave an account of the progress of this work 
at tho same meeting of the Royal Aatronomioal 
Society—a valuablo illustration of tho work of the 
Union.) In all, grants of more than £14,000 have boon 
made by tho Union to it* committees The present 
financial world crisis has not left tho Union unsoathed, 
but it is continuing "alive and responsive to new needs 
and changing oonditions, a powerful support of 
astronomy in all its branches and a centre of co-opera¬ 
tive good will among the astronomers of tho whole 


History and Management of the Hope Farm, Jamaica 


T O the British Empire, tho problom of milk 
production in tho tropics w of paramount 
importance It is a problom which at the present 
moment faoes both the administrators and their 
agricultural advisors in each one of the British 
tropical dependencies and in India The “History 
of the Hope Farm and Part 1 of tho Jamaica Herd 
Book of Pure Bred Cattle" by H H Cousins, is an 
outstanding contribution to this subject (Pp vi + 
808 + 69 + 64 plates Kingston, Jamaica. Govern¬ 
ment Printing Office, 1933). This Jamaican estate, 
becoming derelict, passed in 1909 into the hands of 
the Government and represents a somewhat unusual 
incident in Government operations by which an 
officer was oalled upon to justify, as a commercial 
concern, tho acquisition of land as public property, 
praclioally without capital and dopendent upon the 
earning* of tho enterprise for its development. The 
assets of the Farm now show a gain of nearly £10,000, 
or an annual increase averaging £761 from 1910 until 
1931. 

What will mostly appeal to bvostock men in the 
tropics is tho detail which has been put forward 
oonoermng the productivity of oows of many pure 
breeds and of their crosses Many of the imported 
oows were of British breeds and came from Great 
Britain or North America. From India came 


the Nellore, Sahiwal and other Zebu oattle. The 
lifetime history of each cow is clearly sot out Several 
experiments in inbreeding were attempted, but tho 
only one which appears to have had any measure of 
suooeas involves the mixture of the Zebu with the 
Jersey Tho oxoollent photographs, studied in con¬ 
junction with the records of the animals concomod, 
provide useful information 

An interesting point in the organisation of this 
farm, and one which may be commended to the 
attention of Colonial administrators, relates to its 
finances It was reoognised from the start that this 
enterprise should be operated on a separate aooount 
at the Treasury. The approval of the Secretary of 
State was obtained for this departure from the usual 
system of departmental finances, whereby expendi¬ 
ture was ‘debited’ and the revenue 'credited’ to the 
general account without any direct oonnexion 
between the two. The method adopted for Hope 
Farm allows that freedom of decision whioh is 
essential for tho proper oonduot of a farm 
More important still is that where genetic experi¬ 
ments with oattle are oonoemed, the financial estab¬ 
lishment of a farm should be along these lines, in 
order that there may fat continuity in method over 
that period of years wfafch is demanded by the nature 
of the investigation Too often has a change m the 
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policy of the Government resulted in the ‘axing’ oflj 
an inquiry of this nature. Twenty-five yean is not 1 
too long for euoh an experiment, upon which it may K 
be a waste of time and money to embark unless I 
there is some guarantee that the work will be earned 1 
forward Mr. Cousins has achieved this and it is 
greatly to his credit and to his foresight at the time 
the Farm was established After serving the Colony 
for a quarter of a century, ho is now retiring from tho 
post of Director of Agriculture. This report represents 
an important section of his work and he must indeed 
bo a proud man who can leave such a memorial of 
service behind him. 


University and Educational Intelligence 

Caxbbidob —Dr P E Vernon, of St John's 
College, has been appointed to the Pinsent-Darwin 
studentship for throo years 

J A Steers, of St Catharine's College, has been 
appointed to represent tho University at the Inter¬ 
national Congress of Geography to be held in Warsaw 
in Angus t-September of tho present year. 

At Pembroke College, J W F Kowe, University 
lecturer in eoonomics, has boon elected to a fellowship 

Sheffield.— Mr Arthur Pool has boon appointed 
lecturer in mental diseases 

The Council has reoeivod a gift from Dr Foggo of 
old medical books, anatomical plates, surgical instru¬ 
ments, etc , belonging to the late Dr. Booth, of 
Dronfield. 

Da H. K C Wilson, lecturer in physiology in 
the University of Glasgow, has, with thB approval 
of the Government of India, been appointed professor 
of biochemistry and nutrition at the All India 
Institute of Hygiene and Public Health, Calcutta 

Appraisement of fitness for admission to secondary 
schools is a task which each year taxes the ingenuity 
of local education authorities The technique evolvod 
in grappling with its difficulties in the West Riding 
of Yorkshire is set forth in some detail in a report 
by the Education Offloer, on the examination for 
county minor scholarships of some fourteen thousand 
children of ages 10-12 years, of whom about one 
seventh were successful. To the written examination 
in English and arithmetic there was added this year 
a group intelligence test taken by all candidates in 
place of an oral test This was favourably reported 
on by Prof G. H. Thomson and was found helpful 
■n dealing with 'border line’ oases. The chiof 
examiner's report includes a careful estimate of 
the evidence afforded by the answer papers in arith¬ 
metic of divergence in mental oapaoity between boys 
and girls and an expression of a fear “that too often 
the girls' natural clinging to painstaking methods is 
reinforced by their training, instead of being to some 
extent supplanted by the development of that 
initiative so neoessary—even for women—m every 
walk of life”. The report on tho examination in 
English quotes a number of surprising and psycho¬ 
logically interesting 'howlers’. The following essay 
on “The Importance of Little Things" affords (with 
many others) evidence, the examiner believes, of 
ill-asnmilated health talks: “An atom is a small • 
animal. It has no legs or arms but has a mouth 
and means of indigestion. Without these we cannot 
live : scientists have proved it”. 


Science News a Century Ago 

Baldwin's Locomotive E, L. Miller 

On February 18, 1834, Matthias W. Baldwin, 
the founder of the Baldwin Looomotive Works, 
Philadelphia, oompleted his socond locomotive, the 
E L MiUer His first looomotive, Old Ironsides, 
completed in November 1832 for the Philadelphia, 
Germantown, and Norristown Railroad, was a four- 
wheeled engine modelled on the plan of Stephenson’s 
engines The E L, Miller, built for the Charleston 
and Hamburg Railroad Co , however, was a six- 
wheeled engine with two driving whcols 4J ft. in dia- 
motor and four smaller wheels attached to a swivelling 
or ‘bogie’ truck similar to that first introduced into 
the locomotive Experiment in 1832 by John B 
Jervis. The E, L MiUer hod two cylinders of 10 in 
diameter, 16 in, stroke, and it weighed about 
tons Baldwin, who was bom m Elizabeth, New 
Jersoy, on December 10, 1706, began life os a jeweller 
and silversmith In 1826 with David Mason he set 
up os a machinist and soon began the construction 
of small stationary steam engines With the advent 
of the steam railway in England, Franklin Peale, 
the proprietor of the Philadelphia Museum, oommis 
sioned Baldwin to make a miniature locomotive 
With imperfect sketches of the engines whioh had 
tnkon part in the famous Rainhill trials of 1829, 
Baldwin made a small engine which drew two oars 
around a track in tho Museum, and it was the success 
of this model which led to his receiving tho order for 
tho Old Ironsides. Baldwin died in 1866, by which 
tune ho had built more than 1,000 looomotives 

Prediction of the Tides 

In 1833 our knowledge of the tidos was very im¬ 
perfect. Bomouilli and Laplace had attempted to 
formulate rules for prediction on theoretical grounds 
but without much practical success, and although 
several tide-tablos were published annually, they 
differed considerably from ono anothor Sir John 
William Lubbock had for nineteen years been 
collecting tide observations for the Port of London, 
and on February 20, 1834, in a paper “On the Tides” 
read before the Royal Socioty, he included tables 
for the prodiction of the tides at London, far more 
accurate than any previously available Ho also 
described numerous observations on the influence 
of the wind, whioh is of considerable importanoe in 
limiting tho aocuracy with which tides can bo pre¬ 
dicted The analysis of Lubbock's great mass of 
data was mainly due to the Rev William Whewoll, 
who introduoed new mathematical mothodfl into the 
problem. His results were published m a paper read 
before the Royal Society on January 9, 1834 “On 
the empirical Laws of the Tides in the Port of London, 
with some Reflections on the Theory”. 

Anniversary Meeting of the Geological Society 

The anniversary meeting was held on February 21 
at the Society’s apartments in Somerset House; 
Mr. Greenough was oontinued president, and R. I. 
Murchison and H. Warburton were elected to succeed 
Dr. Fitton and Prof. Sedgwiok, the retiring vioe-presi- 
dents. It was announoed that tho proceeds of the 
Wollaston donation fund had been awarded to M 
Agassis in testimony of the high opinion entertained of 
his work on fossil fishes, and to encourage him in the 
prosecution of his important undertaking. The 
Society dined at the Crown and Anchor Tavern, 



NATURE 


and afterwards adjourned to their own apartments 
to hear the remainder of the president's anniversary 
address 

Ashmolean Society, Oxford 

At a meeting of this Society held on February 21, 
1834, P Duncan, of New College, exhibited part of 
the contents of a mummy of a crocodile, recently 
presented to the museum by Mr Munro , and gave 
somo account of orocodilea from Cuvier and other 
writers. Dr. Daubeny exhibited Darnell's pyro¬ 
meter, and made some observations on the influence 
of light on animal life ; and concluded by proposing 
the following query “Is it reasonable to suppose 
(with Dr Edwards) that tho singular animal called 
the Protein Angutnus, which occurs in the dark 
caverns of Camiola, is a reptile whose form has never 
been dovolopod, bearing the same relation to somo 
unknown species which the tadpole does to tho 
frog ?" 

Agricultural and Horticultural Museums and Gardens 

Agricultural Museum, Edinburgh Prof Law, tho 
scientific teacher of agriculture in tho University of 
Edinburgh, has long been engaged m forming, at his 
own private expense, an agricultural museum ; and 
we am most happy to learn, from the Scotch news¬ 
papers, that government has lent pecuniary aid to 
so uaoful an undertaking. Whether any exhibition 
of the kind instituted at Stirling, and followed by 
Mr Lawson of Edinburgh, and Dickson of Perth, is 
to be combined with this museum, wo have not 
learned , but we are most happy to see the govern¬ 
ment of the country taking an interest in such 
national objects Wo hope tho time ih not far distant 
when a sum will be advanced to complete the Thames 
tunnel, and another to establish tho Horticultural 
Society's garden at Chiswick on a permanent footing 
If this is not done by government, we hope that, 
when tho metropolis and its environs are put under 
one system of self-government, they will have a 
metropolitan garden, either at Churwick, or else¬ 
where, worthy of the first city in the world, and open 
to all its citizens (J C Loudon, m tho Gardener's 
Magazine of February 1834 ) 

Brunei’s Thames Tunnel 

In February 1834, a collection of models of build¬ 
ings and public works was on view in King William 
Street, West Strand, London, the most important 
exhibit being a model of the Thames Tunnel from 
Rotherhithe to Wapping. The model, which was on 
a seale of | in to a foot, was described by the Times 
as doing neat credit to the ability, ingenuity and 
taste of tho artist and os an exceedingly accurate 
representation in miniature of what the tunnel would 
bo when completed Begun in 1828, the tunnel, 
for which the elder Brunei was the engineer, had 
attracted a great deal of attention and on one 
occasion the Duke of Wellington said : “Of my own 
knowledge I can speak of the interest excited in 
foreign nations for tho welfare and success of this 
undertaking, they look upon it as the greatest 
work of art ever contemplated". As in the ease 
of Trevithick’s tunnel of 1808, immense difficulties 
were enoo unto red during its construction. In May 
1827, when a distanoe of 844 ft. had been excavated, 
there was an irruption from the river This was 
overcome, but in January 1828 a more serious irruption 
occurred, which nearly cost the younger Brunei his 
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life, and as funds were then exhausted, work oeas e d 
for the time. Various efforts were made to obtain 
funds from the Government for the completion of 
the work and the negotiations which finally proved 
successful were in progress when the model of 1834 
was on exhibition to the public. The tunnel, which 
was 1,300 ft. long, 20 ft high and 38 ft. wide, was 
closed to the publio m 1866, when it was purchased 
by the East London Railway Company 


Societies and Academies 

London 

Royal Society, February 8 G. Salt Experi¬ 
mental studies in insect parasitism. (1) Introduction 
and technique. (2) Supeiparasitwm. Statistical 
analysis of field data relating to natural parasitism 
by CoUyrta oalcttmtor, Ibalia leucospoides and Lim- 
nrnum valtdum shows that tho parasites were not 
distributed at random among their hosts. A female 
of Trwhogramma evanescent placed on a group of 
hosts can be observed to avoid ovipositing m hosts 
already attacked Females of Tnchogramma are 
able, at least for a time, to retain thoir eggs rather 
than deposit them in parasitised hosts This restraint 
leads to the deposition of fewer eggs than the para¬ 
sites are actually capable of laying Females of 
Tnchogramma are able to distinguish between large 
and small hosts and, when the number of hosts is 
limited, lay two, throe or even four eggs in some of 
the larger ones The hypothesis that the progeny 
of paraaitoids are distributed at random, without 
reference to the previous parasitisation of tho host, 
is untenable for the species considered Miss D E 
Sladdkn Transference of induced food habit 
from parent to offspring (I) Previous experiments 
with the stick-insect (Caraustus morousu) in 1912-15 
tended to indicate tho inlientonoe of an induced 
food-habit With the object of testing this possibility 
a series of experiments was devised. In the first 
generation few insects took ivy at all readily, only 
10 per cent at the first presentation, 32 per cent at 
the second, 21 per cent at tho third, 12 per oent at 
tho fourth and so on for as many as ten presentations 
bofore the whole 128 insects being tested were 
induced to aooept ivy. These insects were then 
grouped acoordmg to the presentation at which ivy 
was taken and reared to maturity on that food-plant. 
In the next generation 78 per cent took ivy at the 
first presentation. Other insects of the second genera¬ 
tion were tested for preference. An insect on hatch¬ 
ing was given both privet and ivy, being required 
to show its preference at three successive feeds 
Some insects took only privet, others only ivy and 
yet others showed no preference These were re¬ 
garded as neutral Offspring of pnvet-fed parents, 
44 per cent privet, 35 per oent neutral, 21 per oent 
ivy. Offspring of ivy-fed parents, 28 per oent pnvet, 
37 per oent neutral, 35 per cent ivy. Miss P. A 
Cl*pham : Experimental studies on the trans¬ 
mission of gapeworm (Syngamue trachea) by earth¬ 
worms Enema fatxda, an earthworm commonly 
found m contaminated soil, is an important inter¬ 
mediate host of Syngamus trachea, the common gape- 
worm of birds. Lumbncsu temstns, another earth¬ 
worm, may also act as intermediate host, but u 
much less efficient. The third stage larva of 8. trachea, 
which hatches from the egg, is ingested by the 
earthworm; It migrates to the muscles of the 
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body wall, where a thin hyaline cyst is developed 
around it. It remains dormant m this position, 
undergoing no further morphological development, 
until the oarthworm is taken in by a chicken or other 
suitable host The Syngamua larva then hatches, 
finds it ways to the lungs and trachea, where it 
settles down and grows to an adult gapeworm 
Syngamua morulas, the gapeworm of blackbirds, has 
been transmitted to chickens by means of infected 
Kxaenia fee tula. 

Paris 

Academy of Sciences, January 3 (C* R , 198, 1-128) 
K Lkclainche • Notice on Charles Poroher J 
Costantin Cultural experiments on the potato 
in the Pyrenees As in previous experiments m tho 
Alps, the yield increases with altitude At a height 
of 1,400 metres the number of tubers on each plant 
is higher A higher altitude diminishes the tendency 
to disease. P Via la and P Maksais . Court-Noui, 
a parasitic disease of tho vine J Cabannks and 
J dk Riols * The Raman spectrum of water 
Diagrams of the Raman spectra of water in the 
gasoous, liquid and solid states are given, together 
with the spectra of some salt solutions E. J. 
Gumbel - The mathematical expectation of the mth 
vulue P Vincensini Tho successive transforma¬ 
tions of Rihauoour Families of concurrent cyclic 
systems Bertrand Gammer The theorems of 
Meusmor and Moutard algebraical surfaces oseu 
luting at a surface GEORUES Giraud ■ Certain 
mixed problems relating to linoar equations of tho 
elliptic type F. Lbja A limit function connected 
with Lagrange polynomials and with closed ensembles 
Arnaud Dknjoy A function of Minkowski A. 
Kostitzin Hereditary elastic phenomena and tho 
principle of the closed cycle Max Srrruys : The 
rAlo of peroxides m tho knocking of petrol motors 
Correction to an earlier communication, of December 
18, 1033 P Dumanois Concerning combustion m 
motors Discussion of tho possible effects produced 
by the formation of peroxides In petrol motors. A. 
IItAvA A low velocity vane for windmills Paul 
Bourgeois and J F Cox ■ The distribution of the 
inclinations and eccentricities of the orbits of the minor 
planets. Al. Proca • The quantio mechanics of 
protons Pierre Vjcrnotte The measurement of the 
thermal conductivity and specific heat of insulators. V 
Pose jpal. The materialisation of the other. A. Cotton. 
Remarks on the preceding paper. Maurice Robert 
and RrnA Ozoux • A new amplifying voltmeter 
J Cayrel Remarks on the note by Anastasiadte 
on the mechanism of rectification in magnesium- 
topper sulphide rectifiers. The author holds, contrary 
to the view of Anastasiadds, that the sulphide (CuS) 
plays tho principal part in the rectification and that 
tho effect of the ouproua sulphide is seoondary 
Paul Janet : Remarks on the preceding commumca¬ 
tion It is pointed out that Ariastasiodia and Cayrel 
are practically m agreement so far as thoir experi¬ 
mental results are ooncemed, but differ m their 
hypotheses regarding the respective actions of 
cuprous and cupric sulphide m the rectifying effect 
Further work on the question is necessary Jean 
Lbcomte . The infra-red absorption spectra of the 
monohalogen derivatives of the saturated fatty 
hydrocarbons. There is, on tho whole, good agree¬ 
ment between tho positions of the maxima measured 
and those predicted from the Raman effect. D. 
SAtArian • A method of producing the spectrum of 
atomio nitrogen (Ni) The are is formod between 


two tungsten wires in an atmosphere of nitrogen 
The lines due to neutral atomic nitrogen are given 
and compared with the wave-lengths given by 
Duffondack and Wolfe. A. Gbumbaoh and Mllb M 
Kibailuer : The photoluminenconoo of potash and 
soda Tho fluorescence of these alkalis is due to the 
presence of traces of an organic compound, probably 
a formate • it is not due to the water present RknA 
Lucas, Marcel Scnwon and Antoine Goldet 
The thormal variation of tho magnetic double 
refraction and dispersion of ethyl phenylsucoinatc 
The results, given in both tabular and graphical 
forms, can be interpreted by tho hypothesis of 
molecular polymorphism P. Jaoqukt Tho struc¬ 
ture of the electrolytic deposits of cupper obtained 
in the presence of certain colloids The deposited 
copper was examined by motallographio methods. 
Colloids differ in their effects; gelatine and 
serum albumen are very active, gum arable and 
tragaconth are lees active, doxtnn and glyoocoll are 
almost inactive Mllb Y. Cauchois Focolisation 
of X-rays by plane crystalline shoots Hokia 
Hulubei Methods of focusing [of X-rayB] in tho 
analysis of crystalline powders F Joliot • The 
dematenalisation of pairs of electrons Pauiskli.e 
and Dblsal Tho polarimetno study of tho fem- 
tartano complexes J Cournot, M Chaikwain and 
H Fournier . The behaviour of some light alloys 
towards marine corrosion The degree of resistance 
to corrosion varies considerably with what would at 
first sight appmr to be very slight changes of chemical 
composition, the presence of an additional 0 3 per 
cent of manganese reducing the loss of weight by 
corrosion to one half LOUIS MAdahd and Mllb 
ThArAsk Pbtitpas Observation of the Raman OH 
band of nitric acid Mllb B GrAdy The spectra 
of some aoetylomc alcohols AndrA ChrAtibn and 
Raymond Rohmer Tho hydrates of nickel sulphnte 
(To be continued ) 

Vienna 

Academy of Sciences, Nov 2 Emil Dittlbr and 
J. Schadlkk The meteorite of Prambachkirchen 
(Upper Austria), This meteorite, which fell on 
November 6, 1932, weighed 2,120 gm and had a 
density of 3 583 at 4° C It was composed largely 
of iron, silica and magnesia, and mmeralogioally 
consisted of 5 77 vol por cent of troilite, 4 27 of 
mckcl-iron, 0 18 of ilraemte, 0 97 of morrihto, 18 92 
of oligoclaso and oligoelase-masktelymte, 44 of olivine 
with about 25 per cent of fayalite, and 27 86 of 
bronzito with 24 per cent of hypomtheno. Alex¬ 
ander Kohler and Hans Leitmeier : Results of 
investigations on natural thermolunnneeoenoe in 
minerals and rocks Of about a thousand specimens 
examined, 19 mineral species almost always showed 
characteristic thormolummesoence In some cases, 
but not all, the thormolumineseenoe was accom¬ 
panied by radioaotivity Georg Stktter and Josef 
Schintlmeister ; Method for investigating oorpusou- 
lar rays with a double chamber and a double-tube 
eleotrometer. Georg Roller, Karl POfl and Erich 
Khakaueb : Ram alio acid This acid, which is 
shown to be identical with protocetrano acid, yields 
oetrario acid on alooholysis. Hermann Trbtsch 
Results of cleavage measurements on anhydrite, 
• Theodor Pintnbb • The exorotion system of oest- 
odes. Franz Gribngl, Fritz and Karl Steyskal : 
Conductivity and solubility relationships m the two 
ternary systems Na— K-NH, and Na—Li — NH, 
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between — 40° and — 70° The conductivity of 
K—Na and Li—Na alloys in dilute solution in 
ammonia is virtually additive, and gives no indication 
of the formation of oompounds. In the first case, 
the solubility curve is composed of three branches, 
corresponding respectively with the solubilities of 
sodium, the compound Na,K, and potassium, but in 
the seoond, transition from the solubility of lithium 
to that of sodium is scarcely discernible. 


Nov. 9 Julius Zrllnbb. (1)Chemistry of liohens 
(3) • Parmelta ( Hypogymnxa) A practical method for 
Beparatingliohenacidslsgivon Substanoesnothitherto 
observed includo orgosterol, a hydrocarbon, solid and 
liquid fatty acids, amorphous lichen acids, two new 
indifforont lichen oompounds (hypogymnoles), amor¬ 
phous polysaccharides, erythntol and lichenm (2) 
With Jara Bisko . Contribution to comparative 

r it chemistry (26) • Chemistry of barks The bark 
Ztzyph.ua contains ceryl alcohol, fatty acids, 
amorphous resin acids, a compound of the platanolio 
acid type, phlobaphena, tannins and invert sugar. 
The following new compounds have been found in 
the bark of Fraxtnvs • ooryl aloohol, a sterol, fatty 
acids, tannins and invert sugars , roal bark sub 
itances wore lacking. Ludwig Lakmermayr 
Floral results of an inspection of the magnesite 
strata of Dienten (Salzburg) Of interest is the 
occurrence of Calluna vulgarxa and Erica cornea, the 
former predominating where humus is plentiful and 
the latter where it is scarce Rudolf Wauneb ■ 
Methodica of prefloration investigation 


Nov 16 Arthur Haas Energy-balance of tho 
radiation in the universe The displacement of the 
rod in the spectra of the extra-galactic cloud indicates 
that all light quanta undergo regular diminution of 
their frequency and energy. It seems possible that 
such diminution in enorgy is counterbalanced 
by tho continual new radiation of the cloud 
Josrf Hofmann Varying P-y-colorationa of the 
Na,0.28iO, glass, and the causes of the pure violet 
colours in manganese-free glasses Hans Mote and 
Franz Patat Ortho Mid para states of hydrogen 
of mass 2 , the temperature course of the heat of 
rotation of Hi E Chwalla Tho general stability 
problem of thin plates strengthened by edge-angles 
Karl Fritzbch . Observations on fiower-visiting 
insects in Rtyna, 1914 


Forthcoming Events 

[Meeting* marked with on aetenek are open to the public ] 
Monday, February 19 

University College, London, at B 30 —Mr K de B 
Codnngton "India, the Village sa a Social Unit” * 

Royal Geographical Society, at 8 30 —A. R Glen 
“The Oxford University Expedition to Spitsbergen" 

Tuesday, February 20 

Kino’s College, London, at S 30 —Dr H. J Gough 
"Fatigue of Metals—A Survey of the Present Stato 
of Knowledge” (succeeding lectures on February 27 
and March 6) * 

Boucbbce College, at 6—Prof P M 8 Blackett 
“Coamio Radiation” (succeeding lectures on February 
27 and March 6) • 


Thursday, February 22 

Chemical Society, at 8 —(in the Lecture Theatre of the 
Royal Institution, Albemario Street, W 1)—Prof. Hans 
Fischer "Chlorophyll" (Fourth Pedler Lecture) * 

Friday, February 23 

Institution or Professional Civil Servants, at 5.S0 — 
(at the Royal Society of Arts, John Street, Adelphi, 
W C 2) —Capt F G Ramsay “The Laying and 
Maintaining of Submarine Cables" * 


Association or Technical Institutions, February 
23-24 Annual meeting at the Draper’s Hall, London, 
EC2 

February 23, at 10 46 —W. Spena Presidential 
Address 
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Union of Pure a 


Applied Physics, Chicago. June 24, 1033 Pp 
Vashlngton, 6 O National Academy of Selenoet ) 
agriculture Straits Settlements and Federated 


Statistics, 1032. By D H Oriel ’ Pp iv+64~&!l*MnU"'a 
Series, No 18 List of Experiment* at present la Progress i 

Government Experimental Plantation, Berdans Pp ill+20 60 __ 

(Kuala Lumpur) 

Report on the Administration of the Meteorological Department of 
tire Government of India In 1032-33 Pp 30 (Delhi Manager of 
--, ll 3d 


Physical Tables Eighth revised edit 
Fowle (Publication 8171) Pp I 


Prepared by Frederick H 
IBi (Washington, D C 

"beremment'of"Agriculture Tanganyika Territory Pamphlet No 
10 The Red Locust By W V Harris Pp 10+1 plate (Dar ee 
Salaam Government Printer) 60 oenta 
Association of Mine Managers of the Transvaal (Incorporated) 
" - • Level tuning on tin Wltaraternand Gold Mima, 

— ... 1M + j 6 plates 
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Ird Remains (Tom Idaho By Alexander Wetmore (Publication 
128) Pp 11+12 (Washington, DC Smithsonian Institution ) 
Memoirs of the Peabody Museum of Natural History Vol 3, Part 
A Revision of the CoratapsU or Homed Dinosaurs By Prof 
lohard Swann Lull Pp xil+176+17 plates (New Haven, Conn ) 


---„Ji edition Pp 118 (Loudon. 

W Watson and ar * ne. Ltd ) 

Insulin—Boots Pp 48 (Nottingham Boots Pure Drug Co, Ltd) 
Rapid Testing by Fluoresoenoe. Pp. 18 (Slough. The British 
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Vacuum Thermocouples (Vao 84) Pp I Electrometer Triode 
(Trio 83 ) Pp 2 Pointer Galvanometer (Na 84) Pp 2 (Drift 
P J Kipp en Zonen ) 
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Intellectual Freedom 

A S years count, little more than a generation 
has passed since Huxley died Prof A V 
Hill’s Huxley Memorial lecturo on “The Inter¬ 
national Status and Obligations of Science” (see 
Nature, Doc 23, pp 062-954), while stressing the 
world’s debt to Huxley for his vindication of 
intellectual freedom, reminded us, if any reminder 
wore needed, that since tho War, m far less than 
a generation, indeed in a period of a little more 
than the last ten years, we have seen the making 
of a new world, the world of the dictator, in whioh 
tho spirit is as alien to that of Huxley's day as 
was the spirit of the Middle Ages 

In retrospect it is easily possible to attach too 
great significance to the opposition encountered 
by tho scientific ideas propounded by Huxley and 
the school of thought of which he stands as the 
representative Tho nineteenth century was an 
ago of great expansions By an almost daily 
experience its horizons were enlarged The ex- 
tension of commerce and industry made possible 
by tho growth of population and new markets 
opened up by travel, exploration and settlement, 
the increase of political power among the people, 
and tho spread of education confirmed society in a 
dynamic attitude towards tho problems of life 
To this attitude the concepts of an evolutionary 
philosophy and the scientific ideas of Darwin and 
Huxley were more nearly akin than the static 
appeal to authority of those by whom they wore 
opposed It was an age which believed in the 
possibility of progress, m the possibility of a 
continuous anil progressive amelioration in the 
conditions of life and abovo all in tho potentialities 
of man himself Backward, barbarous and un¬ 
civilised peoples, all, it was thought, might be 
raised to the status of the most advanced in course 
of time, given education and training 
To a generation which camo to maturity in the 
latter half of the nineteenth century, freedom of 
thought was the natural oorollary of the com¬ 
plete emancipation of the individual, whioh had 
been the prevailing tendency of preceding years, 
and was, it was then thought, the goal of future 
progress. The removal of disabilities due to birth, 
status or religion by movements, such as, for 
example, Catholic emancipation and the throwing 
open of the universities, particularly the admission 
•of non-conformists, seemed to be the counterpart 
of the abrogation of authonty and the freeing of 
inquiry m tho sphere of tho intellect, which had 
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been initiated by Bacon, himself a product of the 
■pint of the Reformation, in the application of 
scientific method and experimental investigation 
to the problems of natural science, and of whioh 
the final stage, apparently, lay open with the 
acceptance of evolutionary doctrines and the 
annihilation of the conoept of fixed species as 
god-creatod entities As in the political world 
the efforts of conservatism were directed towards 
tempering progressive measures by a compromise 
with established institutions whioh would not bar 
forward movement, so m matters intellectual, 
when once the complete verbal inspiration of the 
Biblo was recognised to be no longer tenable, the 
efforts of tho keenest minds among tho orthodox 
e directed towards the reconciliation of science 
and religion, rather than to an endeavour to mark 
off a forbidden territory by chains of authority, 
which, it was seen, advanced thought would either 
pass by or overleap 

This was a world of which Huxley was both a 
product and a formative influence He taught 
a pubho which was npe to give hearing to his 
doctrine It is unnecessary to labour the point 
by further analysis of the complex interweave 
of social and intellectual movement of that day 
There are, however, two tendencies, or factors, to 
which reforenoe may be made for their bearing 
on present problems These are the international 
status of science and the relation of science to 
politics, and questions of policy in connexion with 
social problems 

On the general question of the international 
standing of science little need be added to the 
references to tho position in tho past which wero 
made by Prof Hill in his address Science und 
learning and, m a lesser degree, art, as ho showed, 
in tho past have transcended national boundaries 
and havo been accorded international status. On 
the other hand, m recent tunes, the free inter¬ 
change of ideas which is the end and justification 
of the claim of science to be regarded as free of 
all frontiers, has been, in Great Britain at least, 

e form of expression of the belief m the ultimate 
unity and solidarity of mankind as a whole, which 
underlies the intellectual internationalism of the 
medieval church, and m the Protestant world of 
later times has inspired humanitarian movements 
such as the emancipation of tho slaves and inter¬ 
vention on behalf of oppressed peoples on various 
occasions 

The question of tho relation of science to politics 
and Hocio-political problems opens up a field 


which offers opportunity for wide divergence of 
opinion, as is shown in the correspondence between 
Prof Hill and Prof. J B. S. Haldane whioh has 
appeared in our col umns (see Natubi, Jan 13, 
pp 65-66) Prof Hi1Tb contention that science 
holds a privileged position in consequence, and 
on the condition of, its detaohed attitude towards 
matters which are the subject of political or social 
controversy and partisanship ib unquestionably 
sound in so far as it affeots the objects and con¬ 
ditions of pure scientific research The object 
of tho research worker is the attainment of truth, 
of tho teacher of science the inculcation of the 
methods of attaining that objeot and the demon¬ 
stration of tho progress which has been made 
towards it In neither caso must there be bias dui 
to extraneous influence or any attempt to Bway 
the judgment of those under instruction, whether 
it bo a class or the wider audience of the general 
pubbo, a body of opinion of increasing importance 
m these days of broadcasting 

On the other hand, the Boientifio worker is a 
citizen, and as such it is his civic duty to bring 
his special knowledge to bear on the problems 
which present themselves to him as a member 
of tho State Further, as a specialist he may be 
called in to minister to the ills of the body pohtio 
He alone has the specialised knowledge which can 
apply the results of research earned out in an 
acadcmio atmosphere of detachment to the 
practical problems of life Moreover, as the State 
in the performance of its function of ensunng for 
its members tho best possible conditions of life, 
work and ovon of amusement, substitutes for 
regulations framed by rule of thumb, legislation 
which n in accord with the most recent dicta of 
science, tho aid of tho man of science is invoked 
with greater frequency and over a wider field Ho 
may even be asked to frame a policy, or he may 
fool callod upon of his own initiative to point out 
tho way of future progress He becomes a propa- 
| gandist in the better sense. In the earlier days of 
tho Rothamsted Experimental Station, for ex¬ 
ample, it would on occasion have been difficult 
j to draw the line between agricultural instruction 
I and propaganda 

To a great extent the appbcation of soientifio 
methods and scientific ideas to the problems of 
government and administration has been an out- 
oome of the theory of State intervention, of which 
the wide extension is the outstanding contribution 
of the nineteenth century to political thought and 
practioe It is true that on occasion soienoe has 
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found government departments somewhat difficult 
to persuade that the oourse of action dictated by 
scientific considerations was expedient or advisable. 
Yet on the whole, the fact that State regulation 
is a necessity which impinges on every side of the 
hfo of the community and affects it in multitudinous 
detail, in the long run has ensured that these 
regulations should be framed in the light of the 
results of scientific research Whatever may bo 
the dofeots of bureaucratic government, it does 
afford greater opportunity for the rational applica¬ 
tion of scientific method to domestic problems, 
unattainable in a pure democracy, failing the 
Utopian condition of a scientifically educated 
public and an executive fully and continuously 
abreast of the development of science and its 
practical applications. 

The War marked the close of an epoch—a 
period, in whioh, it has been attempted to show, 
the political atmosphere fostered freedom of 
scientific inquiry, the free interchange of scientific 
ideas and personnel on an international basis, and 
an increasing application of scientific methods and 
results to conditions in every department of the 
citizen’s daily life. 

From the welter whioh followed on the con¬ 
clusion of peaoe, we are only now beginning to 
emerge, and that only in so far as the conditions 
on which recovery will be attempted are becoming 
defined Impressed by the results achieved by 
national discipline during the War, perhaps 
remembering how, at first under Bismarck’s 
guidance and then under the Kaiser, the German 
States were welded into the most powerful national 
organisation of modem tunes, the foremost peoples 
of the world are placing themselves under the 
oontrol of the organised State, consolidated on a 
national basis, of whioh the pohtioal and ooonomio 
segregation is emphasised at every turn, but more 
particularly by tariffs, exchanges and trade 
balances, States in whioh an all-powerful emotional 
appeal is afforded by devotion to a political theory 
as m Russia, the call of race or nationality, as in 
Germany, or of loyalty to a leader who exerciser 
a dictatorial power as in Italy or the United 
States of Amerioa. 

With the merits and dements of a political 
system, strictly as suoh, we have no concern in 
these columns, exoept in so far as it may become 
the subject of scientific sociological investigation. 
But it is of vital interest to scienoe that what may 
be the relation of pohtioal theory and practioe 
under the organised State, founded on a nationalist 


basis, to scientific inquiry should be dearly 
apprehended. The atmosphere of political freedom 
of Huxley’s day, m whioh scientific inquiry grew 
to its full stature, has vanished. Is scienoe to 
go back under a system of State oontrol to 
swaddling clothes ? 

To the social reformer and the Bdcntifio worker 
who hates the waste of life, time and energy under 
rule of thumb and tradition, the organised State 
under dictatorial power, whether wielded by a 
cabinet or an individual, presents many attractions. 
It abrogates government by tha Press, and the 
otherwise umnstructod vote of tho mass. In it 
the man of science rightly sees no more than an 
extension of the bureauor&tio regime of State 
oontrol which m the past has been instrumental in 
applying the progressive concepts ofsoience to social 
amelioration No doubt future generations will 
rise up to call General Gdring blessed, because he 
has decreed a reserve for the preservation of the 
wild animals of northern Europe, yet had his verdict 
gone the other way, who could now prevail ? And 
those who applaud the work of archseologioal 
exploration and restoration which the Duoe has 
promoted to the glory of the Italian nation may be 
pardoned if they feel some qualms lest the olaima 
of some period or subject less oomplimentary to 
the Italian genius be overlooked. Who or what is 
to ensure that the organised State in the exercise 
of its power of control shall not dictate to soienoe 
what subjects may or may not be matter for 
inquiry, and the direction that inquiry shall take ? 
The Dayton trial has not yet sunk into oblivion, 
and to-day in Germany the whole State organisa¬ 
tion and the fabno of society rest on a pseudo - 
scientific theory of Aryan supremacy, onoe formu¬ 
lated for political reasons and long ago exploded 
outside her national boundaries, but internally not 
to be questioned To conform to that illusion 
Germany has dosed her frontiers , she has evicted 
some of her greatest scientific investigators, with 
thousands of the rank and file, oontent, as it has 
been put, that her science should lag behind that 
of the rest of the world, provided that it were 
German; and finally, in the full spirit of the 
Hebrew Scriptures, if repudiating them in form, 
she seeks to evolve a German God, barely refrain¬ 
ing from invoking by name Wodan, the God of 
Battles, who has risen again. 

Since the above was written, we have received 
the circular on the teaching of history in Germany 
of whioh a translation appears in this issue (p. 288). 
It is perhaps worth while to place this on reoord, 
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lest it should appear that in directing attention to 
the danger that authority under the organised 
State might seek to prescribe for soienoe the line 
to be taken in teaching and research, Natubb 
may appear to have issued a warning after the 
event. 

There is much in the political situation of the 
day, even m Great Britain, which justifies Prof. 
Hill’s fears for the future of intellectual freedom 


Physiology and Behaviour of Primates 
(1) Functional Affinities of Man, Monkeys and 
Apes a Study of the Bearings of Physiology 
and Behaviour on the Taxonomy and Phytogeny 
of Lemurs, Monkeys, Apes and Man. By Dr. 
S. Zuekenna.il Pp xviu+203 + 12 plates 
(London: Kegan Paul and Co , Ltd , 1933 ) 
10s 6 d not 


(2) Behavior Mechanisms in Monkeys ByHemrich 
Kliiver (Behavior Research Fund Monographs ) 
Pp. xvu+387 + 9 plates. (Chicago University 
of Chicago Press; London • Cambridge Uni¬ 
versity Press, 1933 ) 22s net. 

(1) T'VR ZUCKERMAN, whose previous volume 
U' on the “Social Life of Monkeys and 
Apes” (1932) was favourably received, has in this 
new work collected together the somewhat scat¬ 
tered knowledge relating to the ‘functional’ 
characteristics of the various types of primates, 
and considered its bearings upon the classification 
and phylogeny of the group He deals among 
other thmgH with the mechanisms of reproduction, 
blood reactions, the physiology of the sense-organs, 
and behaviour in relation to cortical differentiation 
In general, the indications supphod by these 
functional characters are consistent with the 
orthodox view of the relationships of the primates, 
as expressed in the commonly accepted taxonomy 
of the order They do not, however, throw any 
very clear light upon problems of phylogeny 
Zuckerman has dearly performed a useful servioe 
m bringing together much information which is 
not easily accessible to the taxonomist and mor¬ 
phologist The book is well documented and has 
a good bibliography It is illustrated by 24 plate 
figures of apes, monkeys and lemurs, from photo¬ 
graphs by F W Bond 

It is interesting to note that Zuckerman refers 
with approval to the work of St George Mivart 
in the ’seventies, who in spite of his anti-Darwinian 
attitude expressed some very sound views on 
primate relationships. Mivart’a contention that 


there is little difference in respect of mental powers 
between monkeys and apes is one whioh reoeives 
some support from recent psychological research. 
(2) Thus m Dr. KIuvot’b book on the behaviour 
of monkeys, we find that some species, particularly 
of the genus Cebus, can utilise tools almost as 
effectively as Kbhler’s chimpanzees This was 
also the conclusion of Bierens de Haan on the 
basis of his experiments with Cebus hypoleucus 
(1931) Actually we do not yet know enough 
about the behaviour of apes and monkeys to be 
able to rank them m order of ‘intelligence’, but 
it is significant that the more oarefully and 
sympathetically thoy arc studied the more oomplex 
and adaptable their behaviour appears 

Kluver's book is a contribution of the first 
importance to this fascinating study. It is admir¬ 
ably characterised by Dr. K. 8 Lash ley in his 
introduction as follows . 

“Dr Kluver’s monograph seta a new standard for 
analytic studios of behaviour He has proposed 
the question, Just what properties in oomplex 
Bensory situations are significant for the animal’s 
reactions ? and has earned out the investigation 
with umque thoroughness As a result, he presents 
for the first time something approaching a complete 
picture of the perceptual world of an animal This 
perceptual organisation is surprisingly like that of 
man Not only are the animals sensitive to the 
samo physical stimuli but for them also the 
relational properties of the situations are the same. 
As with man, reactions are but little dependent 
upon the simple physical properties of the stimulus 
but rather upon abstract relations whioh may 
subsist in physioally unlike situations ” 

These valuable conclusions as to the importance 
of bare relations in determining responses were 
obtained by the “method of equivalent stimuli”. 

The general problem set was to pull in one of 
two (or more) boxes, whioh were differentiated 
from one another by some physical characteristic, 
as for example weight The monkey was first 
trained to pull in, say, the heavier of two boxes 
of given weights, when training was complete 
the weights of the boxes were altered throughout 
a wide range, and it was found that the monkey 
almost invariably chose the heavier of the pair 
quite irrespective of the absolute weights Then 
the appearance of the boxes was altered in various 
ways, but the response to the bare relation ‘heavier 
than’ was still maintained This type of experi¬ 
ment, using the pulling-in technique, was extended 
to many other characteristics, such as shapes and 
oolours, and most interesting results obtained. 

The investigations dealt with both New World 
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and Old World monkeys and also with a lemur; 
the experiments were admirably devised and con¬ 
trolled, and they are reported in full detail. 

Scarcely less important than the experimental 
results is Kluver’s extremely able and thorough 
discussion of their theoretical bearing, and his 
very full and careful treatment of the general 
principles of interpretation of animal behaviour 
We agreo with Lashley's opinion that this dis¬ 
cussion is “one of the most important recent 
contributions to theoretical psychology”. 

Real progress is at last being made m the study 
of animal behaviour, through a combination of 
direct and accurate observation, simple experi¬ 
mentation, and careful logical analysis, inde¬ 
pendent of all preoonceived theory, and Kluver’s 
book greatly furthers this good work. 

E S R 

Decompositions into Fifth Powers 
Rntxsh Association for the Advancement of Science. 
Mathematical Tables Vol 3 • Minimum 
Decompositions into Fifth Powers. Prepared by 
Prof L E Dickson (Published under the 
supervision of the British Association Com¬ 
mittee for tho Calculation of Mathematical 
Tables) Pp vi+368 (London British 
Association, 1033) 10s 

INCE 1031, when tho British Association 
started to publish mathematical tables in 
volume form, three sets of tables have appeared 
The first comprised tables of general utility • 
trigonometric, hyperbolic, exponential, gamma 
and other functions The second issue contained 
Emden functions and had therefore a less popular 
appeal, since the tables were designed to aid in 
certain astrophysical researches, and the cost of 
printing was undertaken by the International 
Astronomical Umon The present (third) volume, 
while not perhaps of such a specialised character, 
deals with a subject which from its nature must 
interest directly but a small body of scientific 
workers. 

By the generous bequest of Lieut.-Col. A. J. C. 
Cunningham, the British Association has funds 
available to assist in the production of tables 
connected with the theory of numbers The scope 
of application of this fund would appear to be 
limited on one hand by the necessity of finding 
suitable material, and on the other by finding 
rosearch workers both willing and able to produoe 
work of the required character. In this respect 


the Committee is indeed fortunate m having the 
opportunity to undertako the printing of vol 3, 
the subject of which oould not more clearly oome 
under the terms of the Cunningham bequest 
The actual matter of the present table concerns 
the solution of the Diophantine equation: 

x,» + + + V — n, 

whore n is a givon integer less than 300,000 and 
where s is to be a minimum The method of tabula¬ 
tion will be apparent from the following extract: 
10399 0 0 1 3 10 

10406 3 2 2 0 1 11 

This indicates that 

10399 = 0 x 2'+0x3' + l x 4‘ + 3 x 5*. 
Thus when n — 10399, x, = 4, x, x, — x, = 5 
and s — 1 +3=4 The number 10 at the end 
of the first row indicates that tho largest integer, 
10405, which precedes the next tabular entry, 
10406, requires ten fifth powers, namely, the 
four already given for 1039B and six units, so that 
10405 = 6 x 1* + 1 x 4* + 3 x 5* 

From 150,000 onwards the decompositions are 
omitted, the minimum number of decompositions 
being indicated as explained abovo Thereafter 
tho actual decompositions can be readily found 
by trial, subtracting 9*, 10‘, or 11* and consultmg 
the previous part of tho table 

One purpose of a table of this character is to 
produce experimental data m connexion with 
Wanng’s problem (in this case for fifth powers). 
In this problem there are two numbers of interest, 
mi and M ,; m. is the smallest number such 
that every integer is the sum of m, or fewer fifth 
powers, and M, is the smallest number such that 
from a certain point onwards every integer is the 
sum of M, or fewer fifth powers That such 
numbers exist has been proved by Hilbert for 
the general case of fcth powers, but their actual 
values for k = 5 is not known. It is known that 
37 *< M i •< 53, the last number being due to 
Hardy and Little wood. Using the present tables, 
Prof Dickson has proved that all integers with 
fewer than 484 figures are sums of 37 or fewer 
fifth powers and that all integers with fewer than 
1,177 figures are sums of 41 or fewer fifth powers 
An inspection of tho table tempts ono to surmise 
the possible existence of a number a t < 15, such 
that almost all integers are the sums of a, or fewer 
fifth powers 

The table is reproduced photographically from 
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typescript and w very clear The author states 
that the elaborate checks required more time than 
tho construction of the table 

The existence of the British Association tables 
might become more widely known if it were 
possible to have them permanently listed in a 
publisher’s catalogue L M Milnk-Tiiomson. 


Recent Research in Metallurgy 
The Journal of the Institute of Metals (1) Vol. 50 
Metallurgical Abstracts and Index to Volumes 48, 
49 and 50 of the Journal Pp vi+902 (2) Vol. 
51 Edited by Q Shaw Scott Pp. 363 + 28 plates. 
31s. 6 d (3) Vol 62 Edited by G Shaw Scott. 
Pp 255+50 plates. 31s 6 d (London- Insti¬ 
tute of Metals, 1933.) 

(1) / T — 'HI8 volume contains the general and 
A non-ferrous metallurgical abstracts which 
havo already been published during 1932 in tho 
monthly Journal These abstracts not only provide 
the worker in physical metallurgy with an 
valuable guide to the literature ol the subject, but 
also constitute a very useful aid to the physiuBt 
or physical chomist whoso interests he in this 
direction As usual, the literature has boon sur¬ 
veyed accurately over a broad front, but whether 
the latter is rather too broad is open to question 
The Institute’s desire to cater for all types of its 
membership can be appreciated, but considerable 
spaco is taken up by abstracts of articles which 
are merely recapitulations of existing knowledge 
and practice A noticeable omission is a list of the 
periodicals abstracted 

Although tho monthly issue of these abstracts 
undoubtedly constitutes a great improvement on 
tho score of rapidity of publication, considerable 
delay now seems to occur m their re-issuc as a 
single volume 

(2) Some thirteen papers presented at the 
March 1933 meeting of the Institute of Metals are 
collected in this volume of proceedings, together 
with Prof Fortevrn’s. May lecture on “The 
Phenomena of Quenohing and Tempering in 
Alloys" Prof Portevin deals in a thought- 
provoking manner with tho general principles 
and mechanism of precipitation hardening due to 
diiforonoes of solid solubility at high and low 
temperatures, and shows that these phenomena, 
far from being exceptional, are extremely common 
These considerations open a new field of research 
m the application to existing alloys of the principles 
of precipitation hardening. 


Three papers by N. P. Allen and his co-workers 
deal in a fundamental manner with the practical 
problems of unsoundnoes in ingots of oopper and 
copper-nickel alloys The recently developed 
tollunum-lead alloy forms the subject of one 
communication, and a further paper records the 
effects of progressive rolling reductions on the 
physical properties of uno strip Two papers deal 
with the electrical conductivity of aluminium wire 
used for transmission linos, whilst other topics 
mclude the fatigue-resisting properties of alu¬ 
minium alloys at elevated temperatures and the 
interpretation of the tensilo test with reference to 
lead alloys Particular mention should be made 
of a paper by Bradley and Jones on the re-examina- 
tion of the copper-aluminium Bystem by tho X-ray 
powder method 

(3) The autumn meeting last year constituted 
the twenty-fifth anniversary of the foundation of 
tho Institute of Metals, and was appropriately held 
m Birmingham, the original home of the Institute 
This volume of proceedings contains the fourteen 
papers presented on this oocasion, together with 
Mr W R Barclay’s Autumn Lecture on “Twenty- 
Five Years’ Progress m Metallurgical Plant”, 
which is illustrated with an excellent senes of 
photographs of melting, rolling, and auxiliary 
equipment Probably the most interesting of the 
papers is Dr Roaenhain’s review, prepared at the 
request of the Council, of progress in non-ferrous 
metallurgy during the life-time of the Institute. 
Much metallurgical history has been made in this 
period, and Dr Roeenhain briefly surveys a 
number of developments, including the improved 
equilibrium diagram technique, the study of 
deformation and fatigue, the application of X-ray 
methods, and the development of light alloys and 
of special outting alloys, with many of whioh he 
and his students have been intimately connected. 

Research on precipitation hardening is repre¬ 
sented by two papers, both dealing with oopper- 
nickel-aluminium alloys, and a further contribution 
from Allen concerns the distribution of porosity 
m aluminium and copper ingots. Other papers 
deal with the preparation of lead alloys for micro¬ 
scopic examination, the protection of magnesium 
alloys, the annealing of oopper wire and the 
corrosion-fatigue characteristics of an aluminium 
specimen consisting of two crystals. The papers 
and ensuing discussions testify to the value of 
the past twenty-five years’ work of the Institute 
in the stimulation of the study of alloys. 

L. B. H. 
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Short Reviews 

Recent Advances »» Agricultural Plant Breeding examples are mainly employed for illustration, but 
By Dr H Hunter and Dr H Martin Leake the subjects are usually so magnificent that such 
Pp x+361+16 plates (London . J and A a choice is right. 

Churchill, 1033 ) 16s The last half a dozen chapters of the book are 

Dubino the past generation the expansion of concerned with the origins of mountains mete- 

plant-breeding work on agricultural plants has morphism rock structures, conditions within the 

boon so rapid that it is impossible to present oven °f rth > oarth hwtor y kindred subjects Hero 
a condensed comprehensive review within the the treatment is not quite so successful The 

limits of a single volume Recognising this, the account of the origin and structure of mountains, 

authors have oonfined their attention to the results tor example, is sketchy, and tho references, 

of the more important investigations which have ^rocially to the Alps, distinctly inadequate, 

emerged from the academic stage and have resulted A gam, the grand unity of motamorphio processes 
m unproved varieties that have passed into general tao on ^ guiding light in this uncharted sea 
use- Indications are given of the general direction “ obscured1 by a needless subdivision of the subject 

of progress and of some of tho main problems Further, tho planetesimal theory of the origin of 

awaitmg solution the solar system is presented without critical 

Attempted improvements are often determined lamination But, in spite of this, the book is 

by commercial requirements, which may vary not certainly a good modern introduction to the sub- 

only from one country to another, bnt also within joct and would bo useful as a supplementary text 

each country itself Further improvement in for , Bntlsh In the main it is written in 

plants is relative to the environment, as soil a pleasing easy stylo that is remarkably uniform 

fertility and climate, and is not an absolute con- throughout the volume The il ustrations, nearly 

dition, for example, a now variety that gives five J\ und *? d in numbcr ’ aro wo11 ohoson ftn<i wel1 

excellent results in one area, or under oertain reproduced 
manurial treatment, may show no advantage else¬ 
where or under different cultural conditions The Basic Units in Mechanical Drawing By Prof 

extreme difficulty is recognised of arriving at a Randolph Philip Hoolseher and Prof Arthur 

truly homozygous unit giving a completely stable Beverly Mays Book 1 Pp vm-t-289 (New 

plant, and tho indications adduced from practice York John Wiley and Sons, Ino , London • 

are that stability is m reality a relative term, but Chapman and Hall, Ltd , 1933 ) 10s not 

that some varieties aro more stable than othere Tmc pre f aoo sufficiently indicates the design of the 
Work in temperate regions is chiefly on food book> and the accompanying text throughout 

crops, with species and vaneties long under boars testimony to the realisation of that design, 

domestication Tho range of sub-tropical and Tb 0 aut hors aro to be congratulated on being able to 

tropical crops is much wider, and many of them pre8ent the results of their practical experience in 

are much nearer their wild forebears, thus raising an eraine ntly practical form Nor can the diagrams, 

very different problems in improvement Under whloh ^ m hbcraUy furnished, bo over-praised, 

tropical conditions, also, environmental conditions The 0 quabtie8 m frequently apparent m 
encourage disease so much that the evolution of books of this nature are herein totaUy absent If 

disease-resisting types takes precedence even of a demurring criticism is duo, it is in respect to 

yield and quality improvement. the somewhat mechanical system of lettering 

Phe survey is suggestive and its usefulness is advocated , preferably lettering should bo intro- 

increased by the provision of illustrations and duood up0 n a freehand mode of treatment 

numerous references associated with tho individual _ 

crops P L M. 

Geology By Prof William H Emmons, Prof Collision Processes m Oases By Dr F L Arnot 
George A Thiel, Prof. Clinton R Stauffer and (Methuen’s Monographs on Physical Subjects) 

Prof Ira 8. Allison Pp xn +614 (New York . Pp vm -l 164 (London Methuen and Co , 

McGraw-Hill Book Co, Inc , London Ltd , 1933 ) 3s net. 

McGraw-Hill Publishing Co, Ltd., 1032 ) 24s This useful little volume deals with that group 
h®* of collision phenomena in gases in which the 

Thb collaboration of four professors in the pro- processes may bo treated as individual events, 

duction of an introductory textbook of their It is divided into two parts. The mam section 

subject must be a rare event In this present deals with collisions between electrons and atoms 

instance tho experiment, if it may be called such, and the bnof second part gives some account of 

has been successful, for the result is a lucid and collisions between photons and atoms, and between 

logical exposition of the principles of geology The normal, excited and ionised atoms 

greater part of the work deals with geological The book is lucidly and critically written and 
processes and is uniformly excellent. American may be unreservedly oommendod A F. 
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Thomas Young 


By Sts Joseph Labmob, J.b.3. 


I T is a welcome feature of the times that interest 
m the groat pioneers who created the Bcionco 
of mathematical physics m Great Britain shows 
signs of revival The recent publication of a 
biographical sketch of Thomas Young by Mr 
Frank Oldham* is an indication At the time of 
his decease (1820) at the age of fifty-six years, the 
task of collecting and editing Young’s later scientific 
writings passed into the hands of George Peacock, 
Dean of Ely and Lowndean professor at Cambridge 
and though through pressure of business at Cam¬ 
bridge and Ely he took twenty years over the 
work, the result m two volumes on physical science, 
with a third on hierogiyphical research, and the 
indisponsable standard biography as a fourth, is, 
or ought to bo, in a proper scheme of things, one 
of the permanent classics of natural knowledge 
It reveals the editor, known as one of the mtro- 
duoers of the formal Continental analysis into 
Cambridge, as an adept critio in general Natural 
Philosophy of the Newtonian type as well 

In those early days scientific people did not 
write numerous treatises, and as a result, into 
their work, os intondod for permanence, they put 
their most sustained thought The nascent separate 
sciences had moreover then to be systematised, and 
they were not seldom, just as now, knocking up 
against mutual discrepancies that demanded both 
unrelaxing effort and a safe provisional judgment 
Even in pure theory the preparation of the im¬ 
mortal “Mdoaniquo Analytiquo”, a systematising 
treatise of no great length or abstruseness, built 
on historical foundations, occupied a long time, and 
is said to havo so exhausted Lagrange that he had 
to desort mathematical science for several years 
We may contrast with this the stupendous achieve¬ 
ment of Isaao Newton, who, in Bpite of irritations 
from which ho was far from immune, managed 
under stimulus to prepare the “Pnncipia”, in part 
doubtloss from material which already he had by 
him m some form, in eighteen months The formal 
legacy of British physioal theorists of about a 
oentury and a half ago, especially in the Scottish 
universities, mainly developing out of their formal 
ooursos of lectures to large audiences, and thus not 
infrequently posthumous as m the cases of Black 
and Robison, produoed a species of literature 
tending, except in the hands of masters, to be 
either superficial or dull The greatest and most 
original of all general lecture courses was Young's 
“Lectures of Natural Philosophy and the 
Mechanical Arts”, over which there was oertamly 
no delay, as the two massive and very complete 
yet ooncise quarto volumes wore published (1807) 
at the age of thirty-four years a few years after 
the course was delivered 
Was it the very universality of Young’s range 


•“TImbm TtmaJ B 8 „ Philosopher and Phyrietan >• By Frank 
OMbam Pp. 1M+* Plata. (London. Mward Arnold and Oo, 
1938) tf.net. 


of interests that saved him from premature mental 
exhaustion ? One of the three volumes of the 
‘miscellaneous works', edited for Peacock by his 
friend John Leitch, is taken up with philological 
studies, largely exhibiting his connexion with the 
early history of the cardinal advance in wide fields 
of knowledge rendered possible by the deciphering 
of the Egyptian hieroglyphics, which was first 
brought into Young’s keen attention by the 
problem presented by a tn-hngual inscription on 
the Rosetta stone. The controversy aa to the rival 
inontH of Young and his contemporary Champollion 
of Grenoble, who seems to have come later into 
the field, doubtless far more learned in the cognate 
Coptic and other sources, has fluctuated ever since. 
The writer of the biographical sketch which sug¬ 
gested the present notioe follows Leitch’s account, 
and also Peacock’s in an independent and trenchant 
analysis in the ‘‘Biography’’ (pp 268-344), in 
assigning the main credit to Young but one has 
a feeling that in that decision they are not in the 
swim The claim asserted for Young on his monu¬ 
ment m the Abbey is that he was the first to 
penetrate the obscurity that veiled for ages the 
problem of the hieroglyphics of Egypt and, 
however the complete final solution be apportioned, 
this statement appears to hold good On reference 
to the last edition of the “Encyclopaedia Bntan- 
mca” one finds the balance struck emphatically 
for Champollion, in agreement as is there stated 
with universal authority • this may be right 
enough so far as the general reader can know, but 
oven a cursory inspection of Peacock’s account of 
progress indicates that there is more that might 
properly be said indeed, the name of Young is 
not even mentioned either under the hooding 
“Hieroglyphics” or under the personal notice of 
Champollion Even more remarkable, surely by 
one of the workings of fortune which the Greeks 
named Nemesis, in compensation for his supreme 
classical contributions to the original “Encyclo¬ 
pedia”, the name of Young occurs only in a 
secondary way in the general index to the new 
volumes , yet one of his own most notable works 
is the long aeries of scientific biographies which he 
contributed with much research to the Supplement 
of the early publication. 

Young is still perhaps popularly known mainly 
from the episode of his personal collisions with the 
youthful Brougham, who was afterwards for some 
time Lord Chancellor of England. The latter, then 
editor of the Edinburgh Renew, from its political 
and literary connexions an influential organ of 
opinion, avenged himself for some slighting 
incidental criticism of his own writings, of a kino 
to which Young was perhaps too much addicted, 
and at the same tune acquired for himself a unique 
species of scientific renown which has dung to 
him, by gibbeting, m eloquent and even sourruous 
terms, the revival of the wave-theory of light and 
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its brilliant developments in many directions 
through Young's recognition of the principle of 
interference of trains of waves, which ought to 
have been so obvious to a real student His satire 
is commonly held to have diverted men from any 
attentive consideration of the new discoveries, by 
discrediting their author, and so as is said managed 
to postpone the progress of optical science for 
twenty years But that is possibly ascribing to 
him too much credit; Young had already become 
and for long remained Foreign Secretary of the 
Royal Society, and maintained his repute with 
his oolleagues there, though at that tune they 
were soaroely mathematical enough to become 
deeply concerned in his own researches He was 
moreover to reoeivo a remuneration for the oopy- 
right of his “Lectures” handsome for that time, 
ultimately however owing to bankruptcy unpaid : 
though the book was to oontam a very elaborate 
and expensive reprint of the great memoirs that 
were supposed to be discredited. 

Young’s dignified rejoinder to Brougham’s 
abuse, published as a pamphlet, is a valuable 
personal record of his mode of work, though the 
provocation by itself had scarcely called for such 
serious notioe he oomplains that only one copy 
of it was sold, but possibly its main function may 
have been for private distribution to his competent 
soientiflo friends Lord Brougham himself had 
less equivocal merits in other directions, especially 
in educational zeal, after he had been ejected from 
political life by his temper He appears to have 
boon prime mover m establishing tno “Sooiety for 
Promoting Useful Knowledge”, which succeeded 
m engaging some of the best soientiflo intellect of 
the time m works of general interest yet precise 
scientific value , for example, it produoed a series 
of biographies which have now fallen into unde¬ 
served oblivion, and even succeeded in circulating 
in periodical instalments, almost in modern 
fashion, standard treatises of the highest rank, 
such as De Morgan’s “Differential and Integral 
Calculus”. How far the “Encyclopaedia Motro- 
politana”, the high-water mark of the science of 
its time, and the ancillary more popular volumes 
suoh as Sir John Hersohel’a once famous “Intro¬ 
duction to the Study of Natural Philosophy”, so 
helpful to the nasoent inductive logic, may have 
been a further outcome, we may not stop to 
inquire Indeed the general publio neglect of 
which Young oomplained must largely have been 
his own fault, through his persistence in anonymous 
publication in brief notes, in the interest as he 
thought of his modioal practice, which would 
naturally detract from the attention which was 
his due. His speculations, as lying outside the 
range of the mam interests of his oolleagues, and 
of the publio of the time, had appealed ooldly to 
them • and he appears moreover to have been a 
silent man,—he relates in a family letter that he 
was stimulated by a remark at an annual meeting 
of the Royal Sooiety that “no one had heard him 
make a speech”. The resurrection of his publio 
fame in a later generation was largely the result of 


a judgment opening out to a wider audience, by 
Helmholtz, who had first encountered his early 
keen aperpus m the course of his own activity in 
the physiology of vision. Helmholtz characterised 
him as largely misunderstood because he was too 
far in advance of his times, a modified version of 
the perhaps natural explanation that his habits of 
exact thought were too concise and interwoven to 
permit him to give explanations at length without 
distracting his own attention from the concatena¬ 
tion of his ideas He relates that his ideas on 
light gradually arose from study and experiment 
on the phenomena of waves of sound, which 
occupied him and mystified his neighbours during 
his three years residence at Emmanuel College in 
Cambndgo, keeping terms with a view to a medical 
degree The oustomary rather silent appreciation 
of his matured genius by his own British school, 
men such as Airy and Maxwell and Rayleigh, has 
not been wanting. 

In another opisode in his unfortunately con¬ 
troversial career, in relation to yet another of the 
fundamental physical doctrines, the principles of 
atomic interaction in relation to capillary pheno¬ 
mena, the part of Brougham was played to some 
extent, though with amends later, by none other 
than the illustrious Laplace As an offset to 
mathematical gemus and great industry, the 
world has been accustomed to acoept, possibly to 
exaggerate, Laplace’s propensity to annex informa¬ 
tion for his systematic treatises from where he 
could find it, and modify it at will, without any 
great scruples regarding original discoverers If 
he did take over Young’s ideas, he made a more 
artistic work of them though a student with 
physical instincts will probably still prefer to try 
to absorb the wide and often sufficient simple 
apergus of Young before passing on to the special 
analytical elaboration of Laplace An illustration 
of the contrast is that, m a domain where Laplace 
is perforce silent, Young’s more flexible, if some¬ 
what obscure, tram of thoughts on the relation of 
surface tension to molecular interaction at sensible 
range, manages to give him a provisional estimate, 
lightly held however, of the diameters and range 
of activity of atoms, perhaps the earliest effective 
attempt in that direction, as Lord Rayleigh 
remarked, one which though real now appears m 
the detailed lights of modern scienoe to be about 
a hundred times too small the brief systematic 
expansion of such estimates of atomic size, as 
robed in all directions at the hands of Lord 
Kelvin, became a remembered incident when it 
appeared long after. Yet though Laplace’s pro¬ 
pensity to taking new general ideas for granted, 
especially when not fully developed, strongly 
irritated Young, with his memory of previous 
experience at the hands of Brougham, it nad not, 
to take a different type of instanoo, prevented 
most friendly rivalry and combined continuous 

iperationa for yean between Laplace and 
w range, calm amid the turbulence of the times, 
in establishing and oonfirmmg the very delicate 
amenities of the planetary system, and incidentally 
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indicating, starting therefrom, much of the modern 
analytical structure of general dynamical science 
The simplicity and dignity of Lagrange’s character 
appear indeed to have placed him entirely outside 
the reach of priorities or envy 

Young’s work collided with the dogmatism of 
Laplace also m another domain A particularly 
attractive and engaging episode in the history of 
scionco is the friendly rivalry of Young with his 
youthful French contemporary Fresnel, m ex¬ 
ploring the mysteries of double refraction by 
crystals, which it is a great merit of Peacock’s 
biography to have brought out from the original 
lotters A sentiment relating to those problems, 
with which Young had wound up an earlier 
exhaustive classical articlo “Chromatics” (“Kncyo 
Brit ” 1817 ‘Works’, 1, 342), merits quotation as 
not inapplicable to cognate mystifications in the 
modem world of physical speculation, especially 
as its pessimism was so soon to be wholly dis¬ 
sipated — 

“and the greatest difficulty of all, which w to assign 
a sufficient rooson for tho reflection or non-reflection 
of a polanintl my, will probubly long remain to 
mortify tlin vanity of an ambitious philosophy, 
completely unresolved by any thoory". 

However, Jiaplaoo had proceeded to annihilate 
in advance both Fresnel and Young by an elaborate 
deduction of doublo refraction from tbc orbital 
dynamics of Newtonian light-oorpusrles, by an 
application of tho general Lagrangian doctrine of 
Least Action a most astonishing analytical per¬ 
formance, which was promptly demolished with 
some, heat by Young, bv tho acumen of simple 
dneot reasoning, and in the first instance in the 
popular Quarterly Review of all places Here ogam 
contemplative insight asserted its mastery, as 
regards general ideas, over merely formal algebraic 
development But this remonstrance m turn 
betrayed Young into a characteristic depreciation 
(vol 2, p 607, deprecated by Peacock), with 
scarcely a word of recognition of the beauty of 
the processes, of the method of variations, 
Lagrange’s earliest and most fruitful discovery, 
which has largely been the path of analytical 
progress m modem physical science 

“The stops of tho method are generally simple and 
easily understood, at least they may and ought to 
bo rendered so . but tho merit of tho invention is 
nono tho loss because it admits of a very ready 
application and because it might have occurred to a 
less distinguished mathematician ” 

There are many other mdications of Young’s 
intuitional acquaintance, often lucid and inform¬ 
ing, with the nascent general Continental analysis, 
which he was even at some pains to dissemble. 

About half the second volume of tho "Lectures” 
is occupied by a catalogue of the mathematical 
and physioal sciences of the eighteenth century, 
which had completely occupied its author for three 
years ho obviously had examined at first hand 
all the works of tho masters, as is evidenced by 
tho rapid remarks, often very ill umin ating, some¬ 


times deprecatory of the delay in reaching concrete 
results, which he appends For his instincts were 
Newtonian, aiming directly at a general view of 
the order of Nature. But though the modes of 
thought bom out of direct wide contemplation of 
Nature appeared to advantage as against tho mode 
of early translation into abstract algebra, yet the 
Newtonian procedure in its other aspect, inevitable 
m his day, of special calculations ad hoc, failed, at 
times conspicuously as Young’s work was often 
to illustrate, m elegance and in interest oven when 
effective in reaching a result Such provisional pro¬ 
cedure could never havo originated tho brilliant 
indirect algebraic analysis, going far beyond im¬ 
mediate objects, and opening up novel intuitional 
fields of thought, which had perforce to be con¬ 
structed gradually, long after Newton, for the pro¬ 
gress to minuter detail of the relations of dynamical 
astronomy, tho most coherent and exact of the 
sciences and historically a pattern for them all 
No such authoritative catalogue, even of the 
select classical works of modem science, of per¬ 
sonal origin, is Ukriy to appear again 

This oxamplo of the impatience of Young con¬ 
trasts with the eager personal appreciation of tho 
algorithm of variations, in personal correspondence 
with Lagrange, then less than twrnty years of ago, 
by Euler, the greatest analyst of modern tunes, 
who hod boon himself engaged not very effectually, 
also on a physical basis, with the same range of 
problems Ot course, like all fruitful ideas, this 
principle reduces to a manageable simplicity once 
it is carefully systematised Thus in anthmetio the 
supreme discovery of tho Hindu philosophers, of 
a decimal scale, nine digits and a zero, with values 
determined by position, which now every child 
must loam, became, when passed on to the 
Western world through the Arabs, the starting 
point which rendered possiblo all progress in 
scientific calculation and tho doings of Pascal 
with a Torricellian vacuum tube on the Puy de 
Dflme promoted, perhaps completed, tho consoli¬ 
dation into common lorm of tho originally intricate 
Archimedean notion of fluid pressure So too the 
mere notational scheme, or algorithm, of the 
variational method was a new jumping-off point 
for tho mathematical physical analysis from which 
it had derived its inspiration . though the formal 
Calculus of Variations may be now wandering, in 
hope doubtless ot ultimate consolidation, into 
complexities of functionality far removed from 
the smoothness which is sufficient for apphoationB 
to atomic structures, unless as in qu&ntal theory 
finite variations have to come into account. It is 
not surprising that Young was strenuous as to the 
superiority for educational purposes of logical 
study and illustration of general elementary 
principles taken over a wide range, pnor to any 
undue premature absorption into specialisations 
for which a life-time would later be available 
Thermodynamic concepts are an uncompleted 
modem instance of the transition from abstruse 
to elementary 

This is scarcely a suitable occasion to refer to 
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Young’s extensive professional writings in the 
nascent sciences of medicine, which, perhaps not 
unjustly on the whole, have become neglected 
But his Crooman lecture, unearthed from them by 
Peacock, as delivered to the Royal Society soon 
after he had got the two volumes of “Lectures" off 
hiB hands, dealing with propagation m the arteries, 
in relation to the clastic pulsation through the 
perhaps perfeot elasticity which surely must m the 
final oauses of the organic world Bubserve some 
function, was a subject of pure hydraulic science 
in whioh he became, afterwards at any rate, very 
competent, with regard to which the last word has 
perhaps scaroely yet been said 
Young was also closely and most effectively, yet 
as usual most concisely, concerned with the 
problems of geophysics, such as the tides and the 
figure of the earth, also with the statistical doc¬ 
trines of insurances and the duration of life the 
former from his prominent official connexion with 
the Board of Longitude, the latter from his 
position as adviser to a life insurance society 
A judgment,near the end of his life (“Biography", 
p 483) on the merits, as regards fruitful discovery, 
of various modes of intellectual training and 
investigation, is characteristic and perhaps still 


authoritative Dr Young’s opinion was 
“that it was probably most advantageous to man¬ 
kind, that tho researches of some enquirers should 
bo concentrated within a given compass, but that 
others should pass more rapidly through a wider 
range—that the faculties of the mind weie thon 
exorcised, and probably rendered stronger, by going 
beyond the rudiments and overcoming tho great 
elementary difhcul tic's, of a variety of studies, than 
by employing tho same number of hours in any one 
pursuit—that the doctrine of the division of labour, 
however applicable to material products, was not so 
to intellect, and that it went to reduce the dignity of 
man in the scale of rational existences". 

His own astonishing scientific record, combined 
with very remarkable erudition in classical litera¬ 
ture and general philology, and oven with an 
assiduous cultivation of tho Graces which m early 
life tended to make up ior the austerities of a 
Quaker training, forms a remarkable example, 
surely nearly unique, of what can bo achieved by 
montal industry, working largely inward on itself, 
and, one may add, it offers an incentive to the 
biographical exploration, as a chapter in the newer 
psychology, of the methods of thought of the 
pioneers in discovery, which m our nation lias been 
none too keen 


Infra-Red Photographs of Racial Types 
By Prof C G Sxlioman, k k s 


M ORE than a year ago, I received from Mr. 

L Bloch, of the Ilford Research Labora¬ 
tories, a number of photographs—'couples’ of 
dark-skinned subjeots, all or mostly negroes— 
takon by ordinary and by infra-rod light The 
difforonoe in appearance is very remarkable on 
one hand the normal photo¬ 
graph, on the other suoh striking 
modification m colour of face and 
often pattern of olothmg that a 
close examination is necessary to 
realise that the two prints are 
photographs of tho same subject 
The most remarkable feature is 
that under the mfra-red rays tho 
normal dark skm of the negro ap¬ 
pears of a waxy white pallor This 
is so striking and renders the two 
photographs of the same face so 
unlike each other that the sug¬ 
gestion was made that the infra¬ 
red photographs exhibited Mon¬ 
goloid characters not obvious m 
the prints takon under normal 
conditions This, however, is not 
so, nor are any Mongolian char¬ 
acters observable m the mfra-red 
prints of a much longer senes of negroes and other 
‘coloured’ men whioh have reoently been submitted 
to me. The idea perhaps originated in the some¬ 
what deep-set appearance of the eyes seen in many 
subjects in the infra-red prints Examination 
shows that this is an expression of the obliteration 


in the in fra-red photographs of a considerable amount 
of tho finer facial modelling, due largely to the 
loss of shadows and the finer gradations of tint 
Those who have not a senes of photographs for 
reference will boat appreciate the change by 
examining a photograph published by Dr S. 0 


Bawling*, in whioh oranges, apples, tomatoes, and 
dark cherries, on a plate with a polychrome design, 
appear as if the whole were modelled m pale- 
ooloured wax, no trace of tho design being visible 
There are two interesting and ounous features 

• "Into-rod Photography" (1BS3), p M 
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in those infra-red photographs of coloured men, 
though neither u of racial significance (Fig 1) 
Owing to the general lightening of colour, even 
the darkest eyes appear light, their indea os soon 
in the infra-red print appear of the same colour as 
blue-grey eyes in normal photographs The other 


peculiar feature is that it is often possible to trace 
the appearance of a beard and moustache in 
prints of clean-shaven men, due to the human 
skin having its maiunum transmission in the region 
of the infra-red, so that the hair follicles with their 
contained hair shafts show up as darker shadrng 


In the photographs of the white race, relatively 
few in numbor, some of these results are reversed 
(Fig 2) There is the same waxy pallor of the 
skm m the infra-red prints, and freckles are 
obliterated, but the eye colour changes in the 
opposite sense Instead of being lightened, eyes 
described as blue appear dark, bo 
as to suggest deep hazel or 
medium brown On the other 
hand, in an infra-red print of a 
man whose eyes arc described as 
brown, the indos are if anything 
a shade lighter than m the normal 
photograph, thus approaching the 
lightened colour of infra-red prints 
of the eyes of the dark races 
The normally dark eyes of a 
Japanese appear m the infra-red 
print about the same shade as tho 
blue-grey eyes of a typical Nordic 
In Europeans the less dark shades 
of hair may appear considerably 
lightened, just as the leaves of 
trees present a white, almost 
frosted, appearance in infra-red 
photographs 
To sum up the differences m the normal and 
infra-red photographs of the varieties of Homo, 
though striking at first sight, do not appear to 
present any features likely to be of use to the 
anthropologist, they are, indeed, of photographic) 
rather than anatomical interest 



Heavy Hydrogen* 

By Sir J J Thomson, o m , f h s 


''HIS lecture is on reminiscences connected 
•a with tho Royal Institution, so that accounts 
of quite recent discoveries would not be within its 
scope There is one subject, however, which is 
now attracting a good deal of attention— heavy 
hydrogon—which satisfies lwth conditions , it m 
a reminiscence and it is connected with the Royal 
Institution In 1011 I gave a Friday evening 
discourse “On a Now Method of Chemical 
Analysis” By this method each kind ot gaseous 
particle in a vessel through which an electric 
discharge is pnssmg produces its own parabolic 
curve on a photographic plate Thus if the vessel 
contained a mixture of hydrogen, oxygen and 
nitrogen, there would be six paraliolas correspond¬ 
ing to the atoms and molecules of hydrogen, 
oxygen, and nitrogen respectively, along with 
others due to each of the compounds formed hy 
these elements The mass of the particle which 
produces any parabola can be determined from tho 
position of the parabola 
Using this method, I detected the presence of a 
parafwla which must have been produced by a 
particle of mass 3 (the mass of the hydrogen atom 
being taken as the unit) I obtained it first when 


• ftoni* VikUyzoning dtomurati d< llcreredst the Roynl Institution 


the gas in the discharge tube was hydrogen pre¬ 
pared m the ordinary way, but its appearance was 
very capricious, and only occiirrod in a small 
percentage oi the* experiments T found, however, 
that if instead of using ordinary hydrogen, I used 
the gas given off by certain solids when bombarded 
with cathodp rays, tho (3) parabola appeared with 
great regu lanty Tho amount of the gas producing 
it varied with the nature of the solid bombarded, 
but there were few minerals or salts among thoso 
I tried which did not give traces of it , potash 
(KOH) is a very convenient Bouroe and a specimen 
ot black mica given to me by Sir James Dewar 
gave an exceptionally large supply 
l obtained the active gas also by deflagrating a 
very thin wire by passing a very large current 
through it, or even by raising a wire to bright 
incandescence Tins indicates that the bombard¬ 
ment by cathode rays does not manufacture tho 
gas but merely liberates it from the solid 

I made a very large number of experiments on 
the gas obtained in this way, the results of which 
were published in the Phtlomphical Magazine, and 
summarised in my book “Rays of Positive Elec¬ 
tricity” (Longman) One important property of 
this gas is that it can be stored after bombardment 
and tested long after it has been produced, showing 
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that it is a stable gas and can exist in an un¬ 
charged state In fact, the persistence with which 
it clings to the walls of the discharge tube and the 
cathode makes experiments troublesome, as when 
once the tube has been used for this gas, it will 
continue, after the gas has been pumped out and 
replaced by another of a different kind, to show 
tho (3) parabola, long sparking with oxygen 
in the tube is required to get nd of it 
I made many tests of the chemical properties of 
this gas and found that under them it behaved like 
ordinary molecular hydrogen Thus, for example, 
it disappeared after vigorous sparking in the 
presence of oxygen, or when passed slowly over 
red hot copper oxide , again like hydrogen it can 
pass through red hot palladium , and there was 
evidence that when an electric discharge was 
passed through it, some of its molecules were split 
up into a positively charged hydrogen molecule 
and a negatively charged hydrogen atom 
Through the kindness of Lord Rutherford, I 
have had the opportunity of examining by the 
positive ray method samples of 80 per cent con¬ 
centration of heavy hydrogen prejiared by recent 
methods Very interesting photographs obtained 
with heavy hydrogen of less concentration have 
been published by Prof P Zeeman So far as I 
can see, tho heavy hydrogen behaves in just the 
same way as the form of hydrogen obtained by 
bombarding solids With these high concentrations, 
so much heavy hydrogen adheres to the walls of 
the tuhe, that instead of trying to get rul of it 


by bombarding with oxygon, it saves time to 
make a now tube for each experiment Again, 
with the highly concentrated gas, I found, as 
Prof Zeeman had done, parabolas corrosjioiiding 
to H, and H,, m my early experiments a parabola 
(4) was frequently seen along with H, I ascribed it 
to helium and probably some of it was duo to 
this source, but now I think part of it was due to 
H, , on a few occasions, too, I observed a line 
corresponding to H, The evidence scorns to me 
to leave little doubt that the gas I called H, more 
than twenty years ago is tho same as that which 
is now called heavy hydrogen 

1 said in “Rays of Positive Electricity” that from 
my experiments I suspected that there might be 
two kinds of U, , this Riirmisc is confirmed by 
tho fact that many chemists who have experi¬ 
mented on tn-atomio hydrogen have come to the 
conclusion that it has a life of only a mmuto or 
so, and can only exist when charged with oloc- 
tneity So far as I know, they all used hydrogen 
prepared in the usual way and not that obtained 
by bombarding solids , there is not the slightest 
doubt that the H, obtained m this way is stable and 
can exist uncharged 

I think the effect of the solid is due to its 
adsorbing a mixture of gases including H, and H„ 
and that when it is bombarded, relatively more 
H, than H, comes off from the adsorbed layers 
Thus tho mixture that comes out is richer in H, 
than tho mixture m the gas adsorbed by the 
solid 


Obit 

Sih William Hardy, f b s 
HOSE who enjoyed Hardy’s friendship, and 
even those who could hope for no more than 
occasional contact with him, will deeply feel the 
loss of a strong and vital personality radiating an 
influence which stimulated effort, cured dis¬ 
couragement and could reawaken flagging en¬ 
thusiasms Hardy entered into everything he did 
with zest, and this seems to be the word which 
adequately describes hiH own attitude to life He 
met each successive experience with fresh interest, 
ami brought his whole nature to the appreciation 
of whatever it offered of value His enjoyment 
of mtellectual pleasures was itself almost sensuous, 
while his delight in the beauties of Nature, or m 
the appeal of fine pictures and music, was always 
mingled with—and, for him, intensified by—the 
mtellectual reactions they evoked Life’s minor 
pleasures appealed to him and ho loved a good 
wine, and a good story, in the telling or the hear¬ 
ing, and he enjoyed both best in good company 
Surpassing Hardy’s many other enthusiasms was 
—as all his friends know—a passion for the sea 
and the adventures it provides for all good sailor- 
men like himself Research stood high among 
his pleasures , he would literally smack his lips 
over some happy occurrence m a test tube, but 
probably the highest note in the gamut of his 


uary 

| enjoyment was evoked by a boat with full sails, 
a spice of danger, and with the good ship answering 
to his hand on the helm 

Some insistence upon this lusty side of Hardy’s 
temperament is essential to any proper under¬ 
standing of him as a man , but while he savoured 
all pleasures so keenly, his outlook was far indeed 
from that of the mere hedonist , his hfo was full 
of serious purjxwe, and no less full of accomplish¬ 
ment and service 

I myself came first to know Hardy in 1898, 
when ho was in his thirty-fourth year His 
scientific training hod been that of a biologist, and 
at this time he was on Michael Foster’s staff m 
the Physiological Laboratory at Cambridge He 
was, in particular, responsible for tho teachuig of 
histology to the advanced (lass, and had engaged 
in histological research He had published, alone 
and with others, several papers describing highly 
original work on wandoring-oells, and inter alia 
on the nature of the attack of oxyphil blood cells 
on bacteria 

Just before I became a member of the Cambridge 
staff, Hardy had convinced himself that current 
histological methods were employed with too little 
'"discrimination, and that many of the structures 
supposed to be characteristic of protoplasm were 
no more than artefacts produced by the action of 
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reagents during the preparation of tissues for the 
microscope Once assured that this might well 
be the case, he set himself with characteristic) 
energy to investigate the matter He was thus 
led to study aspects of tho colloidal state in 
relations but then little known, and to deal with 
problems remote from his previous experience 
Ho worked with the simplest of equipments, yet 
he rapidly brought significant facts to light I 
was fortunate enough to occupy a room adjacent 
to his, and witnessed the progress of his research 
and the joy it gave him 

In 1809 Hardy published two classical papers 
“On the Structure of Cell Protoplasm” and “On 
the Coagulation of Protoid by Electricity” These 
titles do not convey the full significance of the 
work thoy describe Tho clarity with which the 
existence of two types of colloidal dispersion was 
demonstrated, and the precision the work gave 
to the relation between electrolytes and colloids 
with its dependence upon ionic and micellar 
charges, together with other points of much 
importance described in these publications, made 
them extraordinardy influential They stimulated 
work by scores of others and greatly accelerated 
the progress of colloidal chemistry 

Hardy retained to the end of lus life an interest 
in this and kindred asjiecta of knowledge He was 
speeially curious as to the nature of tho protein 
equihbnum in blood, and in the precise nature and 
meaning of the globulin fraction Had he lived 
to deliver his address as president of the British 
Association, I believe that part of it, at least, was 
to bo devoted to the results of his later thought 
on such questions 

The period of Hardy’s researches to which I 
have been referring was of much significance to 
him It led to his general interest in physical 
chemistry, and determined a direction for much 
of his later thought and work, his highly original 
dealings with tho influence of chemical constitu¬ 
tion on surface tension, for example, and tho later 
developments which followed upon them 
In lus earlier days as a physiologist, Hardy did 
not especially concern himself with metabolic 
phenomena, or with nutritional questions Tho 
formation and management of the Royal Society 
Food (War) Committee, which fell to him as the 
biological secretary of the Society, awakened his 
interest in such matters and prepared him for 
the important work he was to do m later years as 
chairman of tho Food Investigation Board 
Hardy’s mmd was but little trammelled by 
tradition, or even by the orthodox views of the 
day His thought always worked on original lines 
He was indeed no industnouR reader of current 
scientific literature, seeking rather for the known 
facts whenever ho wanted them for a specific 
purpose This circumstance, and the great variety 
of his interests, together with his constant choice 
of the simplest possible technique in research, 
displayed qualities moro often possessed by 
bnlhant amateurs than by professional workers 
m scientific fields One of the reasons for the 


success of his highly personal work was the 
freshness of mmd that ho brought to every 
problem, and the ingenuity with whioh he con- 
tnvod his own simple, but adequate, experimental 
methods 

Hardy’s genius had free play in the laboratory, 
and pure science has doubtless suffered from the 
fact that his latest years gave but little oppor¬ 
tunity of displaying it there One would be rash 
indeed, however, to suggest that ho should have 
been spared from tho administrative duties which 
he fulfilled so admirably and so greatly to the 
advantage of his country 

F Gowland Hopkins 


By the death, on January 23, of Sir William 
Bate Hardy, at his home m Cambridge, in his 
seventieth year, science has lost a great captain 
and Great Bntain a great public servant 

Hardy was educated at Framlingham and at 
Gonville and Cams College, Cambridge, where he 
was elected to a fellowship in 1892 He was 
Shuttleworth scholar in 1889, and Thurstoman 
prizeman in 1900 He was first and foremost a 
biologist, taking zoology in the Tripos, and then 
turning to physiology, and particularly to histo¬ 
logy, a subject which he taught and in which he 
did research in Michael Foster’s laboratory To 
the end of his life he never lost his love of the 
microscope, and it is not many years since that 
he spent uncomfortable hours at a temperature 
of - 12° C in one of the cold chambers at the 
Low Temperature Research Station, following 
through the microscope tho process of freezing in 
gels 

From histology Hardy passed to the study of 
the colloidal state, a field then new and ono in 
which he did pioneer work No event in later 
life gave him moro pleasure than to take part in 
the meeting at Cambridge in 1930 called by the 
Faraday Society to discuss the biological aspects 
of colloidal scicncu Hib scientific interests con¬ 
stantly broadened, and turning to the problems 
involved in action at surfaces, he entered the 
field of lubrication, and became a recognised 
authority on boundary conditions, contributing 
an article on the subject to tho “Dictionary of 
Applied Physics” He was also Chairman of the 
Lubrication Research Committee of the Depart¬ 
ment of Scientific and Industrial Research 

The work for which Hardy was best known 
was, however, that which ho did from 1917 
onwards in the service of tho Department of 
Scientific and Industrial Research as first chair¬ 
man of the Food Investigation Board and as 
Director of Food Investigation Here ho found a 
new field that gave full scope for the exorcise of 
his truly remarkable powers as leader and inspirer 
of a team of research workers, as advocate of the 
need for more science m industry and as apostle 
of co-operation in research between the members 
of tho British Commonwealth of Nations It was 
appropriate that the direction of the work should 
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be in the hands of a biologist, for Hardy was I time the committee was made permanent and for 


never tired of stressing the logical priority of 
biology over engineering where the transport and 
storage of food is concerned 

Research, to Hardy, meant essentially the un¬ 
trammelled research of the university laboratory, 
carried out to satisfy that intellectual curiosity 
that he himself displayed so pre-eminently, and 
he never wavered in his conviction that no solution 
of a practical problem was worth while unless it 
was based on an adequate knowledge of the funda¬ 
mental science that lay behind it, and therefore 
that it is the man with a sound training m academic 
research who is best fitted to unravel the practical 
problem and reach that solution The work 
described in the annual reports of the Food 
Investigation Board, and in the numerous other 
publications that came from his three research 
stations, the Low Temperature Research Station, 
the Torry Research Station and the Ditton 
Laboratory, bears witness to this insistence on 
fundamental research, and the success he had in 
solving practical problems and in gaining the 
confidence of the whole food industry were his 
complete justification Such achievements as the 
gas-storage of fruit, the long-range transport of 
chilled beef and the brine-freezing of fish were 
not fortuitous, but rather the inevitable outcome 
of much patient work of a fundamental character 

Hardy, however, was not one-sided While he 
unerringly picked men capable of academic 
research, and saw that they had the opportunity 
and the mcanB of doing it, he equally insisted that 
they learn the practical details of the industry 
they Herved, for he knew that only so could they 
gain the confidence of industry and, when the time 
came, apply their academic knowledge to the 
greatest advantage. 

To-day, when the storagu and transport of food¬ 
stuffs is so rapidly being put on a sound scientific 
basis, and when new developments are taking 
plaoe in all directions, it is fascinating to go back 
and read the original memorandum which he, 
Sir John Farmer and Sir William Bayhss prepared 
in 1917 for the Advisory Council for Scientific 
and Industrial Research One marvels that 
one man in so few years could achieve so 
much, and one realises Hardy’s tremendous 
power The original membership of the Food 
Investigation Board was strong , it oompnsed Sir 
Kenneth Anderson, Sir Joseph Brood bank (Hardy’s 
successor in the chair), Sir Walter Fletcher, Sir 
Thomas Mackenzie, Sir Richard Threlfall and 
Prof. T B Wood What they thought of him 
may bo illustrated by a remark of Threlfall’s— 
“Hardy, you must treat us like your umbrella— 
to be kept rolled up out of the way, and brought 
out only when a storm comos” 

Hardy’s other great interest in later years was 
marine research. On his advioe, the Development I 
Commissioners appointed an advisory committee 
for fisheries research under his chairmanship This *J 
committee drew up a programme which was 
adopted by the Commissioners, whilst at the same 


nine years Hardy remained its chairman The 
breadth of his view and his practical knowledge, 
as well as his persona] familiarity with the special 
difficulties of work at sea, were of inestimable 
value His penetrating understanding of their 
work and his constant help and sympathy wore 
a source of inspiration to the biologists and 
hydrologists engaged in the investigations. 
Especially he realised that no practical results 
could be looked for until a largo amount of funda¬ 
mental research had been done, not only on the 
lifo-histones of the marketable fishes themselves, 
but also on the physical and biological conditions 
under which they lived Not only the changes 
in the chemical constitution of the sea-water from 
season to season and from year to year, the varia¬ 
tions in tides and currents, the influence of light, 
must bo known, but also the inter-relations of the 
whole flora and fauna which form the funda¬ 
mental food of the fishes require detailed study. 
This work throughout hod his earnest support and 
sympathy 

Many honours camo Hardy’s way, and he wore 
them with the simplicity that characterised his 
whole life In the academic sphere, he was elected 
a fellow of the Royal Society m 1002, served as 
secretary from 1915 until 1925, and was Royal 
medallist and Crooman and Bakenan lecturer of 
the Society Oxford conferred on him the honorary 
degree of D Sc , and Aberdeen, Birmingham and 
Edinburgh that of LL D In 1931 he was invited 
to the United States of America and delivered the 
Abraham Flexner lectures at Vanderbilt Uni¬ 
versity At the time of bis death he was president 
of the British Association for the Advancement 
of Science In the wider sphere he was a member 
of tho Economic Advisory Council, and of the 
Advisory Council for Scientific and Industrial 
Research, president of the British Association of 
Refrigeration, a Trustee of the National Portrait 
Gallery, and a member of the Governing Body 
of Charterhouse and of tho Leverhulme Trust 
Committee He was knighted in 1925. 

Hardy’s lay interests were as varied as his 
scientific interests Salt-water sailing was a passion 
with him, and he owned a succession of small 
yachts which he sailed regularly He was a good 
naturalist, with a wide and intimate knowledge 
of plants and birds Music and archeology also 
claimed his time Bridges’ “Testament of Beauty" 
became his constant companion on its publication, 
and he was an enthusiastic 'Janeitc' 

Hardy was a big man m every way Big in 
body, with a fine head and big, capable, sensitive 
hands—craftsman’s hands , instinctively one knew 
him incapable of anything small or mean With 
this bigness went utter simplicity and honesty of 
purpose, an inexhaustible fund of enthusiasm and 
great warmth of heart, such a combination was 
irresistible 

He married in 1898 Alioe Mary, daughter of 
Mr G B Finch, who survives him, with his son 
and his two daughters 
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News an 

The King of the Belgian* and Progreauve Science 
, A ubsat figure of the War has passed away with 
the death on February 17 of Albert I, King of the 
Belgians, at the early age of fifty-eight years For 
nearly twenty-five years he guided his people faith¬ 
fully, carrying them with him through the War years, 
urging them on and directing their progress during 
the not legs uncertain years following the Peace of 
Versailles His work in the political field has been 
eet forth in many places We are concerned hero 
with his interest in science and scientific research, 
of which he was a convincing advocate Ho 
played an active part m the development of scientific 
institutions in Belgium. The protection of flora and 
fauna, particularly of tropical regions, early attracted 
his attention, and m 1900, after a visit to the Congo, 
he put forward a plea for protective measures which 
culminated with the creation, in 1920, of the Parc 
National Albert, a nature reserve of nearly 1,400 
square miles So recently as 1932, King Albert 
visited the Kivu Park with Prof V Van Straelen in 
order to see for himself the effectiveness of the 
protective measures 

Kino Albkbt’s name will also be associated with 
the “Funds national do la recherche sciontifique” in 
Belgium. Spooking at the one hundred and tenth 
anniversary of the well-known Cockenll iron and 
steel works at Seraing in the autumn of 1027, the 
King declared emphatically that pure science is 
mduqftnsable to industry, and that the nation which 
neglects science and the savant is marked for de- 
oadenoe The appeal had an immediate offoct A 
great gathering was held at the Palais des Academies, 
Brussels, which was attended by the King, Ministers 
of State, and representatives of industry, finanoe, 
politics, science and the universities Again King 
Albert made a powerful plea for science, poor herself 
but the creator of nohea, for security and inde¬ 
pendence for scientific workers in order that they 
might devote themselves entirely to their studies, then 
he announced the creation of the “Funds national’’, 
to which he invited industrial and financial interests 
to contribute King Albert was well known in Great 
Britain, and on a reoent visit, his enthusiasm for 
scientific research lod him to spend an afternoon 
examining the treasures of the Royal Institution, 
after which he enjoyed a ‘laboratory’ tea with Sir 
William Bragg and members of the staff, and watched 
some experiments with liquid air in illustration of 
the late Sir James Dewar’s work. 

History Made in Germany 

In another oolumn of this issue of Nature (see 
p. 298) is a translation of an official circular, issued 
to all education -authorities in Germany by the 
Minister of the Intenor, on the teaching of pre¬ 
history and history, which contains ‘directive ideas’ 
to be followed in historical instruction and to serve 
aa a standard in the adoption of textbooks. The 
directions m the circular deal first with oertam 


d Views 

'points of view’ which “hitherto have been considered 
inadequately, if at all'’, and seoondly, give an out- 
lmo of the manner in which the theory of Nordic 
racial and oultural supremacy is to be applied in 
dealing with the course of events from the earliest 
times to the present day. The study of ‘race’ and 
‘culture’ are to be made to subserve the Gorman 
nationalist idea, while the heroic legends will quicken 
the emotional appeal of leadership m present-day 
•national assertion’. From tho point of view of pre¬ 
historic and historical science, the contents of this 
document are astonishing It is scarcely necessary 
to point out that the racial and oultural unities whioh 
are to be made the basis of the modem German 
nationalist State are non-existent in point of fact, but 
rest on misstatement or misinterpretation. If, how¬ 
ever, these ‘direetivo ideas’ appear too biased, too 
frankly propagandist, to call for critical examination 
from the point of view of ethnology, archaeological 
science, or history, they must none the lees be re¬ 
garded as symptoms of a grave condition of thought 
The circular suggests that Germany is prepared to 
abandon all standards of intellectual honesty in 
pursuit of a political ideal, which, it may be noted, 
it is hoped to impose on all ‘Nordic’ peoples 

Prof. Harold C. Urey 

Paor Harold C Ur*v, of Columbia University, 
has been awarded the Willard Gibbs modal of the 
Chicago Section of the American Chemical Society 
for his discovery of ‘heavy water’ Prof Urey, at 
the age of forty-one years, is the youngest man ever 
to receive this honour He was bom in Walkerton, 
Ind , on April 20, 1893 In 1917 he was graduated 
from the University of Montana with the degree of 
bachelor of science m zoology In 1923 he received 
tho Ph D. degree m chemistry from the University 
of California He received an Amencan-Scandinavian 
fellowship for research m 1023-24, studying under 
Prof N Bohr at Copenhagen He was assistant in 
chemistry at Johns Hopkins University m 1924-29, 
and has boon associate professor of chemistry at 
Columbia since 1929. The Willard Gibbs medal, 
founded by William A. Converse in 1911, was named 
after Joaiah Willard Gibbs, professor of mathematical 
physios at Yalo University from 1871 until 1903, 
who, although not primarily a chomist, did much 
to advance the science of chemistry It is awarded 
annually by the Chicago Section of the American 
Chemical Society to a scientific worker “whose 
work m either pure or applied scienoe has received 
worldwide recognition” The award is determined 
by a national jury of men of scienoe. The first 
Gibbs medallist was Svante Arrhenius of Sweden. 

Constitution of the Son 

Th* fourth Rickman Godlee lecture waa delivered 
at University College, London, by Sir Arthur Ed¬ 
dington on February 16. Lord Dawson of Penn 
presided, and paid a tribute to Rickman Godlee’i 
great pioneer work in the surgery of the brain and 
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to his wide range of interests in scientific work and 
hi affairs. Sir Arthur Eddington took as his subject 
the "Constitution of the Stars". He reminded the 
audienoe that the problem of the constitution of 
the stars was first set forth m a paper, with a 
somewhat strange and comprehensive title, pub¬ 
lished by Lane in 1809 Since then, many attempts 
have been made to oompute the temperatures 
existing deep inside the huge celestial furnaces 
Thus, m the case of the sun, whilst the measured 
temperature of the photosphere is six thousand 
degrees, the computed temperature at the oentre is 
twenty million degrees. This central region is now 
considered to be constituted of swarms of protons 
and stripped atoms moving at speeds of hundreds of 
miles per seoond, of swarms of electrons moving at 
ten thousand miles per seoond, and an enormous 
quantity of X-radiation which is mainly responsible 
for the permanent shape of tho sun Because of its 
nature, the energy of this radiation can only leak 
away slowly, by a stepping-down process 

Owihq to exoossivo ionisation, tho average mass 
per particle in the middle of the sun is only 
two units, unless a considerable quantity of 
hydrogen is present. We have to know the average 
mass per particle m order to calculate the tem¬ 
perature at the centre Sir Arthur said that he 
first made a reservation concerning the effect 
of hydrogen in 1927. It is now possible to measure 
the mass and tho absolute brightness of a star 
anil to say with some dogree of certainty how 
much hydrogen it contains In 1934, a further 
reservation is necessary because of the discovery 
of the neutron, for if neutrons were present to the 
extent of five per cent in tho constitution, the 
material heat of the sun would be rapidly lost by 
conduction. However, it is felt that the properties 
of neutrons are not yet sufficiently established to 
make predictions, and, m any event, they can 
probably only exist inside atomic nuclei when near 
the centre of tho sun Sir Arthur also discussed the 
significance of recent experiments on artificial disin¬ 
tegration, which suggest a moans by which the energy 
of the sun is replenished, namely, by the absorption of 
protons in atomic nuclei. This moans that the tem¬ 
perature of the centre cannot rise much above ten 
million degrees so long as appreciable amounts of 
hydrogen are present 

KicriRRiNu to tho “gaseous mass” postulated m 
Lane's paper, Sir Arthur Eddington pom ted our 
that the sun obeys laws deduced for perfect gases, 
because of the huge compressibility of the stopped 
atoms inside the furnace. Densities some thousands 
of timos greater than that of the earth are thus 
possible, and, indeed, are actually found to exist, for 
example, m the oase of the dark oompamon of Sinus. 
Moreover, an application of the Pauli exclusion 
pnnotple shows that such extremely dense matter 
must be oold, as is the oompamon of Sinus. Thus, 
although we seem farther away than ever from a f 
solution of the problem of the evolution of the 
universe. Sir Arthur suggested that, sinoe we are 
now able to formulate problems which were not even 


suspected ten years ago, we oan more adequately 
measure our progress by the problems we are able to 
present for solution rather than by thoso we are able 
to solve. 

Oil from Coal in Great Bntain 
On, from ooal was the subject of a debate in the 
House of Commons on February 8, when the British 
Hydrocarbon Oils Production Bill was read for the 
second time The Bill proposes to give a preference 
of 4d -9d a gallon on oil derived from British ooal, 
peat and shale The exact amount of the preference 
will depend on the customs duty payable on imported 
material, or on the difference between it and any 
excuse duty The duration of the preference will 
depend on its amount • at tho minimum rate of 4 d. 
a gallon it will operate for nine yearn, or, at 9d. a 
gallon, for four years The Secretary for Minos (Mr. 
E Brown) reported that tho Government announce¬ 
ment of policy has already been followed by industrial 
developments Imperial Chemical Industries have 
started the erection of a plant at Billingham for the 
annual production of 100,000 tons (30,000,000 
gallons) of motor spirit by tho hydrogenation of ooal. 
A substantial increase is also nhown in the amount 
of benzol obtained last year from gas works and ooke 
ovens, as well as in the quantity of motor spirit 
from shale oil and low temperature carbonisation 
processes More than 10,000 men have been put 
into employment already in connexion with the 
Billingham plant, and, in operation, it will absorb 
1,280 men, and, in addition, some 1,200 miners for 
the production of 350,000 tons of coal a yoar. The 
actual cost to the Treasury of the production of 
100,000 tons of oil under the new preference will, 
it is estimated, be about 11,000,000. 

Economic Issues in Hydrogenation 

Trk debate on the Bill referred to above brought 
forward a number of criticisms of the scheme. 
The opinion was voiced that the enterprise should 
be State-owned and directed, and also that the 
developments should bo plannod so as to asAist 
the more depressed mining areas It was also 
pointed out that hydrogenation has boon in pro¬ 
gress for a number of years in Germany, where 
very cheap lignite is available. In spite of a similar 
preference granted in that country, the synthetio 
petrol manufactured there in 1933 was less than the 
amount which is to be produced m Great Britain 
under the new scheme Both the technical and the 
oconomio sucocss of the prooess were, id fact, 
questioned The motor-ear industry is also faood 
with developments in heavy-oil engines of the Dioeel 
type, which may in time displace light-oil engines 
and lessen the demand for petrol A strong case 
was put forward, however, for the founding of this 
new industry as a moans of utilising British ooal 
resources more efficiently, and also for the covering 
of the requirements of national defence. 

Research on Foul Brood Diseases of Bees 
Bv oo-operation between the bee keepers of 
England and the ’ Agricultural Research Council, 
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financial arrangements have been made to carry out 
at the Rothamated Experimental Station, an investi¬ 
gation of foul brood diseases of bees, which have 
hitherto caused considerable trouble and loss. Dr. 
H. L. A Tbit has been appointed investigator. Dr. 
Tarr is a graduate of the University of British 
Columbia and MoOUl University, and smoe 1931 be 
has been working at bacteriological problems m the 
Biochemical School at the University of Cambridge 
Foul brood diseases were investigated in England 
nearly fifty years ago by Cheshire and Cheyne, and 
in more recent years by workers in the United States, 
Canada and on the Continent, but in spite of all that 
has been dono, little is known about the cause of the 
diseases and still lees as to how to avoid or cure 
them The bee keepers, through the British Bee 
Keepers Association, have now agreed to raise half 
the money necessary for the investigations, and the 
Agricultural Research Council has undertaken to 
contribute the other half As a result, a sum of £1500 
a year is now available for the study of foul brood 
It is hoped that the work will continue for a period 
of at least three years, starting early in March 1934 
under the general direction of Dr C. B Williams, 
head of the Department of Entomology at Rotham- 
sted, with the oo operation of Mr. DMT. Morland, 
apiarist. Some of the more purely bacteriological side 
of the work will be earned out at the Lister Institute 
in London. Rothamated Experimental Station will 
be advised on the practical side of the work by a 
small expert oommittee of bee keepers Further 
contributions towards the oost of the investigations 
will bo welcome 

National Importance of Scientific Research 

Reviewing the organisation of industrial research 
m Groat Britain and other countries m an article in 
the Draughtaman of December entitled “Research and 
Industry”, Mr G Windred concludes that we are at 
present by no means in a leading position, due 
perhaps to the curtailment of research expenditure 
in almost every direction, consequent upon the 
reduction of Government expenditure and the 
unwillingness of commercial organisations to spend 
Capital. Mr. Windred states that industry, as a 
whole, is not prepared to apply scientific research 
methods until their possibilities have been olearly 
demonstrated "Such demonstration can be effected 
only with the aid of research experience whioh must 
involve considerable expenditure, such as other 
countries have m general been willing to provide”. 
The author reminds us that in the various depart¬ 
ments of pure soienoe, Great Britain holds a premier 
position which must prove of great assistance in the 
work of applying scientific principles to industrial 
improvement, and pleads for increased opportunities 
for industrial research. Assuredly, in this era of 
world-wide industrial progress, we can no longer 
•fiord to suffer the accusation that, however important 
are our fundamental discoveries m pure science, we 
yield pnde of plaoe to others m their application. 

Public interest in the national importance of 
scientific research has recently been stimulated 


in Germany by a senes of pubhoations whkbJwr* 
intended to awaken all classes to a realisation of th& 
material benefits involved, and to counteract the 
tendency for too stringent eoonomy m scientific 
work These pubhoations, which are wntten in non¬ 
technical language, are sponsored by scientific and 
educational associations of high standing. In the 
United States there are said to be more than 1,500 
well-established research organisations, and the 
expenditure of Amenoan industry m support of these 
research laboratories has been assessed for the year 
1931 at no lees than 235 million dollars. The activities 
of the Mellon Institute of Industrial Research of 
the University of Pittsburgh are too well known and 
appreciated m Great Britain to require more than a 
passing reference As regards Russia, Mr Windred 
has no doubt that the plans for scientific reconstruc¬ 
tion in that oountry have the strongest scientific 
arguments in their favour. He devotes considerable 
attention to the work of the British Soienoe Guild, 
which was founded in 1905 by Sir Norman Lockyer. 
The following statement, which the Guild has 
included in the announcement of its aims, objects 
and activities, is so manifestly pertinent to the 
conditions of to-day that it deserves the widest 
possible publicity . “The most urgent practical need 
to-day is the promotion of the spirit of unity among 
all classes through the alliance of Soienoe, Invention 
and Labour, working as a single force for national 
development and common welfare Soienoe discovers ; 
Invention applies ; Industry produoes. No nation 
can occupy a place m the van of modern civilisation 
unless the three legs of this tripod form strong and 
secure supports for all its constructive aotmtios”. 

Recent Advances in Microscopy 
Mb Con bad Buck, in his presidential address to 
the Royal Mioroscopioal Sooiety on January 17, 
pointed out that the resolution of the nuorosoope 
had reached at least 100,000 lines to the inch m the 
middle of last oentury, and this limit was extended 
by steady advances to nearly 140,000 by the end of 
tho century, but the limit is now placed at a figure 
that is lees than 1/300,000 in In referring to dark 
ground illumination, he stated that while it was used 
with low and moderate powers almost from the time 
achromatic microscopes were first made, it is only 
m recent years that the refined apparatus required 
to use it with high power lenses has been produoed. 
He remarked that this technique does not render 
differential staining leas important and expressed his 
satisfaction that the Council of the Sooiety has 
appointed a oommittee to study the stains and re¬ 
agents used for microsoopio research, and he suggested 
that, in addition to other matters, consideration 
should be given to the introduction of differential 
stains, particularly designed for dark ground illumina¬ 
tion. As an example, he oited the anthrax bacillus 
which, stained with methylene blue, appears blood- 
red by dark ground, and henoe there might be starns 
whioh would differentiate structure viewed by thia 
means to a greater extent than can be done with 
transmitted light. 
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■Diu ground illumination has not only doubled 
the resolution of the microscope, but also has more 
than doubled the visibility of small objects The use 
of quarts lenses oorreoted for ultra-violet light in¬ 
volves photographing images, but as no direct 
method of focusing is satisfactory an indirect method 
has been devised. An object-glass was made guitablo 
for visual observation with approximately the same 
focal length as the quarts lens and a perfect method 
of interchanging the two has been worked out. A 
slow motion fine adjustment that oan be moved a 
definite amount with certainty to compensate for 
the small predetermined difference in focus, and 
capable of moving the lens with an accuracy of 
is the chief factor in the success of the technique 
In oonoluding, Mr Beck referred to the high oost of 
the apparatus necessary and asked whether this type 
at work should not be earned on in endowed institu¬ 
tions, just as is modem astronomical work. 

Boilers for Critical Pressure 

A notable paper was read to the Institution of 
Eleotnoal Engineers on February 10 by F Ohlmuller 
on the Benson boiler and its development for use in 
power stations Dr. Mark Benson oaroo to Great 
Britain some yearn ago and with the help of the 
English Electric Co earned out experiments on a 
600 h p. steam turbine built for the purpose of work¬ 
ing with steam evaporating at the critical pressure 
(8,200 lb. per sq in ) At this pressure the latent 
heat of water is zero Tho water being heated to the 
critical temperature (706° F ) turns completely and 
instantaneously into steam. Unlike ordinary boilers 
there is no separation of steam from water. In the 
present design of the boiler, dry steam is produced 
with certainty m steel tubes. At the outset, many 
difficulties had to be overcome. The manufacturing 
rights are now the property of the Siemens-Schuokert 
Co of Berlin. They have overcome the trouble 
experienced with the tubes at Rugby. They now 
manufacture tubular boilers for use both at the 
critical and at subontioal pressures. Tests showed 
that the burning out of the tubes was duo to the 
precipitation of salts contained in the feed water on 
the parts of the tubes where the water changes into 
steam. This occurs in the sons where evaporation 
terminates and superheating begins. The remedy 
is to change the rone of deposit to a region of lower 
flue-gas temperature 

Hxzhxbto the pressure m steam boilers has been 
regarded as a constant dependent on its construction. 
The Benson boiler operates with high efficiency not 
only at the highest possible pressure and at lower 
pressures, but also with varying pressures, and this 
seems to open a new field of usefulness. In warships, 
for example, the fuel consumption must be low at 
cruising speeds but for temporary maximum speeds, 
amounting to a multiple of the cruising speed, the 
quantity of fuel consumed is of minor importance. 
For cruising purposes, therefore, a relatively low f 
pressure of 800 lb. per sq. in. may be used, and by ’" 
increasing the pressure, ten times the power output 
oan be obtained. With merchant ships a uniform 


speed is usually required, but for manoeuvring m 
ports and estuaries a variation of the boiler pressure 
offers the most economical means of varying the 
ship’s spoed. The Benson boiler seems very useful 
for many purposes. For stationary steam plants 
with widely variable load (peak load stations) and 
locomotives, it oan be operated at pressures varying 
with the load. A cheap and simple turbine only m 
required and an approximately constant thermal 
efficiency at all loads is obtained. In erecting many 
generating stations, industrial plants and thermal 
stations, difficulties often arise owing to the uncer¬ 
tainty about the future load With this new boiler 
an increase in the output whenever necessary oan 
be obtained simply by raising the pressure of the 
steam, as the oost of adapting the turbine and piping 
to the now conditions is small 

Negro-Indian Crowes m Mexioo 

Spanish settlers in Mexioo and Central America 
appear to have taken an interest in the results of 
racial intermixture from early days Several senes 
of paintings in oils of seventeenth century date are 
in existence, of whioh each picture depicts a family 
of mixed breed, both parents and children, Spaniah- 
Indian, Spanish-Negro and Indian-Negro, the char¬ 
acters being faithfully presented. The number of 
pictures in each series is usually five or six. One of 
the best is, or was, m the possession of the Hulse 
family, the tradition being that it was part of the 
dower of Dorothy Woodrow, who married the first 
baronet towards the end of the seventeenth oontury. 
The senes was supposed to have been captured from 
tiie Spanish in a naval engagement; but some at 
least of the pictures obviously must be of later date. 
It is interesting to note that the evidonoe of cross¬ 
breeding as shown in physical character* is still to be 
observed m the descendants of these early admixtures. 

A joint Mexican and Italian expedition which is 
now engaged in observation of the natives of the 
coast of Guerrero, southern Mexioo, reports, according 
to a communication issued through Scienoe Service, 
Washington, D.C , that not only do the inhabitants 
of this area show the traoes of their desoent from 
the Negro blood of ooloiual days in a complexion 
which is appreciably darker than that of the general 
run of the Indian population, but also the two 
communities of Indian and Negro blood hold aloof 
from one another, and show marked differences m 
temperament and custom The natives themselves 
make use of no less than five terms to distinguish 
the degree to whioh the hair of the head shows the 
Negro character. The tight-kinked African hair is 
called ‘cuouluxtie’, an Artec Indian word; hair 
tightly curled in ringlets, which shows a slight dilution 
of Negro blood, is ‘ohino’; the looser waves pro¬ 
duced by a greater proportion of Indian blood is 
‘creepos’; and the “pele quebrado’, ‘broken hair’, is 
Indian hair which is only slightly waved. 

Institute of Plant Industry, U.S.S.R. 

A list of publications of the Institute of Plant 
Industry, U.8.83. from 1908 until 1981, compiled 
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by Windelbandt (Bibliographical Contribution* No. 2, 
Institute of Plant Industry, Leningrad) supplies a 
long-felt want amongst applied botanists. Reorgan¬ 
isation and changes of title, which have at various 
tunes effected the Institute end its publications, have 
made it diffloult for many to check the completeness 
of their sets of publications. The Institute of Plant 
Industry, as it is known to-day, uniting the activities 
of numerous research institutions and field stations, 
has evolved from the Bureau of Applied Botany 
founded in 1894. The aerial numbering of the original 
Bulletin is maintained, and this list takes the Bulletin 
of Applied Botany, Genetic* and Plant Breeding to 
the point where it is split up into three series, one of 
which is subdivided into thirteen sections. The list 
is published m Russian and m one other language, 
generally English or German, according to the 
language in which the summary or translation is 
usuod. While German was used up to 1914, most 
translations now appear in English An indication is 
also given in cases where the articles appear only 
in Russian, anil also if the number is out of print. 
The list, which includes supplements and seed 
catalogues, has a wide interest. A large amount of 
work of a fundamental nature is included as well as 
the ordinary routine crop experimental work The 
crops inoludo tea, oil- and rubber-bearing plants, etc , 
in addition to the usual crops found in Europe 

Pelotherapy 

Peloid, from the Greek n}hot ( =-. mud), was 
adopted by tlio International Society of Medical 
Hydrology at its recent annual meeting m Switzer¬ 
land ns a generic name applicable to any naturally 
pruduoed medium such as is used in medical 
practice as a cataplasm for external treatment. Such 
media are known ui the various countries as boue, 
fango, gyttja, liman, moor, mud, peat, schlamm, 
etc , these names being used m confusion for both 
specific media and in a geneno sense The now word, 
with its derivatives pedology and pelotherapy, will 
avoid this oonfusion and allow the local terms to be 
defined and used m their restricted sense The 
Society appointed an International Standard Measure¬ 
ments Committee, with Dr. S Judd Lewis as chair¬ 
man, to investigate the properties of these poloids, 
and they are now classified into groups as (1) purely 
mineral, (2) alluvial and marine, characterised by 
the organic matter being of the thallophyte type, 
as is the case with those permeated with algal, 
diatomaoeous, bacterial and similar structures: 

(5) an intermediate group of terrestrial peloids; 
(4) those of mainly vascular-vogetable origin, such 
as moors or peats from (a) mosses, (6) phanerogams, 
etc , (6) peloids mainly of marine vegetable origin; 

(6) peloids derived from petroleum deposits ; and 
a detached group, 10, for ‘artificial’ or ‘factitious 
poloids’ The Committee has now to consider the 
components—saline, mineral (geological), organic 
(for example, humus), vegetable structures, micro¬ 
organisms, etc,; the physioal properties—heat con¬ 
ductivity, heat capacity, plastioity, colloidal pro¬ 
perties, radioactivity, etc ; and the clinical indica¬ 
tions. 


First International Congress of Electro-Radio-Bio logy 
Wh have reoeived a notice that the International 
Society of Radio-Biology, having its headquarters in 
Venice, is preparing to organise the First Inter¬ 
national Congress of Electro-Radio-Biology, which 
it is hoped will take plaoe in that city in September 
next. It may bo that there is room for an inter¬ 
national sooiety dealing with this subject, but a very 
considerable part of the programme would appear 
to oome within the purview of the International 
Congress of Radiology which meets m Zurich in July 
of this year. It appears from the memorandum 
issued that a number of representatives from different 
countries will give lectures and speeches at this pro¬ 
posed Congress, but we regret to say that we do 
not sec the name of a single British representative; 
but other names, it is stated, will be added in succes¬ 
sive communications, so that should the Congress 
take plaoe, we hope to see some representatives from 
Great Britain take an appropriate part Those who 
desire more detailed information are invited to apply 
to the temporary head office of the International 
Sooiety of Radio-Biology, addressing their corre¬ 
spondence to . Dr Giocondo Protti, Venice (Italy), 
Canal Grande—S Gregorio 17S 

A Map of the British Isles, 1633 

In the University of Gottingen there is apparently 
the only copy of a map of the British Isles published 
in 1603 by John Woutneol and engraved by William 
Kip. It is a large sheet cut into four and came into 
the possession of the University in 1736 A photostat 
of the map is now in tho British Museum In the 
Geographical Journal of Dooembor, Mr. E Lynom 
gives some account of this map. Woutneel was a 
Flemish bookseller living in London and Kip was 
a Dutch engraver who engraved the thirty-four maps 
in Camden’s "Britannia” (1607) England and Wales 
on Woutneel’s map are copied from tho second 
edition (1694) of the Hondius map and show different 
spellings and more names, some of which are taken 
from Saxton Scotland is copied from the Ortelius 
map of 1673 Ireland is based mainly on the 1694 
map, but seems to contain some original work Mr. 
Lynam does not believe that this map was the 
general map of an atlas that embraced the anonymous 
oounty maps of 1602-3, which do not appear to be 
Kip’s work. It is not a good map Mistakes are 
numerous and there is evidenoe of hasty oopying but 
it is notable for the marking, not always correct, 
of battlefields, and its fine engraving. It will be of 
interest to discover if other copies are in exmtenoe. 

Biochemical Research in India 

Tmt Society of Biological Chemists, India, now m 
its third year, publishes annually “Biochemical and 
Allied Reaearoh in India” ; the number for 1922 
hoe recently been issued. This publication takes the 
. form of a review of reaearoh work published during 
the year, by Indiana and other workers m that 
country, usually in Indian journals. The subject 
matter is dealt with under the following headings: 
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cnxymes, agricultural chemistry, food and nutrition 
of farm animals, dairy chemistry, general micro¬ 
biology, vegetable physiology, phytopathology, 
pharmaceutical and modiomal chemistry, nutrition 
and vitamins, and the chemistry of sanitation with 
special refereeoo to sewage and to water. The journal 
is edited for the Society by a oommittee and the 
names of the reviewers are appended at the end of 
each section Upwards of three hundred papers are 
referred to, indicating the vitality of research into 
biochemical problems in India. Although many of 
the results obtained are ohiefly applicable to con¬ 
ditions m that oountry, much of the work is of a 
wider interest and must be taken into oonsidoration 
by workers on similar problems m other parte of 
the world This journal forms a ready means of keep¬ 
ing in touch with biochemical research m India. 

Birds of Hawaii 

A report that Hui Menu, the bird society of the 
Honolulu and Sandwich Islands, has decided to under¬ 
take a scheme for breeding and distributing many of 
the vanishing birds of the Hawaiian archipelago, is 
of interest, for these Pacific islands are perhaps the 
most isolated of all oceanic groups Rothschild 
(“Avifauna of Hawaii and nearby Islands", 1893- 
1900) records 47 species from Hawaii, 34 of which 
breed, and from the neighbouring islands, Laysan 40, 
Kawai and Nishon 41, Oahu 28, Molokai 21, Maui 26 
and Lanai 18. The introduction of many birds 
foreign to the islands, and particularly the European 
house-sparrow (Passer domesticus) now one of the 
commonest birds of the islands, has seriously affooted 
the native avifauna, while Wetmore (Nat Oeog 
Mag,, 18, 77 ; 1926), in a survey of the bird-life 
of the group, recorded considerable damage from 
the introduction of rats and rabbits It was m 1909, 
through the interest of President Roosevelt, that the 
Hawaiian Bird Reservation was set up under the 
control of the United States Department of Agri¬ 
culture. Amongst the fifty odd species recorded m 
the group, Hcilprin states all the paaseres and five 
of the aquatic and wading birds are peculiar 

North East Coast Institution of Engineers and Shipbuilders 

At a meeting of the Council of the North East 
Coast Institution of Engineers and Shipbuilders hold 
on February 12, Mr Summers Hunter, formerly 
chairman of the North-Eastern Marine Engineering 
Co., Ltd, presented the warrant of the College of 
Arms granting armorial bearings to the Institution. 
Mr Summers Hunter has been connected with the 
Institution for nearly fifty years as a president, and 
also an honorary fellow He is also a past president 
of the Institution and of the Institute of Marine 
Engineers. The arms of the bearings are an ancient 
ship with sails set, surmounted by a tower triple- 
towered between two wheels, symbolical of engineer- 
mg. The orest is a sun enoiroled by a chain, rep re- , 
seating the harnessing of the foroes of Nature for 
the use of man. The motto u "By Scienoe, Industry 
and Honour”. 


Announcements 

The first educational tour of the Institute of 
Metals will be made to Belgium on April 8-14, when 
student members will have an opportunity of visiting 
six large metallurgical establishments and of seeing 
somothmg of Brussels (including its University) and 
Bruges. Tho oost per head will be £6 10*. Students 
desirous of participating should communicate before 
March 12 with the Secretary, Mr. G Shaw Soott, 
36 Victoria Street, London, S.W 1. 

At the annual general meeting of the Quekett 
Microscopical Club held on February 13, the following 
officers were elected for 1934-35 President, J Milton 
Offord ; V\c*-Presidents, C. D Soar, J Ramsbottom, 
E A Robins and J T Holder, Hon Treasurer, 
C H Bestow ; Hon Secretary, W S Warton , lion. 
Reporter, A Morley Jones , Hon Librarian, C H. 
Caffyn , Hon Curator, C. J Sidwell, Hon Editor, 
W P Sollis ; New Members of the Committee, Percy C. 
Palmer, C Harvey, E J. Stream, A W Sheppard. 

We much regret that the name of the author of 
the article untitled "Reference Chart for the Apparent 
Motioiy of the Sun, Moon and Planets" in Nature 
of January 6. p 33, was spelt inoorrectly The 
author'H name should have been printed “Dr B. K. 
Vaidya" 

Tub onoyclopafdic “Handbuch der biologischen 
Arboitsmethodon" edited by Prof. Abderhalden 
includes, among its most recent parts, one written 
by Dr. F. Zaoher. This instalment doals with the 
behaviour and development of insects affecting 
stored products It can be recommended as an 
up-to-date work of reference written by a leading 
FiUropean authority on the subject. 

Applications are invited for the following appoint¬ 
ments, on or before tho dates mentioned .—A chief 
librarian for the County Borough of Southport—The 
Town Clerk, Town Hall, Southport (Keb 26). A 
principal assistant (technical) m the Chief Engineer’s 
Department of the London County Council—The 
Clerk of the Council, The County Hall, Westminster 
Bridge, London, S VI (March 2) A City engineer and 
surveyor to tho City of Bradford - The Town Clerk, 
Town Clerk's Office, Bradford (March 10) An 
assistant keepor on the higher taclmical staff of the 
Soionee Division of the Science Museum—The 
Director, Science Museum, South Kensington, London, 
S.W 7 (March 10) A vice-principal and head of the 
Mathematics Department at the Lends College of 
Technology—The Director of Education, Education 
Offioes, Lends (March 10). A mechanical engineer as 
assistant to the chief engineer of the Dublin Port and 
Docks Board—The Socretary, Port and Docks Office, 
Dublin (March 14) Two lecturers to share the teach¬ 
ing of mathematics, physios, biology, chemistry and 
geography at the Cambridge Training College for 
’ Women—The Pnnoipal (March 14). A chief engineer 
at the British Drug Houses, Ltd., Graham Street, 
London, N.l—The Managing Director. 
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Letters to the Editor 

{The Editor does not hold himself responsible for 
opinions expressed by K*s correspondents. Neither 
eon he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part qf Natubjc. No notice is taken 
of anonymous communications ] 


Ik ha Huxley Memorial Lecture, extracts from 
which were published m Natum of December 23, 
Prof A. V. Hill has made detailed statements ro. 
carding the treatment of German scientists by the 
National-Socialist Government. These statements 
are not m accordance with the truth As a scientist, 
whose duty it a to discover and proclaim the truth, 
I venture to plaoo on record the following facte as 
against the inaccurate assertions of Prof Hill 

The National-Socialist Government has introduced 
no measure which is directed against the freedom of 
scientific teaching and research , on the contrary, 
they wish to restore this freedom of research wherevor 
it has boon restricted by precoding governments 
Measures brought in by the National-Socialist Govern¬ 
ment, which have effected Jewish scientists and 
scholars, arc due only to tho attempt to curtail the 
unjustifiable groat influence exercised by the Jews, 
In Germany there wore hospitals and scientific 
institutes m which the Jo we had created a monopoly 
for themselves and in which they had taken possession 
of almost all academic posts There were in addition, 
in all spheres of public life in Germany, Jews who 
had come into the country after the War from the 
east This immigration had been tolerated and even 
anoouraged by the Marxist government of Germany 
Only a very small part of the 600,000 Jews who earn 
their living m Germany has been affected by 
the National -Socialist measures No Jewish civil 
servant was affoctod who had boon in office before 
August 1, 1914, or had served at the front for Germany 
or her allies or whose father or Bon had fallen in the 
War. 

Prof. Hill asserts that something more than a 
thousand scholars and scientific workers have been 
dismissed, among them some of the most eminent 
m Germany In reality not half this number have 
left their posts, and among these there are many 
Jewish and slightly fewer non-Jewish scientists who 
have voluntarily given up their posts Examples are 
the physicists Einstein, Franck, Bom, Sohrfidinger and 
in addition Landau, Fr&nkel (mathematician), Frftnkel 
(gynecologist), Prausnitz (hygienist), and others. 
Prof Hill says that there ore 100,000 people in con¬ 
centration camps in Germany and that they are 
there only because they wished to have freedom of 
thought and speech The truth is that there are not 
even 10,000 in the concentration camps and they 
have been sent there, not beoause of their desire 
for freedom of thought and speech, but because they 
have been guilty of high treason or of actions directed 
against tho community. It must also be said that no 
women and children are imprisoned in the concentra¬ 
tion camps in order to bring pressure to bear upon 
their husbands and fathers. 

It would be a good thing to keep political agitation 
and scientific research apart This is in the interests 
of soienoe as well as in the interests of international 
scientific co-operation But when a scientist does 


mix politics with soienoe, he should at any rats fulfil 
the first duty of a scientist, which is conscientiously 
to ascertain the facts before ooming to a conclusion. 

J. Stahk. 

Physikaliseh-Teohmsehe Reiohanatalt, 
Berlm-Charlottenburg 
Feb 2 


With Prof. Stark’s political Anti-Semitism I need 
not deal. to an unrepentant Englishman (without 
any Hebrew anoestry or Marxist allegiance) it appears 
absurd. 

It is a foot, in spite of what he says, that many 
Jews, or part-Jews, have been dismissed from their 
posts m universities, although they served m the 
line in the Gorman armies in the late War There 
are dozens of such m the lists of the Aoadenuo 
Assistance Council: whether they were “Beamto” 
or not is a quibble. Nor is there sense or justice m 
dismissing persons who were not “Beamte” before 
August 1, 1914. 

Doubtless there are many grades of “dismissal”, 
and in a technical Bense oertamly some of the persons 
in our lists were not “ontlessen". They have found 
it impossible, nevertheless, to carry on thoir work 
m Germany. Men of high standing do not, without 
cause, beg their colleagues in foreign countries for 
help. Whether they were “dismissed”, or “retired", 
or “given leave”, or merely forbidden to take pupils 
or to enter libraries or laboratories is another quibble • 
tho result is the same. It is inconsistent with that 
“freedom of scientific teaching and research” which 
the Gorman Government apparently is seeking to 
restore. 

As regards “high treason” and concentration 
camps, in England we do not call liberalism or oven 
socialism by that name. The statement about women 
and children is a ‘red hemng’—I never said or 
suggested anything of the kind. 

No doubt in Germany, after this reply, my works 
in the Journal qf Physiology and elsewhere will be 
bumod 

May I take this opportunity of saying that the 
Academic Assistance Council (Burlington House, 
W 1) urgently needs funds—for in spite of all tho 
quibbles, scholars and scientists are still bo mg 
dismissed 

A V Hill. 

University College, 

Gower Street, 

London, WC I. 

Feb 10 


Cytochrome and the Supposed Direct Spectroscopic 
Observation of Oxidase 

It has been shown previously 1 that some of the 
bands of the absorption spectrum, described by 
Warburg and his oo-w o r k er s M. in Acetobaater ( Bac¬ 
terium paeteunanum) and ascribed by them to the 
oxidase or oxygen transporting enxyme, do not belong 
to this enzyme but to cytochrome. It was also shown 
that similar absorption bands are visible not only in 
organisms with a very active oxidation, suoh as 
Acetobaater or Aeotoboeter, but also in organisms 
having a much lower respiratory activity, suoh as 
brewers’ yeast, Bacillus proteus, B. ooli, and B. 
dysenteries. 

The study of micro-organisms reveals certain 
variations in the structure and properties of cyto- 
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chrome. While in the majority of oases the absorption 
spectrum of cytochrome is similar to that found in 
bakers' yeast (1, Fig. 1) in other oases (2-6, Fig 1) 
the bands b and o may be replaoed by one band 
(b t ), or band a, usually lymg at about 603m|x, may 
be shifted either towards the short wave end (a 1( 
380 mp or 060 mp) or towards the long wave end 
(a a , 628 mp or 630 mp) of the spectrum 
In B. proieut and B. colt, in addition to bands 6 1( 
at 060 mp and d, at 030 mp, a very faint shading o, 
can be perceived at about 060 mp and a band a, is 
dearly visible at 628 mp. (This position having 
been determined with the reversion spectroscope is 
more correct than 630 mp given previously.) On 
shaking the suspensions of these bacteria with air, 
the bands b x and d„ are replaoed by two very faint and 
diffuse bands at about 066 mp and 030 mp, while the 
band o„ as was previously shown in Azotobacter', is re¬ 
placed by a narrow band at 640 mp (6, Fig. 1) which 
in the absence of oxygen, or on reduction with 
sodium hydrosulphite, moves back to 628 mp. 
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The bands at 628 mp and 645 mp represent, there¬ 
fore, tho a-bands of the reduced and oxidised com¬ 
ponent a,. On shaking the suspensions of those 
bacteria with air in presence of potassium cyanide 
(8, Fig, 1) the component 6 t remains m the reduced 
form, while the band at 640 mp disappears oomplotely, 
as was recently shown to be the case m Azotobacter *, 
or is more probably replaced by a diffuse band in the 
green, too feeblo to be detected m the thick sus¬ 
pension of bacteria. The effect of potassium cyanide 
on the absorption spectra of these bacteria differs 
therefore markedly from its effect on B pastewxaniun. 
In the latter, aooording to Warburg and his oo- 
workers, potassium cyanide in presence of oxygen is 
responsible for the appearance of a band at 639 mp 
When the suspensions of these bacteria {B. coil, 
B. protein and Azotobacter) are saturated with carbon 
monoxide, no ohangs can be no tioed m the yellow 
region of the spectrum (at about 090-593 mp) where, 
under similar conditions, a narrow band appears in 
B. peuteurtamm »M, The band m the red (a,), on the 
other hand, in presence of carbon monoxide is shifted 
from 628 mp to 634 mp (7. Fig 1) The carbon mon¬ 
oxide compound of the component a, has therefore its 
• band (634 mp) at least 400 A. nearer the red end of 


the spectrum than the a-band of the photochemical 
absolution spectrum (090 mp) obtained with yeast or 
with B. pasteurtanum and ascribed to the oxygen 
transporting enzyme 

That tho band in the red (a a ) does not belong to 
this enzyme is shown by its peculiar distribution m 
oells of various organisms. While this band is visible 
in a 4 mm. layer of a 50 per oont suspension of 
B. coli, it is mviuible m a cake 8 mm. thick of bakers' 
yeast, the respiratory activity of which is, if anything, 
higher than that of R. colt. Moreover, in a mixture 
of a suspension of B colt with that of bakers' yeast, 
both bands a (of yeast) and a, (of B colt) can be seen 
simultaneously, which shows that the band a a , if 
present, would not be masked by the band a. It 
should be noted, however, that tho bands a x (086 mp 
or 090 mp) and a, (628 mp or 630 mp) have been 
seen so far only in cells whero the typical band a 
(603 rap) was missing 

The components of cytochrome, as was shown 
previously, are h»mochromogen compounds which 
diffor from artificial compounds like pyridine- 
hninochromogen in that they do not usually react 
directly with molecular oxygon or carbon monoxide. 
Those differences are, however, not constant. In 
fact, tho components of cytochrome, being more or 
less labile, are easily modified under the infiuenoe of 
various factors and acquire the properties of artificial 
hnemoohromogens in reacting with molecular oxygen 
and carbon monoxide 

Of all the components of cytochrome, the com¬ 
ponent a is perhaps tho most labile It is not 
mrpnsing, therefore, that some of its derivatives 
such as a, in B paateurianum or a, in B colt, B. 
protein and Azotobacter, exhibit the above mentioned 
properties of the artificial hamochromogen com¬ 
pounds 

It may be stated m conclusion that all the absorp¬ 
tion bands of bee mat in compounds soon by the direct 
spectroscopic examination of oells of different 
organisms belong either to free haoraatin or to the 
different components of cytochrome, and that no 
band seen so far can be ascribed to tho oxidase or 
the oxygen transporting enzyme 


Molteno Institute, 
University of Cambridge 
Jan 3 
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Chemical Separation of the Isotopes of Hydrogen 
In their note on this subject 1 Messrs A. and L 
Farkas have rejxjrted the following values for the 
ratio, a, of the specific rates (H l H‘) at which the 
isotopes are discharged when the metals indicated 
undergo solution in water - Na, 1 2 ; Ca, 1 5 , Al, 2 ; 
Zn, 4 Excepting the statement that Hitlphuno 
acid (0 1 N) was present during the dissolution of 
uno, no indication is given ooncoming the conditions 
under which these experiments were performed 
Similar experiments have been in progress here, 
which will be fully described in a paper shortly to 
be submitted to the Chemical Society, and the pur¬ 
pose of this note is merely to suggest that the figures 
recorded by Messrs, A and L Farkas are not to be 
regarded as characteristic constants of the metals. 
It would soera from a comparison of their results 
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with ours that the valuo of a for any given metal 
must depend in some unknown way on the experi¬ 
mental conditions For example, instead of 1 -2 for 
sodium, we find 2 9, and this figure appears insensi¬ 
tive to the variations of conditions we have tried 
(2 8, 2 8, 3 0, 2 9 for media ranging from strongly 
alkaline to strongly aoidio) Our ratios for calcium, 
1 3-1 8, and aluminium, 4 0-4 9, seem to show a 
more definite dependence on conditions, tho higher 
value in each case relating to reaction m an alkaline 
medium The case of sine requires special oomment 
because pure xino is scarcely soluble in dilute sul¬ 
phuric acid, and, when impure tine dissolves, the 
hydrogen is probably liberated at least partly at tho 
impurities. The most nearly pur® zinc we could got 
to dissolve, containing only a minute trace of carbon, 
gave the valuo 6 6, but commercial zinc gave a 
higher valuo, 0 8, and xinc-copper couples, prepared 
from pure (insoluble) line and varjing quantities of 
deposited copper, yielded values ranging to 8 0 It 
seems possible that the use of metallic couples may 
prove a useful auxiliary mothod of concentrating the 
heavier isotope of hydrogen 

Our isotopic analyses have in all oases been 
earned out by determinations of tho donsity of water, 
and in this connexion we would acknowledge the 
receipt of valuable help from Mr. J N E Day. 
Wo should mention that our experiments include 
tho study of a number of other metals and also of 
some compounds which, on reaction with water, 
give volatilo hydrides. 

K D Huohxs. 

C K Inoold 

C L Wilson. 

University College, 

London, W C 1. 

Feb 13. 
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Electrolytic Concentration of the Heavy Hydrogen 
Isotope 

Mkhsks R P Belt, and J. H Wolfendon 1 have 
recently given their oxponenoe in concentrating the 
hydrogen isotope, namely, that nickel, platinum and 
copper aro about equally efficient as cathodes, and 
in general the efficiency is surprisingly insensitive to 
the conditions of electrolysis Broadly speaking, this 
is also tho conclusion wo have reached in a study of 
the electrolytic separation There are, however, real 
differences between different metallic cathodes 
It is a convenience to have a name for the quantity 
a defined by d log H=* d log D, and we propose the 
term ‘ electrolytic separation coefficient" (this a is 
the inverse of the ono used by Bell and Wolfendon) 
The electrolytic separation coefficients of the metals 
which we have examined all lie between 7 9 and 2 8, 
the series in descending order being 
Smooth Pt, Pb, Fo, Cu, Ag, Ni, W, Pt black, Ga 
liquid, Hg 

The coefficient is slightly lower m acid than in 
alkaline solution. In agreement with Bell and 
Wolfenden, moderate changes m current density do 
not make much difference The position of lead 
relative to platinum and to mercury is remarkable. 

With regard to the application of the over-voltage 
theory of Gurney, we should like to refer to one 
point The theory in its original form implied that 
the atoms of H (or D) formed by neutralisation of 
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the H,0+ (or H,DO+) ions are at a very high energy 
level, namely, the energy of free atoms further 
incr e as e d by the large positive potential energy 
pomeesed by the group H,0 at the moment of 
neutralisation. This involves a very high activation 
energy, and calculation shows that even if the whole 
of tho applied over-voltage is drawn upon to reduoe 
the activation required, no reasonable amount of 
current would pass from the solution to the cathode. 
It must, therefore, be supposed that the activation 
energy (known to be of the order of 10,000 calories 
from Bowden’s measurements) is not so high as 
corresponds to the production of free atoms, because 
of the forces acting between hydrogen atoms and the 
metal atoms of the oathode surface These forces 
modify both the potential energy curves H+—H.O 
and H—H,0 , and since the isotopio separation 
depends on the steepness of these curves, different 
metals would gtvn different electrolytio separation 
coefficients But it seems to us that serious difficulties 
lie in the way of accepting the over-voltage mechanism 
proposed by Gurney, whioh we discuss in a forth¬ 
coming article 

B Toplky 
H. Eybinu 

Frick Chemical Laboratory, 

Princeton University, 

Princeton, N J 
Jan 21 

1 Natch, W, 2fi, Ju. 8. l#si 


Nature of Antibodies 

It was found by Breinl and Haurowitz 1 that when 
proteins of an agglutinating serum had been oouplod 
with diaxotised atoxyl (p-amino-benzene-araimo acid), 
the agglutinating power of the serum was not wholly 
lost. In this process, the proteins are themselves 
converted into azo-dyes, but the products aro not 
strongly ooloured. If, howovor, benzidine is tetrazo- 
tised, and coupled to Ji salt and to the serum 
proteins, according to the method of Heidelberger, 
Kendall and Soo Hoo', a deep red compound is 
formed, and the agglutinin again is not wholly 
destroyed 

If the agglutinins of the serum are proteins, this 
coloured product should be adsorbed specifically by 
homologous bacteria Actually tho protein dyes thus 
formed are readily adsorbed non-speoifloally Never¬ 
theless, if weak solutions are used, a striking quantita¬ 
tive difference can be shown between the degree of 
adsorption by homologous and heterologous bacteria 
For example, two tubes (A and B) were put up, 
A contained a suspension of typhoid bacilli, eight 
minimal agglutinating doses of typhoid-agglutinin- 
dye (prepared from the euglohulm of typhoid agglu¬ 
tinating serum) and untreated cholera agglutinating 
serum. B contained a suspension of cholora vibno 
in place of typhoid bacilli, the other constituents 
being the same as in A. After agglutination was 
complete, the agglutinated bacteria deposited in A 
were pink, while thoso m B were oolourlees. In the 
converse experiment, using cholera-agglutinin-dye, 
the cholera vibrios were coloured, the typhoid bacilli 
unoolouxed. 

This specific adsorption of the dye from the 
homologous ooloured agglutinin is compatible with 
the theory that the agglutinins are proteins, but 
still leaves room for the alternatives i (1) that the 
agglutinin is attached to protein and not removed 
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when the protein is ooupled to the diazo oompound, 
and (2) that the agglutinin m a non-protein aromatic 
substanoe which will form an aso-dye. 

Supposing that the dye taken up specifically by 
the bacteria is protein-dye, the amount can be 
estimated colonmetncally. In examplo A, 1 ml 
of standard agglutinablo suspension took up 2 x 10-* 
gm ; of the eight minimal agglutinating doses 
added, less than one doso was left m the supernatant 
fluid The minimal agglutinating amount for 1 ml 
of suspension is therefore about 2 X 10-’ gm , 
an amount less than that required to form a con¬ 
tinuous layer on the surface of the bacteria. If this 
estimate is correct, it is not surprising that prepara¬ 
tions of agglutinin should have been prepared m 
which protein could not be detected 

John Mabrack 

Hale Clinical Laboratory, 

London Hospital 
Jan 18 


1 Brdnl, F and HaurowlU. F, X famun Pont* , 77. 17# , 1BS2 
• Heldoiborger, M , Kendall, F B and Soo Hoo, (' U , j Bsp 
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Progestin in Placental Extract 
Hkvbral facts have led to the supposition that the 
ooipus luteum hormone, called progestin by Allen and 
Comer, should bo present in the placenta; for example, 
the frequently observed continuance of pregnancy 
in womon after removal of the two ovaries and the 
increased threshold ior the action of costnn in 
pregnant animals, even after castration (Cournor) 
Collaborating with Dr. A. Luehs, two of us (P. d F 
and M. T ) havo tnod in vain to oxtract progestin 
from the placenta and have published negative 
results 1 We had, howover, obtained slight indications 
of activity of such preparations and therefore con¬ 
sidered that the search for this hormone in the 



prepared from plaoenta of pregnant cows and tested 
on an adult castrated rabbit (0,8OQ gm ) and on an 
infantile activated rabbit (600 gm ) Both animals 
showed distinct proliferation of the endometrium in 
doses of 1,600 gm and 600 gm. respectively of fresh 
tissue The output of hormone is still rather low 
and our investigation is now being extended to a 
quantitative study of human and animal placenta 
obtained during pregnancy for other reasons than 
abortion. 

A A Adi.rk 
P db Fkbmbrv 
M Tausk. 

Organon Laboratories, 

Oss, Holland 
Dec 29 


Fine Structure of the Ktx Line of Beryllium 
Tkk /fa line of beryllium, occurring at the vory 
long wave-length of 116 7 A , was measured by 
Sdderman 1 , who found it to consist of a broad band 
10 A. wide In view of the recently discovered fine 
structure of the carbon Ktx line, I havo re-invuetigated 
the beryllium soft X-ray spectrum, and, as the 
spectrogram (Fig 1) shows, have found it to consist 
of two diffuse components That at the longer wave¬ 
length is the stronger The separation is 6 3 A or 
4 8 electron-volts The measurement of the long-wave 
component is, however, difficult, as it coincides with 
the fifth onlcr of oxygen Ktx. A comparison of the 
width of tho romponont with that of the fourth 
order of oxygon Ktx shows that it is too wide to be 
due to the oxygen lino 



plaoenta should be continued. W. M Allen and R. K. 
Meyer 1 have recently described a method for the 
quantitative separation of progestin from cestrrn and 
emphasised the importance of their method for the 
isolation of progestin from sources which are very 
noh in cestrrn. 

Using their method, we have now demonstrated 
the presence of progestin in two lots of plaoenta. 
The first batch waa extracted from full term human 
plaoenta and tested on an infantile rabbit (activated 
with OBstrrn aftor Claubeig’s method) and gave 
distinct proliferation in a dose corresponding to 600 
gm. of fresh tissue (Fig 1). The second batch was 


Fio X 

There are two possible explanations of tho duplioity 
of Be Ktx The flret is suggested by the carbon Ktx 
structure*. The carbon line oonsists of two (or possibly 
more) components The stronger of these is attributed 
to the 0 J£a,,i lino and the weaker, short-wave com¬ 
ponent is probably the ordinary satellite Ka„ A 
simple calculation of the expected separation agrees 
with the observed value. A similar calculation for 
beryllium also is in rough agreement with the separa¬ 
tion given above The second possible explanation 
arises out of the foot that the surface of the beryllium 
is heavily oxidised in my experiments, and it is 
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possible that, whilst one of the components obtainod 
is due to oxidised beryllium, the other is due to the 
pure metal This possibility is now being investigated 
Two other points of interest are observable in 
the spectrogram First, a famt absorption line 
appears at the short-wave edge of beryllium /fa 
This absorption sets m at about 111 1 A Secondly, 
there is quite a Btrong satellite observable on the 
long-wave side of O Ka at about 24 6 A More 
precise determinations of these wave-lengths will be 
published later. 

Physios Laboratories, F. C Chalk lin 

University College, 

London, W C 1. 
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has not yet been found. This fact, and the demarca¬ 
tion between median isms B, and B, may have a 
common origin m the limited range of dilution 
conventionally employed. 

There is no incompatibility between the two 
hypotheses. On the other hand, Lmdemann’s theory, 
aoeepted as the explanation of a well-known effeot 
discovered by Hinshelwood m gaseous reactions, is 
in a sense complementary to Ingold’s theory, which 
derives its support from the successful prediction of 
the course of organic elimination reactions. 

E. A. Moxlwtn-Huohm. 

Phys lkaliach - Chemischee Institut, 


Germany. 
Jan 0 
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Dynamics and Mechanism of Aliphatic Substitution 

Slatob* observed that alkyl halidou and sym¬ 
metrical ethylene di-halides react bimolecularly with 
sodium thiosulphate in water, but that tlie velocity 
of reaction with lodochlorothanc and bromochlor- 
etluuie was independent of the concentration of 
thiosulphate The phenomenon under discussion is 
the transition m kinetic order of a reaction due to a 
very slight modification in the structure of one of 
the reactants The problem has been discussed by 
E D. Hughes and lngold*, who reveal varied and 
more reliable instances of the samo phenomenon 
For example, P-phenylothyltnmothylammonium 
hydroxide decomposes bimoleoularly, whereas halides 
of tho corresponding p-mtro derivative decompose 
unimoleoularly 

Tlie velocity of hydrolysis of both ethyl chloride 
and tertiary butyl chloride depends on their con¬ 
centration, but only in the former case is it influenced 
by the concentration of alkali Tho elimination of 
methyl alcohol and tertiary butyl aloohol from 
substituted sulphomum hydroxides are processes of 
the second and first order respectively (E D Hughes 
and Ingold*) According to the theory of Ingold, 
relating to reactions of typo B, high cationic stability 
of the rejactable group and low nucloophilio activity 
of the reagent-anion tend to favour a unimolocular 
mechanism, which m turn admittedly implies a 
relatively long life to tho aotivatod organic ion 

The question may now be raised whothor the 
kinetic distinction observed between two similar but 
specific chemical reactions under ordinary conditions 
would persist at totally different concentrations In 
principle it is possible for the order of reactions of 
B, and B, respectively to booomn roversod below 
and above a critical concentration (c) of the reagent 
anion; c (in gr&m-moleoulea per litre) would be 
related to the overage life-time {<) of the activated 
organic reactant (m sooonds) by the equation 

c-Ay/* 

t v T 

|a is the reduced mass of the molecules concerned; 
and A, which is a function of tho molecular diameters, 
is approximately II. From S la tor’s data, t for 
lodoohlorethane beoomes about S x 10 -1 * second. 
The Lindemann mechanism thus leads to plausible 
results when applied to reactions in solution; but 
it is noteworthy that change in lunatic order due to 
variations m the oonoentration, although sought 4 , 


Atmospheric Pressure and the Ionisation of the 
Kennelly-Heaviside Layer 
Evidence of a connexion between meteorological 
conditions m tho troposphere, and the behaviour of 
radio waves reflected from the Kennelly-Heaviside 
layer has been noted by Colwell 1 in America and by 
Ranzi* in Italy. Again, Stagg* has discovered a 
relation between the diurnal variation of barometno 
pressure at Aberdeen and the general state of mag¬ 
netic conditions over tho earth There appears little 
doubt that some relation exists between conditions 
in the troposphere and tho ionosphere 

Evidenoe which appears to bear on tho fundamental 
nature of the relationship has been obtained as a 
result of two senes of experiments earned out m 
Melbourne and Sydney during 1931 and 1932 

Tn the first senes, earned out at the University of 
Melbourne with the collaboration of Mr R O. Cherry, 
during November-Decombor 1931, and March-Apnl 
1932, the average night intensity of tho sky wave from 
the transmitter 3 AR (610 kc /sec.) was measured at a 
distance of 90 km From the second sonoe, earned 
out between Melbourne and Sydney on a frequency 
of 1416 ko /soc dunng October 1932, it was possible 
to find directly tho maximum ionisation density in 
tho E layer from observations of the rays of known 
angle which penetrated that layer. 

From both senes a very close direct correlation is 
evident between the avorage night-time ionisation 
density m the iff layer and the barometno pressure at 
ground-level measured at a tune ranging from 12 to 
30 hours after the ionisation observation. For 
example, if on any night the average ionisation 
density is greater than that on the preoedmg night, 
thon Hie barometer mvariably rises within the time 
interval mentioned. In most oases the time lag is 
near to twelve hours, the greater lag being associated 
with slower moving disturbances 
Tho results obtained in the first senes of experi¬ 
ments are in oomplete aooord with those of Colwell, 
though the explanation offered differs considerably 
from his Thus, Colwell considers that the “E layer 
is oonoentrated in the regions of low pressure”*, 
resulting m a stronger post-sunset signal. On general 
theoretical grounds it is rauoh more probable that a 
stronger night signal on the frequency of KDKA 
(980 kc./ssc ), upon which station Colwell's measure¬ 
ments were made, would result from a decreased 
intensity of ionisation in the absorbing portion of the 
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E layer. Such a deduction is even more probable for 
the frequency at which the first senes of measure¬ 
ments described above was mode, there being email 
possibility of electron limitation being operative so 
eariy in the night. 

That this view is substantially oorreot appears to 
be shown by the remarkably dose correlation found 
m the seoond senes of experiment*, which gave the 
ionisation density dirootly. 

The relation of the results desenbed above to those 
of Ranzi, which are principally oonoemed with the 
occurrence of abnormal night tune increases m 
ionisation, is not so obvious. It seems dear, however, 
that in seeking an explanation of abnormal night 
ionisation, the possibility of horizontal movements of 
the ionosphere must not be overlooked. The phen¬ 
omena described above strongly suggest the presence 
of winds at these high levels of the stratosphere. 

This work is being c&rriod out under the auspices 
of the Australian Radio Research Board, to which I 
am indebted for permission to publish this advance 
report. D F. Martyn. 


1 Nature, us, 827. Oct 22, 1931. 

• JfATUBS, )M. 388, Sept i, 1932 

• Nature, 127. 402, March 14. 193] 

• Pkf Jin , it, ri* . 1983 


Small Sand Craters of Seismic Origin 

Thu small sand craters of seismic origin, described 
by Dr. Sheppard in Nature of Deoembor 30 (p 1006), 
as oxamples of unusual structures, are common 
results of severe earthquakes in alluvial regions. 
The formation of such vents and their related fissures 
was first explained by R. Mallet and T Oldham in 
the case of the Cachar earthquake of January 10, 
I860 1 , and their theory was adopted later by K D. 
Oldham in his description of the numerous and 
widely spread occurrences caused by the Great Indian 
earthquake of June 12, 1897*. Briefly, this theory 
postulates a certain amount of vertical movement 
from below, resulting in the transmission of the 
wave motion through layers of loose, oozy sand into 
tho overlying, impervious and harder layers of the 
surface alluvium. The inertia of tho latter is behoved 
to causo a compression of the watery sub-stratum 
and the expulsion of part of its contents through 
simultaneously formed cracks above, usually os a 
geyser-like flow. The spurting which reliable eye¬ 
witnesses state takes place on these occasions, the 
return of the water when quiescence is attorned and 
the formation of the ora tern with their scored sides, 
are all accounted for satisfactorily by this theory. 

The epicentral tract beneath which the Pegu 
earthquake of May 6, 1930, originated, happened to 
form port of a vast alluvial plain in Lower Burma, 
and Mod vents, orater* and sloughs were prodnoed 
over wide expanses of country as a result* Similarly, 
after the Pyu earthquakes of December 3 and 4, 
1930, m Upper Burma, many examples were noted 
m suitable plaoos, for their formation demands a bed 
of watery sand, overlain by a thiok deposit of day*. 
In no oaao, so far as they were examined either by 
my oolleaguos or myself, was any evidence found to 
lead to a modification of the older theory, still less 
to adopt the belief that they originated in a subsidence, 
of the land, followed by a restoration to its ongtnal 
level, as stated by Sheppard, Insufficient attention 
has been paid in the past to the action of gas which 


may be so liberated from water-bearing strata 
charged with decomposing organic matter in such 
situations, but this would in any case only intensify 
the known, meohanioal, surface effects of the disturb¬ 
ances. 

The suggestion that the sandstone dykes of the 
Tertiary formations of south-wee tern Ecuador may 
have been injected during earthquakes, recalls 
Kendall’s identical explanation of tho sandstone 
dykes and “fossil sand blows” of various parts of the 
British Coal Measures*. j Cooanr Brown. 

(late Superintendent, 

Burma Party, Geological Survey of India). 

“Dunelin”, Broxboume, 

Herts 
Jon. 19. 
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The Infinite and Eternal Energy 
I shall be obliged if any reader of Nature can give 
mo the reforenco for Herbert Sponcer’s statement that: 

“Amid tho mysteries that become more mysterious 
the more we exammo them, wo find the one certainty 
that we are in the presence of an infinite and eternal 
energy from which all tilings prooeed ” 

I quote from memory of reading this statement 
some forty years ago I think it was m the form of* 
a letter on the completion of the “Synthetic Philo¬ 
sophy" I have failed to traoe it at the British 
Museum or m Herbert Spencer's works, and the 
Herbert Spencer Trustees have been unable to find 
the reference for me. Prof. Wilhelm Ostwald had 
not heard of it, and he asked me for tho reference; 
but I was unable to give it to him. 

It was widely quoted and oomroonted upon in 
the Press at tho time it was published. Consequently, 
it is strange that there should be any difficulty in 
finding the reforenoo 

Villa Waitemata, Donald Murray. 

69 Boulevard do 1’Obsorvatoiro, 

Monte Carlo. 

Jan 17. 


Tidal Bores 

In Nature of February 3, p. 180, reference is 
made to a suggestion by Dr. Vaughan Cornish that 
a co-operative study of the Trait Bore should be 
undertaken by a group of atudente, equipped with 
tide-gauges, etc. 

The late Mr. Champion devoted much tin® to 
observations in the Trent, using a special tide-gauge, 
at a large number of places. At his death we under¬ 
took to examine and collate all his material, which 
was presented to us by his sister. Thu work u nearly 
completed, and the results will shortly be published. 
The oharaoterutw shape of the bore in detail, size, 
rates of travel, etc., have been deduced for a number 
of stations. A. T. Doodson. 


Liverpool Observatory and Tidal Institute, 
The Observatory, 

Birkenhead. 
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Resemrc 

Nudity in English Folk-Dan ring. A photograph of a 
carved wooden panel, about 14 in. long, formerly in 
Lancaster Castle, represe n ti n g figures apparently 
engaged in a moms dance, is published m the Journal 
qf the Englteh Folk Dance and Song Society, vol. 1, 
pt. 2, by Miss A. O. Gilchnst. The panel is of un¬ 
certain date, but is probably contemporary with 
Henry VII.' There are seven figures repr e sented, of 
which one wearing a cloak and feathered oap carries 
pipe and tabor, while another, wearing a high oap 
and distended skirt and bearing a ladle for contri¬ 
butions, is evidently the ‘Maid Marian’. The fool 
wean oap and bells and oames a bauble or bladder 
The third figure in the processional is either a nude 
woman or a boy with artificial female characteristics 
personating a woman. Sir Edmund Chambers, to 
whom the photograph has been submitted, Buggoete 
a oonnoxion with whatever it may bo that lion at 
the bottom of the Lady Godiva legend and prooession. 
There is evidenoe for the appearance of nude figures 
in English donoon in the Puritan denunciation of 
“light, lewde and lascivious dancing” m which the 
“greatest abuse’’ of all wan "danoing naked m nets”, 
the moms danoera, it was said, oommg to danoe 
about ohurch during divine service. It is to be 
noted that nude figures on misenoords, dating from 
the fourteenth to early sixteenth centuries at Beverley 
St. Mary, Worcester, Norwich, and elsewhere, wear 
nets while riding on goats, stags or geese It has 
been suggested that these nets may have served the 
purpose of ‘fleshings’. The Bubjeots of medieval 
misericords seem frequently to have been derived 
by the artut from what he had seen in plays and 
pageants. 

Growth Phases of the Organism of Cattle Pleuro¬ 
pneumonia. The micro-organ wm of this disease m some 
of ita stages of growth is just on the limit of visibility 
and is filterable at times through a Berkefeld V 
filter. Bordet noted that in serum-broth cultures 
spinllar and filamentous forms develop together with 
small globular and ring forms. Other authors have 
suggested that some of these appearance* may be 
artefacts, and various guesses have been made as 
to the position of the organism, which has been given 
such generic names as Aeteroeoccue, Mxoromyoet, 
Myooplaema and Arteromycee. J C G. Ledingham 
has now studied the problem, and has obtained muoh 
information by the use of impression preparations 
of growth on Bolid media (J. Path and Bad , 37, 
No 3, 393 ; 1933) Aooordtng to him, in the initial 
stage of growth, numerous deeply staining chromatic 
ooipuaoles are seen with ramifying filaments of 
varying length and containing w their substance 
small chromatic bodies. Detached pieces of filaments 
form the vibnoruo forms of Bordet. The threads 
form complicated males of filaments having muoh 
resemblance to aotmomyootio ookmiee. Terminal 
and endomyoelial chromatic nodes in the mycelial 
filaments swell up into large oval structures, and m 
the folly developed colony become surrounded with 
a thick sheath amidst the tangled myoehal threads. 
Led ingham considers that the organism, as well as 
that of ’agalactia’ which was also studied, must be 
placed m the family AoUnomycetacece. Filterability 
through filter oandles, he suggests, may be due 
to an unusual plasticity of the protoplasmic struc¬ 
ture. 


b Items 

Plum Rut Fungus on Apricot and Peach. The disease 
of the plum oaused by a rust fungus, Puccima 
pruni-epinoea, has been known to occur in English 
gardens for many yean. A reoent paper by Prof. 
E S. Salmon and Mr. W. M. Ware (Gardener*' 
Chronicle, Deo. 30, 1983, pp. 490-492) reporta that 
the disease is now attacking apnoote and poaches in 
several district*. The new hosts do not appear to bo 
attacked very severely, and the damage caused is 
very slight m comparison with the heavy losses of 
American and New Zealand growers. Descriptions 
of the fungus are given in the paper referred to, and 
the interesting suggestion is made that the physio¬ 
logical variation described by Jaoky as “form 2” 
has been mtroduood to Great Britain from the 
Continent. Anemone coronaria, the St. Bngid 
anemone, is the winter host of the fungus 

Stocks for Cherries and Pears. The fundamental work 
of the staff of the East Mailing Research Station on 
the standardisation of apple stocks is now being 
I extended to the oherry and pear crops. In the Journal 
qf Pomology and Horticultural Science, 2, No. 4, 
Deoember 1933, two papers are published—"Stocks 
for Morello Cherries” by Mr. N H. Grubb (pp 276- 
304), and “ ‘Free’ or Seedling Root*took* in use for 
Fears; their Description, Selection, Vegetative 
Propagation and Preliminary Testing” by Mr. R. G. 
Hatton (pp 306-334) Three mam types of oherry 
stocks were tried—sweet cherry, Mahaleb and acid 
oherry—and each type was budded or grafted with 
scions of Morello. Sweet oherry carried a scion growth 
of moderate vigour, but soleoted stocks showed 
considerable differences. Mahaleb was considerably 
larger than sweet cherry in the early stages, but 
later became weaker and more spreading in habit 
Acid cherry stocks were found to be distinctly 
dwarfing. Mr. Hatton has classified the free pear 
rootstocks of Europe, obtaining four mam botanioal 
groups (A, B, C and D) Some very striking differ¬ 
ences m vigour of vegetative clones have been found, 
and tested under field conditions. The botanical 
groups all varied considerably, and it is interesting 
to note that the extremes of vigour were exhibited 
by members of type O. The stock numbered 07 
produced a total wood-growth of 124 metres, whilst 
04 only gave 68 metres. 

Kerguelen Archipelago. Sir Douglas Mawson con¬ 
tributes to the Geographical Journal of January a 
paper on Kerguelen which embodies the results of 
his observations during the Discovery visit in the 
summer of 1929-30. The Kerguelen Archipelago, 
Heard and Maodonald Islands are considered to be 
subaenal features of a vast submarine rise on the 
j floor of the Southern Ooeaa. This nae, which was 
traced by the Dieoovery into a high southern latitude, 
was formerly supposed to represent the remains of a 
submerged continental land mass, but 8ir Douglas 
Mawson believes that the petrological evidenoe point* 
rather to the Kerguelen area being an igneous blister 
on a deep ooean floor. It may, however, have been 
of considerably greater extent during the low-level 
stage of the sea in the peak period of Pleistocene 
glaciation. Another point of interest is the evidence 
toot the present land topography owes most of ita 
features to the work of loe. Sheet ice has done much 
of the work while deeply-cut glacial grooves an 
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superimposed on the earlier more general eroeion, It i* 
dear that m places, particularly on the west, shelf loe 
did much to protect the ooast from marine erosion. The 
paper includes a revised map of south-east Kerguelen. 

Primary Standard of Light. In an article published 
in Worid Power of August 1933, Dr. J. W. T. Walsh 
gave a history of the attempts that have been made 
to establish a primary standard of light leading up 
to the work of Ives on the black-body standard As 
a dureot oonsequenoe of this work, the International 
Commission on Illumination reoommended that the 
brightness of a blaek body under precisely defined 
conditions should be adopted aa the primary standard 
of light. Following on these lines, the United States 
Bureau of Standards developed a form of black body 
standard which is regarded as very satisfactory. It 
oonsiste of a small tube of refraotory material held at 
the freezing point of platinum by immersion m a 
bath of the solidifying metal. The tube is made of 
thona and the lower end is filled with powdered 
thona The apparatus is placed in an induction 
furnace operated by current at a million frequency 
The brightness of the hole at the top of the tube is 
then measured photometrically In a second artiole 
published in the January number of World Power, 
Dr. Walsh gives the results obtained with this 
apparatus at the national laboratories of Franoe, 
Croat Britain and the United States These results 
are: Franoe 58 84 international candles per square 
centimetre. Great Britain 59 10 and the United States 
58 84 This shows that the standard developed at 
the Bureau of Standards represents a primary 
standard of light which is reproduoible from specifica¬ 
tion to the precision of about a quarter of one per 
oent This is a great advanoe on any previous pro¬ 
posal. The adoption of this standard will in no way 
affect the value of the international candle Its only 
function is to ensure that there is no drift in its value 

Heats of Dilution. A study of the heats of dilution 
of aqueous solutions of zinc, cadmium and copper 
sulphates at 25° (Lange, Monheim and Robinson, 
J, Amer Chtmx Soe., Deoember 1933) has given 
results of interest m the theory of strong electro¬ 
lytes. Within the limits of error, the measured 
(intermediate) heats of dilution were proportional 
to the square root of the molality below 0 001 molal. 
Although this is in agreement with the limiting 
Debye-Hilokel law, the value of the factor of pro¬ 
portionality was not m agreement. The extension 
of the theory by Gronwall, La Mer and Sandved 
requires that the heats of dilution should fuse into 
the limiting law straight lines at very low concentra¬ 
tions. It was found, however, that the individuality 
of slope persists to the lowest measured concentra¬ 
tion, 0 00005 molal, although this behaviour is not 
disclosed by other methods of measurement, such 
ss electromotive forces and freezing points, a result 
which the authors suggest is partly due to the lower 
aoouracy of such types of measurement. The values 
for the beats of dilution are also not in agreement with 
those found by the electrochemical method, although 
there is no theoretioal ground for expecting the two 
methods to yield different results. The values for the a 
parameter (oorreotion for unuo radius) in the extended 
theory are found to be different for tmo and oadnuum 
sulphates, although the electrical method had given 
practically the tame values, and the values of the 
initial akipes for these 2-2-valent salts were in poor 
agreement with the value required by the limiting law. 


Cracking of Cement. A report issued by the Depart* 
ment of Scientific and Industrial Research (Building 
Research Teoh. Paper No. 15, “Temperature Rise m 
Hydrating Concrete". London: H.M. Stationery 
Offloe, Is 3d. net) deals with the nae m temperature 
in oonorete in the prooess of setting and hardening 
caused by the ohemioal reactions between water and 
oement. In large masses of oonorete the rises in 
temperature may be considerable, and this may not 
only affect the properties of the material itself but 
also may influence the distribution and intensity of 
stresses throughout the mam The fundamental 
cause of some of the senous oracking that has occurred 
in large masses of oonorete, is the expansion due 
to the heat evolved during the hydration prooess 
followed by contraction during the subsequent cool¬ 
ing Rapid-hardening oementa attain a high strength 
dunng the period when the temperature is highest. 
During subsequent cooling the oonorete may become 
subjected to internal a tram, and this possibility has 
caused considerable concern among engineers. The 
report contains particulars of observations of tem¬ 
perature rises made on some fifty important oonorete 
structures in various parts of the world They show 
generally that with modem cements there is a 
tendency to attain higher maximum temperatures, 
and to attain these temperatures in a much shorter 
time, than was the case with oemonts formerly used. 
The report describes the laboratory methods de¬ 
veloped at the Budding Research Station for 
measuring the rise in temperature of a particular 
oonorete under conditions simulating those of 
practice 

Design of Beam Array*. One advantage of short¬ 
wave transmission in radio communication is that it 
is possible to ooncentrate the radiation to a oertain 
extent in one direction, thus forming a beam of 
waves. In his classical experiments, Hertz showed 
that by using a parabolic reflector and placing the 
transmitter along the focal line, much more powerful 
effects wore produced in a reoeivor placed on the 
focal line of a similar reflector when the reflectors 
faced one (mother. Hence these waves can be re- 
fleeted by conductors. A senes of vertical aerials with 
their bases on a parabola (called a beam array) will 
act like Hertz’s reflector. In practice, great care is 
taken to ensure that the axis of the beam lies in a 
great oirole path joining the transmitting and re¬ 
ceiving stations, but hitherto little attention has 
been paid to the oorrect angle of elevation of the 
beam. In a paper read to the Institution of Electrical 
Engineers on January 3 by T. Walmsley, the results 
of an investigation into the factors controlling 
the economic design of beam arrays are given 
and definite conclusions are obtained The author 
states that before the design of an array system 
is undertaken, testa should be made over several 
months to find tho best angle of propagation m 
the vertical plane If, as in the case of the Berlin - 
Rugby circuit, this vanes appreciably with the 
season of the year, an array capable of having it* 
angle of protection varied should be built. In 
the case of the Rugby-New York circuit, the best 
angle of projection—about 79° to the vertical— 
vanes very little dunng the year. As the wave¬ 
length increases the cost of array system* for a given 
efficiency rapidly kioreases. In this case also the oost 
increases as the angle to the vertioal at which the 
radio energy Ss required to be projected or received 
increases, 
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The Teaching of History and Prehistory in Germany 


T HE German Minister of the Interior, Dr. Frick, 
has issued a circular (under official reference 


number III 3120/S2 A}* oontainmg “guiding ideas 
(Lmtgedanken) for historical instruction in all German 
schools, and has transmitted them to all educational 
authorities in Germany. These “directive principles 1 ’ 
{Rushthnxen ) have been issued also to the Union of 
School-book Publishers, and are to serve as a standard 
for the educational authorities in forming tlieir 


opinion of historical textbooks submitted to them 
for adoption. Until the publication of these historical 
textbooks, whioh can soaroely be expected before 
Easter 19SS, these “direotive principles’’ are also 
to be regarded as guiding ideas for historical in¬ 
struction in all German schools. We print below a 
translation, with German words and phrases in par* 
en theses where there may be doubt as to tho actual 
shade of moaning, of the full text of the document. 


The dirootivo principles are not intended, and 
cannot attempt, to give even by implication a 
survey of tho whole material or the manner of its 
presentation. They rather direct attention to certain 
important points of view that hitherto have been 
oonsiderod inadequately, if at all, and that must 
accordingly be given greater prominence (etdrker zur 
QtUung kommen) in future. 

Prehistory should be mentioned first, since it not 
only looates the starting point of our continent's 
historical development in the Central European 
cradle of our nation (Volk), but is further, as a 
“pre-eminently national science" (hervorragend nation- 
ate Wieeenechaft) (Kossinna)t, better fitted than any 
other diseiphno to counteract tho traditional under¬ 
valuation of the cultural level ( Kulturhohe ) of our 
Germanic (germantschen)t forefathers. 

Then from prehistoric times through all subsequent 
millennia until the present day, tho significance of 
moo must reoeive due attention ; for it represents the 
ground ( Urboden ) from which all fundamental char¬ 
acters both of individuals and of peoples spring 

A fhrther point of view is the idea of nationality 
(der vSUcische Gedanke) as opposed to the international 
idea, the creeping poison of whioh has for the last 
hundred years boon threatening to corrode the 
German soul itself; for Germans are more prone 
than any other poople to pursue dreams that are not 
of this world 

With the idea of nationality (i lem volktschen) is 
intimately connected that of national citizenship 
(dvr volktburgerliche Gedanke). To-day a full third of 
all Germans live outside the frontiers of the Reich. 
Historical study m treating of German history must 
therefore not bo restricted to the area oompnsed 
within Germany’s frontiers, but must always keep 
in view the fortunes of our brethren (Stammeebnlder) 
dwelbng beyond them. 

In opposition to tendencies of a different trend, it 
is to bo required that the description of conditions of 
life (dee ZusidndUchen )—cultural history (Kultur- 
geeehushte) —however important it may be for the 
characterisation of groat periods of development, 
■hall not be given pre-eminenoe over the political 
history which shapes the fate of nations. This means 


t GimUv Kuainna was profeasor at prehlsUur at Berlin n«*n >><< 
death In IBS*, (bunder of the OeaeltarhaA fOr dsuteobe VotjM 
end the prrlodloal, M mmmi , and author of m 
,T I>fe dentacbe V-*— ’ 


t Gsoaaal*-** Where translated "Gennanio' , toetead of “Teutonic"; 
dcsticft* remains “Oennan" 


bringing out the foroos that make history, so that 
the pupil shall not be lost in the bewildering multitude 
of isolated events, but Bhall grasp the main lines and 
doopor connexions and so be assisted m the forma¬ 
tion of his pohtioal judgment and will (and so tn 
Miner poUtischen Urteils- and WUUnebildung gefOrdert 
wind). 

Tho heroio idea in its Germania expression (der 
heldische Gedanke in Miner germanitafien Aueprdgung), 
associated with the idea of leadership (Ftihrergedanke) 
of our own day, that is linked with the earliest models 
of the Germania past (der an Oltesten VorbUder 
deuteeher Vergangenheit anknupft), must penetrate 
historical instruction at all stages The two together 
with their inherent heert-stimng power arouse the 
enthusiasm without which the study of history may 
easily booome for the majority of pupils a tedious 
accumulation of faota (Wieeenstoff). The heroio 
idea, however, leads on directly to the heroio outlook 
( Weltanschauung) which specifically befits us ( die ant 
artgemaM Ml) as a Germanic people, as no other does, 
and inspires us with ever-renewed vigour in the 
struggle for national self-assertion ( vbUnsohe Sdbttbe- 
hauptung) m tho midst of a hostile world. 

In detail, the following points are still to be noted. 
The textbooks are to begin with an aooount of tho 
primeval history ( Urgeschxchte)\ of Central Europe 
(tho Ice Age) and show how distinct raoes (Neander¬ 
thal, Aungnao, Cro-Magnon) were the bearers of 
specific ( arteigener ) cultures It can be shown, in 
primeval history already, that culture is a creation 
of race. This fact is only obscured, but not cancelled, 
by the racial mixtures of later tunes. 

From the beginnings of prehistory (Vorgeechichle )| 
(post-glacial times) the Nordic and Faelio raoes 
spread over North and Central Europe. The principal 
areas of their distribution, as well as those of the 
r emainin g primary raoes of Europe, are to be illus¬ 
trated with simple sketches. The history of Europe 
is the work of peoples of Nordic race (nordraeeiecher 
Vtdker); their cultural level (KultvrhOhe) is revealed 
to us not only by the relics they have left in the way 
of stone and bronze implements, but also by their 
achievements in the spiritual domain, that soienoe 
can infer—not least in the highly developed Nordic 
(Indo-Germamo) parent tongue whioh has ousted 
(save for survivals) the languages of the remaining 
European raoes. 

We take the path to Hither Asia and North Afhoa 
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with the first Nordic Invasion* whioh must have 
taken place already m the fifth millennium b c. Thu 
u indicated by finds of Nordic skulls in the earliest 
Egyptian graves and by the early-attested blonde 
population of the coastal region of North Africa 
(of. Lapouge, “L*Aryan, son rAle social", Pans, 1888). 
The racial origin of the Sumerian* is still obscure, 
but their language permits of hundreds of comparison* 
with Indo-Oermamo roots which could be most 
readily explained by the assumption of a former 
upper olass of Nordic oonqunrors (die Annahme einer 
ekemaligen nordischen Erobererechicht). A decisive 
influence on the history (Erne entscheidrnde 
Beerr\flussung der Oeeektchie) of Hither Asia was 
first exercised by the Indians, Modes, Persians and 
Hittites, originally of Nordic stock (nordraeneohen). 
The pupils must live through, as if it were that of 
their own blood-relations, the fate of these peoples 
who eventually declined, overwhelmed by the forces 
of foreign blood (unter der Vbermaeht fremdrassigen 
Elutes) after they had created high civilisations in 
India and Persia 

The history of the Greeks has again to begin from 
Central Europe. It must onoe moro be insisted that 
it deals with our nearest racial brothers (unsere 
nachsten ratnschsn Brudrr). Henoe too our intimate 
relation to Greek art, quite different from our relation 
to Chinese, Japanese or Mexican art. The Nordio 
Greeks, as conquerors, formod the aristocracy 
(HerrenschicM) in the land. In Attica in the time of 
Pausamas, Can an was still spoken in tho countryside 
by the indigenous population. Hero in the south the 
struggle of classes (der Kampf der St&nde) was based 
upon a contrast of races Both m Athens and in 
Sparta the full citizens constituted only a minonty 
ovor against the indigenous population and the 
slaves ; these, at least in Athens, were largely of 
Asiatic origin Henoe with the breaking down of 
olass banners by the democracy and with the 
unrestrained mixture of raoes that followed, hastened 
by the growing decline m birthrate (Kinderarmut) 
(Polybios 1) the fate of the Nordio raoe in Greeoe 
was sealod, and the decay of Greek culture proceeded 
with such furious sjieed that in barely 200 years 
the Greek people sank into complete insignificance. 
(Information on the racial aspect of this develop¬ 
ment in Gilnther, “Rassengesohichte dee hellemschon 
und rAmiachen Volkes”.) 

Tho history of the Nordic peoples of Italy must 
likewise begin in Central Europe, so that here too 
the racial kinship may be felt The struggle between 
patricians and plebeians is to be understood maiqly 
(vorwiegsnd) as a racial struggle ( Bassenkampf }— 
henoe too the particularly fierce resistance to the 
grant of the right of intermarriage (Ehegemexnschttft) 
to the plebeians The Nordio element in the Romans 
was nearly worn out in unooasing wars. By the time 
of Tlbenus only six of the old patrician families 
survived I The overwhelming majority of the total 
population of Italy consisted of the descendants of 
Oriental slaves. The hopelessness of their plight was 
the background for the stoio outlook ( Weltansthanung ) 
of the Romans. And so by the beginning of our era 
the denordiaamg (Entnordmmg) of southern Europe 
was nearly complete 

The significance of the Germamo folk-migration 
be* fundamentally in the fact that it brought fresh 
(frisches) Nordio blood into the Roman Empire, 
degenerated (entartetm) as It was through this raoial 
hotch-potch (Rassenmitchmasch). Henoe the new 
culture of the Middle Ages bloomed (entfaltet neh 


die neue Kulturblute) only where Germamo peoples 
settled permanently in North (but not South) Italy, 
in Spain, Franoe, England, but not in the Balkans. 
The racial influence of the Nordio Varangians 
(die bhUmatsige Einfluss der nordischen Wardger) 
m Russia was too slight to permeate the enormous 
region with oivilising force Only the faot that the 
Germamo ruling class (germanische Oberschicht) m 
Central, West and South Europe was the bearer of 
medieval culture makes it possible to understand 
how medieval chivalry at its height exhibits every¬ 
where such a uniform character 

More emphasis than heretofore is to be laid upon 
the greatest achievement of tho German Middle Ages, 
tho recovery of the area east of tho Elbe (die 
Wicdergewwnung der ostelhischen Gcbiete) In this 
cotuioxion, it must again be insisted with reference 
to conditions before the migration period that this 
area oast of tho Elbe right away to beyond the 
Vistula was onoe Germamo national soil (einst 
gtrmanischer Volksbodrn) at a timo when tho Slavonic 
pooplcs still dwelt as poor fishermen m the Pnpet 
swamps 

For the rest, however, the insistence on nationality 
must not lead to an unfair estimate of tho Middle 
Ages They wore a time of very groat expansion of 
German power (grbsstrr deutscher Machtentfaitung). 
Tho foundation of national States was then achieved 
in no European oountry ; take, for example, Franoe 
with its constituent states (Unterstaaten)— Provenoe, 
Burgundy, Normandy, Ilo-de-Franoo and Lorraine. 

Modem history reveals for tho first time evolution 
m the direction of the national Stato Yet from the 
beginning of the modem period, international in¬ 
fluences too make themselves gradually more strongly 
felt. They lead to a lamentable intrusion of alien 
elements (zu emer beklagenswerten Vberfrrmdung) 
into German blood, German speech, German law, 
German constitutional theory (Staateaufiaesung) and 
finally into the whole outlook on the world. In 
opposition to them the development of German 
national consciousness is to be brought out; to-day 
it receives new vigour from the more thorough 
investigation of our own history (des heimtschen 
AUertums). Such contemplation of what is speoifioally 
ours (das Arteigene) leads to greater emphasis on 
tho bond of blood which unites us to our kinsmen in 
neighbouring regions and elsewhere abroad. It 
allows us to hope for moreasmg recognition m the 
kindred Germamo countries (in den stammverwandten 
germantschen Ldndem), that the Nordio peoples must 
feel themselves a community united by destiny 
(tine Schicksalsgemeinscha/t) upon tho maintenance 
of whioh absolutely depends the existence of all 
higher Nordic civilisation. 

The last twenty years of our own time must form 
a principal object of historical study. Tho terrific 
experience of the world war with the heroic struggle 
of the German nation against a world of foes, the 
disorganisation of our powers of rosistanoo by forces 
hostile to the Fatherland (vaterlandqfewdhche Krafle), 
the degradation of our nation by the diotate of 
Versailles and the consequent oollapee of the liberal- 
Marxist philosophy are to be treated as thoroughly 
as the moipiont awakening of the nation, from the 
Ruhr struggle to the dawn (Durchbruch) of the 
national-socialist idea of freedom, and the restoration 
‘ * of the German national community on the Day of 
Potsdam 

Minister Dr. Erick at the Ministerial Conforanoc 
of May 9, 1933. 
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British Industries Fair 

T HE twentieth British Industries Fair which 
opened on February IB is the largest national 
trade fair in the world. It is a visible and tangible 
epitome of the range, variety and character of the 
goods manufactured or produoed within the British 
Empire, since only such goods are permitted to be 
displayed and no exhibitor may show articles other 
than those of his own manufacture The three 
principal sections of the Fair, held at Olympia and 
the White City m London, and Castle Bromwioh, 
Birmingham, respectively, will remain open until 
Maroh 2 To trade buyers the Fair is open from 
9.80 a m until 7.80 p m. daily, the publio are 
admitted daily from 4.80 p.m until 7.30 p.m , and 
on February 24 and March 2 they will be admitted 
throughout the day. 

At Olympia the lighter industries are represented, 
while the furniture and textile industries have their 
displays at the White City The Birmingham (Castle 
Bromwioh) Section is devoted to the ‘heavy’ industries 
such as hardware, sanitary ware, gas plant for 
industrial and domeatio use, building, electnoity, 
engineering, metals, mining and railway equipment. 

It would obviously be impossible in a short article 
to review the exhibits, so as to give anything ap- 
proaehing a representative picture of the character 
of the Fair All that can bo attempted is to direct 
attention to a few selected points likely to interest 
scientific readers 

One interesting feature to be notioed each year at 
the Fair is the extent to which new scientific ideas, 
disoovenes and inventions are being applied in¬ 
dustrially. Sir Joaiah Stamp and other writers have 
directed attention to the ‘lag’ between the completion 
of an invention or disoovery, on the laboratory scale, 
and its routine incorporation, m applied form, m 
large-soale industrial operations. The annual exhi¬ 
bition of the Physical Soeioty always has some 
feature or features of novel scientific interest . how 
long is it before such a new scientific idea beoomes 
routine practice m the workshop 1 One may get 
some indication of the lag by noticing how long it is 
before the same idoa is embodied in some indus¬ 
trial product exhibited at the British Industries 
Fair. 

In the hardware, ironmongery and brass-foundry 
group of exhibits at Castle Bromwioh, the number of 
chromium-plated products shown indicates how 
greatly the improved technique of the electro¬ 
chemical deposition of chromium is being applied 
industrially—repeating, it may perhaps be said, m 
this connexion the older story or stainless steel At 
Birmingham the latest scientific improvements in 
equipment for general heating and oooking, and in 
furnaces for the metallurgical industries are exempli¬ 
fied in numerous exhibits. In the exhibition of 
eleotnoal plant and accessories there are new and 
interesting features in generators, motors, trans¬ 
formers, rectifiers, oondensero, accumulators and 
switchgear Reoeafc developments m electrification 
have called for high-speed rotary machines ; and the 
comparatively new industry—that of plastic moulding 
—has had its repercussions on the engineering in¬ 
dustry by giving an impetus to the production of 
special presses. Similarly, the demands of motor and 
aircraft engineering have led to the evolution of acid- 
resisting and rustless steals and of new light-weight 
alloys having great tensile strength. All these and 


many other developments may be seen m the ex¬ 
hibits at Castle Bromwioh. 

At Olympia an exhibit of special scientific interest 
is the Umtod Scientific Instrument Exhibit Among 
the cinematograph machines shown, both for taking 
and for projecting, there is a pocket cinematograph 
camera whioh, by the turn of a switch, can be con¬ 
verted into a cinematograph projoctor. It is shown 
by Camera-Projectors, Ltd. At the stand of Messrs. 
Chanoo Brothers and Co , samples and mouldings of 
a selection of optical glasses representing more than 
one hundred varieties made by the firm are shown. 
Messrs. Cooke, Troughton and Simms, Ltd., of York, 
appear in a new r6le, as manufacturers of a complete 
range of miorosoopes for biologioal, medical and 
metallurgical studies A gas-filled hot-cathode 
rectifying valve is shown by Messrs Partridge, 
Wilson and Co , of Leicester, for the conversion of 
alternating into direct current. Messrs. Ross, Ltd., 
exhibit, besides a wide range of their famous camera 
lenses, including lenses for cinematograph work, a 
complete portable oinematograph projector and an 
epidiascope. 

A novel and interesting piece of apparatus—called 
the ‘hydro -pulaator’—is shown by Mr Lee Guinness 
It provides a high-pressuro jet of water pulsating at 
high frequency It is claimed that the apparatus 
provides a mode of vibratory massage -suitable for 
application to the gums and other parts of the body 
too sensitive to be touohod by the hand, and that by 
it tho teeth may bo more efficiently cleaned than by 
a tooth brush. Messrs. Ensign, Ltd , exhibit the 
“Ensign Midget”, said to be “the most oompaot 
oamera yet constructed” Besides a complete range 
of their well-known miorosoopes, Messrs R and J 
Beck, Ltd , show a senes of workshop projectors by 
which operatives may see on a ground-glass screen 
the magnified images of engineering and other pro¬ 
ducts, the profiles of screws and similar components. 

The ohemioal industry is, of oourso, well repre¬ 
sented and the exhibits form a most noteworthy 
feature of the Olympia Exhibition. 


University and Educational Intelligence 

Birmingham —In the annual report of the Vioe- 
Chancellor it is announced that the number of 
full-time students has reached 1,840 (the maximum 
yet attained). The increase in the number of medical 
students is resulting m congestion whioh can only 
be relieved by the completion of the new Medical 
School adjoining the new Hospital Centre near the 
University Buildings. A beginning has been made 
with the Hospital Centre and the work is progressing 
rapidly, but the magnitude of the scheme is such 
that it is not expected that the first instalment (of 
500 beds) together with the complete Medical School, 
will be ready before the autumn of 1987. An 
increase in the accommodation for the Department 
of Chemistry is also urgently needed, but as the 
estimated cost is £00,000, this oannot be undertaken 
until the expenditure required for the Medioal School 
oaa be definitely ascertained. A chair of applied 
mathematics is also needed. 

In the report the Vioe-Chanoellor refers to the 
problem of the quality of University students in 
general. He oonaidere that of all olaases there is 
not more than about 4 or 8 per oent of the first quality, 
and the university that oan offer the most valuable 
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entrant* scholarships u likely to secure the greater 
proportion of these. On the other hand, there are 
about SO per cent who, being muob below the 
average of ability, only just manage to get degrees, 
and it is these who constitute the ‘unemployment 
problem* 

The claims of the Library are again urged : “If 
our ideal aa a University is education and not merely 
the maintenance of intellectual disciplines, double the 
sum that we now spend on it would be sound and 
rewarding expenditure”. 

Dr. H. F Oilding, formerly reader in experimental 
physiology m University College, London, has been 
appointed professor of physiology m Buoceraion to 
Prof. I. de Burgh Daly, who has been appointed to 
the chair of physiology at Edinburgh. 

London —The title of reader in the University 
has been oonferrod on the following in respect of 
posts held at the Colleges indicated : analytical 
chemistry. Dr. H. F. Harwood (Imperial College— 
Royal College of Science); pathology, Dr Joan M. 
Ross (London (R.F.H.) School of Medicine for 
Women) ; statistics, Dr. E. S. Pearson (University 
College). 

Oxford.— On February 13, Congregation passed 
the Statute, the preamble of which was approved on 
January 23, for extending and improving the pro¬ 
visions for the study of forestry in the University. 
The Statute passed without a division, but consider¬ 
able opposition was offered to a decree providing a 
site for the proposed now forestry building in the 
area of tho Parks allotted for the extension of scientific 
departments, in case a suitable sito should not be 
found elsewhere. In proposing the decree, the Master 
of Balliol pointed out that the moment had arrived 
when a definite decision must be taken ; the whole 
future of forestry at Oxford was at stake. If tho decree 
wore thrown out, co-operation with the Government 
would be imperilled. The decree was opposed by 
Prof R. A. Peters, who denied that the honour of 
the University was at stake The Colonial Offloo 
must have known that no oommitment could be 
entered into without the consent of Congregation 
Further exploration should be undertaken of other 
possible sites. The Warden of New College urged 
that this was not a purely domestic matter, the 
India Office, tho Colonial Office, all the Dominions 
and Crown Colonies were involved. Thoeo who 
opposed the decree would run the risk of destroying 
the oentre of higher forestiy instruction for the whole 
Empire Prof F. A. Lmdemann said that the pro¬ 
posed site was unsuitable and undesirable. The 
decree should not have been brought m until other 
sites had been explored. The general opinion of the 
heads of Scientific! departments, though they wished 
forestry well, was unfavourable to the proposed site. 
The danger of exoeeding the alleged tune limit had 
been exaggerated. On a division, the decree was 
earned by 122 to 91. 


A short Umty History School will be held at 
Bath on April 20-22, at which disouBsiona in con¬ 
nexion with present risks to peaoe m the world, the 
effects of dictatorships on world peace, and the effect 
of science on world peaoe will be introduced by -* 
Prof. H. Dingle, Imperial College of Soienoe and 
Technology, Prof. R. B. Mowat, University of Bristol, 
and Mr. F. S. Marvin. A more extended Sohool will 


oe neia at Home in ivso, wnen tne suojeot wui do 
“Science in the Modem World”. Further information 
can be obtained from Mrs. K. E Innas, 29 High 
Oaks Road, Welwyn Garden City, Herts. 

Foun Lady Tata research scholarships, of the value 
of £400 a year each, will be open for award m June 
1934, to men or women of any nationality, for research 
work m the subject of blood duoaeee, with special 
reference to leuoseroias. Eaoh will be tenable for a year, 
from October 1, 1934, and renewable up to a normal 
maximum tenure of three yean Candidates for these 
scholarships must send their applications in tune to 
be reoeived m London on April 15, addressed to the 
Secretary, Dr H S Patel, Lady Tata Memorial 
Trust, Capel House, New Broad Street, London, 
E C 2, or Prof. A. Vaoba, Calvinstraase 27, Berlin, 
N.W 40, or The Lady Tata Memorial Trustees, 
Bombay House, 24, Bruce Street, Fort, Bombay, 
from whom forma of application may be obtained. 


Science News a Century Ago 

Death of Alois Senefelder 

On February 26, 1834, Alois Senefelder, the in¬ 
ventor of the art of lithography, died at Munich at 
the age of sixty-two years The son of an actor, he 
was bom at Prague on November 6, 1771, and after 
leaving sohool studied law at tho University of 
Ingolstadt. His father died early, leaving him to 
Bupport the family, so he tumod to the stage, but 
with little nuocess Something of a poet, a painter 
and a musician, he then began to write comedies, 
and it was through his efforts to produoe oopies of 
these that be was led to his invention. Etched copper 
plates proved too expensive, so he tried writing on a 
fine white limestone and removing the untouched 
surface with acid. By about 1797 he had adopted 
the method of drawing upon the stone with a greasy 
substanoe which had an affinity for printing ink. 
He was granted an exclusive privilege for the prooesa 
in Bavana in 1799, and he took out an English patent 
on June 20, 1801 The next few years were devoted 
to the development of the new art and in 1809 he 
was given the post of direotor of the royal litho¬ 
graphic office m Munich; this position he held 
with a good salary for the rest of his life. In 1818 
he published his “Lehrbuoh der Lithographic", in 
which he gave an aooount of his discovery, and this 
was translated m the following year into English by 
his fellow countryman, Rudolph Aokermann (1704- 
1834), who had a print-shop in the Strand, London 
Soma of Senefelder’s original apparatus is preserved 
in the Deutsches Museum, Munich. 

Aurora Borealis 

On February 20, 1834, the Timas, under the above 
title, published the following extraot from the 
Westmoreland QaxttU : “This beautiful phenomenon 
n not often seen in this part of the world during 
the day, but at mid-day on Thursday we had some¬ 
thing very like it. About 1 o’olook three stripes of pale 
light emanated from a cluster of fleecy clouds resting 
a few degrees above the honson, and about a point 
to the eastward of north, shooting up beyond the 
semth till it oarne m contact with other clouds, 
when they melted away; one stream was about 
mid-heaven, the other more eastward. About half¬ 
past one there shot from the same clouds the most 
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beautiful stream of pale light one ever beheld— 
broad at the base, but extending in width ae it shot 
upwards, not unlike a noble plume of feathers , its 
progress to the semth was rapid, but as it passed 
this point it melted away in ether ” 

Faraday and Northmort 

Taraday’s oore to give credit to others who had 
made scientific investigations is recalled by a letter 
written on February 27, 1834, by Octavian Blewitt 
(1810-1884), the author of a “Panorama of Torquay" 
to the editor of the Philosophical Magazine The 
letter corrected a statement made to Blewitt by 
Thomas Northmore (1708-1851), the Devonshire 
man of science who had complained that Davy, 
Faraday and other philosophers had failed to 
acknowledge his work on the condensation of gases, 
an aooount of which was published in Nicholsons 
Journal of 1805-6 When Blewitt brought this to 
the notioe of Faraday, the latter referred to the 
Quarterly Journal of Science of 1823 in which he 
hod eaid The most remarkable and direct expen 
ments I have yet met with m the course of my 
search after such as were connected with the con 
donsation of gases into liquids are a senes made by 
Mr Northmore in the years 1805-6 ” This answer 
apparently satisfied Northmore who expressed regret 
that he had been ignorant of this reference 

Royal Society, February xj, 1834 

Capt de Roos’s paper on the operations for raising 
•tores lost m the wreck of H M 8 Thetis off Cape 
Fno, on the South Amen can ooast, was concluded 
A paper was read by George Dollond, giving an 
aooount of the application of a concave achromatic 
lens to the miorometer, proposed to be called the 
macro micro lens The author stated that by intro 
duoing one of tile fluid concave lenses recently m 
vented by Prof Barlow, between the object glass 
and the eye piece of a 5 ft telescope, it became os 
powerful as a 10 ft instrument The invention had 
been regarded as one of the greatest improvements 
made m optical instruments for many years Thu 
application of a oonoave achromatic lens arose out 
of the senes of trials that were made for the purpose 
of correcting tho aberrations of the eye glasses 
applied to the telescope constructed by the author 
for the Royal Sooiety 


Palestine Association 

A general meeting of the Palestine Association, 
convened by advertisements hi the public journals, 
was held on January 28, 1834, in the rooms of the 
Royal Geographical Society, Lower Regent Street, 
and Mr (afterwards Sir) Bartle Frere occupied the 
chair It was reported that no meeting of tho 
Association had been held since April 24, 1805 , and 
that no steps had been taken to oontmue the 
researches in Palestine since the year 1809 It 
appeared that there remained m the hands of Messrs 
Goutts a sum of £135 8» 8 d belonging to the 


Following discussions m February, it waa resolved 
that steps should be taken to transfer this sum to 
the Royal Qeographioal Society to form part of its 
general fUnd and to be employed as the council of 
that Society might think fit for the promotion of 
geographical discovery Also, that all papers, books. 


eta, MBbguig to the Palestine Association be 
transflppd similarly (Minutes, Palestine Asso ci at i on). 


Societies and Academies 

London 

Royal Society, February 15 J C Stimson The 
eleotneal condition of hot surfaces (5) The rates at 
which the steady equilibrium potentials are built up 
cm gold, nickel, platinum, carbon, and copper surfaces 
after earthing have been studied under varying ex 
pen mental conditions The rate of charging up of a 
surface is a linear function of its instantaneous 
potential, and its logarithm is directly proportional 
to the reciprocal of its absolute temperature It is 
extremely probable that the hot surfaces emit positive 
electricity over the temperature range investigated 
(up to 850° C) When heated m a vacuum, the 
emission probably consists of positively charged 
metal ions, while in contact with gases, the 10ns are 
positively oharged atoms or molecules of the gas 
With oxygen at low temperatures however the 10ns 
appear to be negatively charged G I Finch and 
B W Bradford The oloctnoal condition of hot 
surfaces (6) A senes of expenmonts with a gold 
gauze surface was earned out m such a manner that 
the oatalytio and eloetneal activities of the metal 
could be simultaneously observed and followed The 
reaction seleoted was the heterogeneous combination 
of carbon monoxide and oxygen m both moist and 
dry systems The eleotneal condition Of the metallic 
surfaoe was expressed in terms of the magnitude and 
sign of the equilibrium potential which it acquired in 
given oonditions and its oloctnoal activity was 
measured by the specific rate at whioh that potential 
was approached on insulation at sere or other 
standard potential In general, throughout the 
expen ments changes in the rate of electrical ohargmg 
of the metal fouowod closely the corresponding 
changes m the oatalytio activity, increasing with 
nsing temperature or with the introduction of water, 
and undergoing similar variations to tho rate of 
reaction when the surfaoe was maintained at constant 
temperature G I Finch and A W Ikin The 
oatalytio properties and structure of metal films (2) 
The surfaoe potentials and rates of charging up of 
cathodioally sputtered platinum films m contact with 
oloctrolytio gas at room temperature have been 
determined, and the film structure examined by the 
method of electron diffraotion It » concluded that 
(1) catalytic action is determined by a pnor inter* 
action between the surfaoo and one or both con¬ 
stituents of the combining mixture, whereby the 
catalyst becomes electnoally oharged (2) activity is 
not determined by either crystal size or orientation, 
(3) oatalytio activity appears to bo oentred round 
isolated atoms or molecules of platinum not forming 
part of any ordered array or structure S F Bovs 
Optical rotatory power (1) A theoretical calculation 
for a molecule containing only wotropio refractive 
centres (2) The calculation of the rotatory power of 
a molecule oontainmg four refractive radicals at the 
comers of an irregular tetrahedron A theoretical 
formula connecting rotatory power and ohemioal 
constitution has been obtained on the basis of the 
electronic theory of dispersion The rotatory power 
of any molecule is e xpre s s ed m terms of the ordinary 
refractive properties and the linear dimensions by 
means of oertam determinants The expr ession for 
the rotatory power is applied to the special oase of 
the molecule oontammg four radicals attached to one 
atom, when it beoomes quite simple, and thooretioal 
predictions of rotations are compared with expen- 
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mental data- The formula explains the venation of 
rotatory power with chemical substitution and also 
the effects of temperature and solvent The rotatory 
dispersion is expressed in terms of the refractive 
dispersions of the radicals in the molecule. The 
formula also connects the sense of the rotation with 
the absolute configuration of the oompound, and this 
should be of vital importance in the study of Walden 
inversion reactions. 

Edinburgh 

Royal Society, January 8. Mary O Caldbb . Notes 
on the Kidston collection of fossil plant slides (3). 
Some points in the anatomy of Stfftliona elegana, 
Brongniart. Certain important unrecorded features 
of the anatomy of 8%g%Uar%a elegana are described, 
tho specimens on which the description is based 
having been identified from external characters 
(4) :On the nature of the corona and ite relationship 
to the leaf traces in the Higillane and Lepidodendrwo, 
with special reference to certain diploxyloid specimens 
in the Kidston collection. In ordor to establish the 
affinities of certain diploxyloid specimens, to which 
the namo of “Sigillaria lopidophloioidps Kidston MS ” 
had been given, the information regarding the nature 
of the corona and its relationship to the leaf traces in 
the Sigil(arue and Lepidodondme is reviewed. The 
specimens are finally referred to Lepidodendron cj 
Ilarcourtu, Witham David Watirhton : Now 
light upon Bishop James Kennedy (1400 T -1405) from 
an examination of hw remains, recently disclosed 
during alterations to the College Chapel at the 
University of St Andrews Tho skull is meeocephalio, 
but Alpine rather than Nordic. An endooranial cast 
shows a large and highly developed brain There 
had boon a fracture of the clavicle which had been 
treated creditably, a oervical nb, extensive spondy¬ 
litis of the spine and some occupational modifications. 
R Grant Studies on the physiology of reproduction 
in the ewe (3) Gross changes in the ovaries CKetrus 
is associated with growth and rupture of one or 
more folholes and intereestrum with the development 
of endocrinologically active corpora lutea Ovulation 
is spontaneous and occurs 13-24 hours after the 
beginning of oestrus Ovulation anil formation of 
corpora lutea occur also during the last month of 
ancestrum Active corpora are present in pregnancy 
until about two weeks before parturition In lactation 
and most of ancestrum, tho ovaries are quiescent. 

Paris 

Academy of Sciences, January 3 ( C.R ., 198, 1-128)*. 
Mioubl Flanzy : A new method for the micro- 
estimation of methyl alcohol in the presence of 
considerable quantities of homologous aloohols The 
method proposed, which is based on the preliminary 
conversion of tho alcohols into their iodides, can 
determine with accuracy one part of methyl alcohol 
m the presence of 1,000 parts of a higher aloohol. 
Contrary to the aooepted view, methyl aloohol has 
been found by this method in all fermented liquids. 
Mm. Ramart-Lucas . Colour and tho structure of 
the aromatic oximes. Henri Wahl : Tho ohlonne 
derivatives of p-xylene. Raymond Qurlht t A 
method for the synthetical preparation of the 
ohlonnethyl derivatives of the phenolio ether oxides. 
RenA Perrin : Reflections on the formation of the 
earth. J. Dufay : The emission spectrum of the 
night sky m the ultra-violet region. J. Coulomb 
and J. de Lagaye : A series of measurements with 
• OaoUmud from p MT 


the Arsgo aotinometer. A discussion of observations 
made three tunes daily at the Cdte de Landais from 
1912 to 1933. There appears to be no exact relation 
between tho radiation and the temperature. The 
radiation shows two marked maxima corresponding 
to the two years of maximum sunspots included in 
the ponod considered. Jean Pivbtbau • A primord¬ 
ial skull in a Triassio fish from Madagascar. Robert 
Lami * A new species of Lamtnana from the Ibenoo- 
Moroccan region ■ Lamtnana t benea. P. Laviallb 
and P. Jaeger : The fertility and sterility of the 
andrcecium. Their relations with staminal poly¬ 
morphism m Knautxa arvena u . Robert Lbmbsle i 
The various efleots produced by Fuaanum antho- 
phxlum on the ovule of Seabioaa aucetaa G Monnot • 
The action of sere-opotherapy on the production of 
the fatty matter of the milk in milch cows. The 
experiments were carried out on various strains of 
cattle and in different regions with uniformly success¬ 
ful results. The increase in fat claimed is from 26 to 
40 per cent, the quantity of milk remaining the same. 
The animals increase in weight during the treatment 
and remain in good onndition J Bran as and J, 
Dulac : The mode of action of copper mixtures 
Function of tho deposits The value of the treatment 
appears to depend on tho copper dissolved m the 
mother liquor the deposits on leaves appear to 
be incapable of furnishing rain-water with sufficient 
copper to afford any protection Jacques Monod : 
Tho indopondonoe of the galvanotropism and the 
current density in the ciliated Infusoria E. Brumpt ■ 
Parasitic specificity and determinism of egg-laying 
of the fly Lucilui bufonxvora Ch DhArA • The 
fluorescence of synthotio pyocyamne. 

Washington, DC 

National Academy of Sciences (Pros , 19, No 11, 939- 
990, Nov. 1633) Charles A. Kraus and Oilman 8. 
Hooper . The dielectric properties of solutions of 
electrolytes in a non-polar solvent Tho increase of 
dielectric oonstant plotted against concentration gives 
curves concave to tho axis of concentration, the 
effect is of a different order from that due to ordinary 
polar molecules. It is suggested that tho electrolyte 
is present as ion-pairs which with increasing con¬ 
centration form more complex aggregates. The 
symmetry of its ions has a marked effect on dielectric 
behaviour at higher concentrations Evald L. Skau 
and Wendell H Langdon . Tho purification and 
physical properties of chomical compounds (4) A 
development of a theoretical basis for the behaviour 
of controlled tune-temperature curves. W. E. 
Castle • The linkage relations of yollow fat in rabbits. 
Look of a reducing enzyme in the liver permits 
carotene to pass into fat storage tissue, thug colouring 
the fat. The condition is sporadic and has boon shown 
by Pease to be a simple recessive linked with albinhm. 
Castle has shown that a loose linkage exists between 
colour and brown hair and skin pigmentation. Yellow 
fat is now found to be linked with the latter. The 
three genes are in the same chromosome; double 
oroasing-over occurs with lees than the expected fre¬ 
quency, indicating ‘interference’ for a mammalian 
chromosome for the first time. Th. Dobzhanhky Rdle 
of the autoeomes in the Droaophtla pseudo-obscura 
hybrids. There are two race* of D. paeudo-obacura 
which when creased give offspring the males of which 
'have either rudimentary testes, or normal sized testes 
incapable of producing functional sperm This 
characteristic seems Co be due to interactions between 
the if-chr o mosomes of one raoe with the autoeomes 
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of the other. Ghhiu Stock : An Eooeao primate 
from Californio. Five fragment* of jaws, apparently 
closely related to the taruid lemurs (Anaptomorphidee) 
including the Eocene genera Omomys, Hemiaoodon 
and Euryaeodon, have been found at Seape, north of 
the Sum Valley. Descriptions and photographs of 
the fragments are given. J. L. Walsh : Note on 
polynomial interpolation to analytio functions. S»ua 
Hjbcht and Quo ROB Wald : The influenoe of in¬ 
tensity on the visual functions of Dneopkila For 
intensity measurement a senes of plate* bearing 
translucent ban of different densities were used; 
for visual acuity, plates with opaque ban of dif¬ 
ferent widths. A single fly m a glass oell is observed 
when illuminated with varying intensities of light 
passing through suoh plates. At low illumination, 
two lights are discriminated when the ratio of 
intensities is nearly 100; this decreases with in¬ 
creased intensity (/) to 8*5. Visual acuity van os 
with log I, increasing in a sigmoid manner with 
increase of log I. Assuming the reciprocal of A Ifl 
measures visual acuity, the ratios Drosop/t i/a/bee/man 
are 1/00/240 for maximum intensity discrimination, 
and 1/9 4/1110 for maximum visual acuity. The dif¬ 
ferences are related to the variation in number of 
elements functioned in the retinal mosaic. T. D A. 
Cockerell and Louis* M. Ireland . 'Hie relation¬ 
ships of Scrapter, a genus of Afnoan bees Cytological 
and morphological details of insects often suggest 
'lateral evolution', that is, a type gives nse to new 
types without itself disappearing. Moreover, various 
genes appear to remain latent for long periods. As 
regards Sampler, from Africa, and Euryglouulta, from 
Australia, though superficially closely alike, they 
seem not to have had a common ancestry with their 
special generic characters Oswald Vkblhn : Spinors 
in projective relativity. A formal development of the 
generalised Dirac equations. W A. Zishan : Correc¬ 
tions to oorber papers (see Nature, 132, 687, Oct 28, 
1933). All values (statistical) of Poisson's ratio are 
5 0 por cent too small. The general oonoluaiona are 
unaffected 


Forthcoming Events 

[Meetings marked with cm asterisk an open to Ik* public ] 
Monday, February 26 

Royal School or Minks, South Ksnhington, at 5 30 — 
Prof J A 8 Ritson “Explosives and their Use in 
Breaking Qound" (succeeding lectures on February 27 
and 28, and March 1) * 

East London Colxjcqx, at 5 30 —Prof G I Finch ■ 
“High Voltage Oscillographs" (succeeding lectures on 
March 6. 12 and 19) * 

Royal Geographical Society, at 6 30 —G. Rsyner 
“Observations in the Southern Ocean" (Geographical 
Film) 

Tuesday, February 27 

"Royal Society or Arts, at 4 30 —Prof O O Seligman 
“Anthropological Research m the Southern Sudan”. 

U niversi ty Colleos, London, at 6 30 —Prof. L. 
Ruzicka "The Many Membered Carbon Rings” 
(succeeding lecture on March 1).* 


Thursday, March 1 

Royal Society, at 4 30— C. Sykes and H Evans* 
“Some Peculiarities in the Physical Properties of Iron- 
Alummium Alloys" 

A J. Bradley and J. W. Rodgers : "The Crystal 
Structure of the Hsusler Alloys". 


Friday, March 2 

Bbdson Club, at 6.30.—Prof J. Kendall “Elements, 
Old and New" (Twenty-fifth Bed son Lecture). 

Royal Institution, at 9.— Dr. H. J Gough i “Current 
Research Problem* in Engineering". 

Guo Loom-*' Association — Annual General Meeting 
A L. Leach "The Isle of Caldey it* Geology and 
Archeology” (Presidential Address). 

Saturday, March 3 

Royal Institution, at 3 —Lord Rutherford. “The 
Transmutation of Matter” (succeeding leotures on 
March 10, 17 and 24). 
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Management of Industrial Research 

T HE paper by Dr Fnodnch Bergius delivered 
before the Institution of Chemieal Engineers 
on November 15 last describing the development 
of the process of wood saccharification up to a 
commercial scale at Mannheim has a much wider 
interest than in relation to tho actual manufacture 
of glucose, lignui or acetic acid It provides a 
striking example of the difficulties which are so 
I frequently encountered in the transference of a 
process from a la 1 moratory to an industrial scale, 

I but it possibly provides an even more impressive 
j example of the way in which the prosecution of 
industrial research in one direction reacts to the 
j advantage of industry in many other ways 
1 Dr Bcrgius laid particular stress on the large 
, amount of experimental work required to find the 
I right form of apparatus and the proper con¬ 
structional materials In the course of these 
I investigations, a knowledge was acquired of the 
properties of different kinds of special materials 
and combinations of materials to protect metal 
parts agamst hydnx hloric acid, which should be 
of widespread utility in chemical engineering 
Apart from this, the successful conclusion of the 
investigations depended largely on the development 
of an adequate engineering technique as well as on 
the solution of the chemical problems involved, 
and problems arising out of the low conductivity 
of stoneware, for example, as well as out of cor¬ 
rosion difficulties, were also encountered It is 
interesting to note that after a satisfactory solution 
had tx-en found by utilising the principle of direct 
transfer of heat from a fluid conductor to the 
solution to be distilled, the introduc tion of stone- 
wan- with a much higher heat conductivity avoided 
the difficulty by allowing the construction of 
suitable vacuum stills 

The multilateral benefits of industrial research 
are, however, equally well illustrated in the address 
whic-h Sir Kenneth Loe delivered before the Royal 
Institution on December 15, in which a review of 
the research work leading to the commercial de¬ 
velopment of creaselees cotton fabrics by Messrs 
Tootal Broadhurst Lee and Co., Ltd , was accom¬ 
panied by shrewd and pertinent observations on 
the general principles of industrial research which 
are worthy of widespread attention 
4 One of the first points stressed by Sir Kenneth 
in regard to the direction of industrial research 
waa the selection ef a definite objective, and lie 
attributed the successful issue of the research 
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oampaign largely to the selection of a definite and 
appropriate subject It would be easy to multiply 
examples of success m industrial research which 
have similarly followed the selection of a target or 
objective which was worth while and was clearly 
defined. The manufacture of synthetic indigo, the 
fixation of atmospheric nitrogen, the hydrogenation 
of coal, the saccharification of wood, or the de¬ 
velopment of numerous synthetic chemicals from 
acetylene, for which the first award for chemical 
engineering to a company was made to the Carbide 
and Carbon Chemicals Corporation at the Four¬ 
teenth Exposition of Chemical Industries, New 
York m December—these are all examples of 
investigations m which the first step was the 
definition of an objective worthy of the expenditure 
of effort involved 

Although such examples are so familiar, it is 
Boaroely sufficiently realised that industrial research 
is largely a matter of selecting appropriate targets 
or objectives, and that such selection forms a large 
part of the science and art of research management 
Success in this field to-day is largely a matter of 
clearly visualising objectives which are worth while 
and bringing to bear on them a team of highly skilled 
research workers equipped with all the technical 
resources which the modem industrial research 
laboratory can place at their disposal. 

When this has been said, however, it must be 
admitted that a considerable amount of acourate 
fundamental knowledge is essential if wise selection 
of research objectives is to be practised It is 
precisely the absence of a more or less accurate 
knowledge of the broad outlines of their field in 
which certain industries in Great Britain are 
deficient, and until they have built up such a 
general body of scientific knowledge covering the 
principle* and practice of their industry, then the 
research they prosecute is unduly at the mercy of 
chanoe. Sir Kenneth Lee, for example, emphasised 
how the absence of previous systematic research 
in the cotton industry necessitated much funda¬ 
mental research before any real progress oould be 
made with the specific problem of producing a 
creaseless cotton fabric, and how the growth of 
suoh knowledge contributed to the clearer defini¬ 
tion of the research objective 

The selection of an appropriate objective and 
the existence of an adequate foundation of scientific 
knowledge are as important to successful industrial 
research as they are indeed to the successful con¬ 
duct of industry, whether of an old established 
industry such as the textile industry or df the 


new industries suoh as rayon, dyes, radio, etc., 
which are firmly baaed on scientifically established 
facts Equally important, however, is the matter 
of team work Industrial research is rarely a 
matter for one class of research worker alone. 
Go-operation between chemist, engineer, physicist 
and others is almost always required, and freshness 
of outlook and capacity to conduct research are 
often more important than a prolonged technical 
experience, which may make for less reoeptiveness 
to new ideas Moreover, m the difficult inter¬ 
mediate stage between laboratory success and 
actual manufacture, the man with a good general 
training may be more useful than the brilliant but 
sometimes over-specialised research worker 

It is this overlapping of various sciences m in¬ 
dustry which makes the multilateral or incidental 
advantages of industrial research so important and 
also, apart from success or failure in the main 
objective, tends continually to raise tho general 
standard of day-to-day practice in an industry 
which encourages research On this ground alone, 
Sir Kennoth Lee’s assertion that the time is 
opportune for a considerable expansion in industrial 
research m Great Britain is thoroughly justified. 

Relevant to this question is that of servioe, to 
which Sir Kenneth also alluded The Beleotion of 
valuable objectives is largely dependent on an 
accurate and scientific knowledge of the principles 
and practice in the various industries in which the 
products of a particular industry are used As Sir 
Kenneth pointed out, the three main defects of 
goods sold by his company have all been overcome 
by research conducted either by themselves or by 
other industrial firms the fastness of the dyes 
has been greatly improved the creasing difficulty 
has been solved , and a solution has also been 
found to the shrinkage problem There are indeed 
few fields m which the advantages of industrial 
oo-operation are more obvious than in the matter 
of continuously raising the standard of service 
given by the product* of an industry 
Despite the considerable volume of industrial 
research now being earned out m Great Britain, 
there are many signs which indicate that industry 
as a whole is far from making full use of research. 
Even such a rough pointer of research activity as 
the number of patents taken out in different 
countries indicates an alarming disparity in the 
number of patents taken out in Germany or the 
United States as compared with Great Britain by 
persons resident in those countries. Moreov e r, 
even the newer industries, which are based on 
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scientific knowledge and are vigorously proseouting 
research, are often paying heavy tribute to foreign 
countries in the form of lioences to work funda¬ 
mental processes oovered by master patents The 
number of industries in which the fundamental 
discoveries and master patents are of entirely 
British origin u disappointingly small 
It is true of course that the position is steadily 
improving in certain industries, such as the electric 
lamp industry and also in metallurgy, by the expiry 
of some of the master patents, but that improvement 
can only be temporary unless British industries, 
through a vigorous research policy, are able to 
claim a full and progressive share in the discoveries 
upon which further industrial developments are 
based The subjects for research are almost legion 
To select the major and most profitable problems 
for investigation is an embarrassing task and may 
well demand, as a first step, commercial research 
—the analysis of market probabilities and pos- 
sibdities, the interplay of main products and by¬ 
products, the effect of displacing existing by new 
products—linked with scientific knowledge, wide 
vision and sound judgmont, on a scale which is 
still by no moans common in British industry 
This plea for research as an essential element in 
business policy is all the more opportune when the 
whole question of financing industrial research 
is under consideration Whatever plans may be 
evolved by the Government for the endowment of 
industrial research and for stabilising that endow¬ 
ment, so as to eliminate the throat of day-to-day 
financial and economic exigencies whether in 
public funds or industrial prosperity, the need of 
Mgorous internal prosecution of research by in¬ 
dustry remains This is not even a matter for 
international trade alone It is equally important 
in the home market, where opportunities are 
largely dependent on the adoption of adequate 
development policies by unrelated industries 
We have come at last to the realisation that the 
condition of an industry is not solely a matter for 
that industry alone A depressed industry de¬ 
presses other industries, and if that industry is 
depressed primarily or even partly because of its 
own neghgenoe of inefficiency, publio interest now 
demands that appropriate measures be taken to 
remove that neglect of inefficiency Sir Kenneth 
Lee’s exposition of research and business polioy is 
a valuable reminder of the factors which make for 
industrial success and prosperity Dr. H. Levin¬ 
stein recently asserted that much of the progress 
achieved by Japan in recent years is to be attri¬ 


buted to Imperial endowment of the Institute of 
Physical and Chemical Research, We have un¬ 
doubtedly the neoessary scientific ability to under¬ 
take all the industrial research required, whether 
of the fundamental or technical and Bemi- 
oommercial kind What must be brought to boar 
are the trainod intelligence and restrained imagina¬ 
tion which are adequate to plan the research 
required to make full use of all our available 
resources, and, while continuously raising the 
general standard of everyday industrial practice, 
to secure also such a share in the developments of 
industry as will unable us to meet foreign oom- 
potitors on equal terms m regard to technical skill, 
industrial efficiency and freedom from patent 
restraints 

The Technique of Human Genetics 
Nature and Nurture ; being the William Withering 
Memorial Lecture.s on ‘‘The Methods of Clinical 
Genetics” delivered »» the Faculty of Medicine of , 
the University of Birmingham for the Year 1933 
By Prof Lancelot Hogben Pp 144 (London 
Williams and Norgate, Ltd , 1933 ) 6a 6d net 
T is a significant fact that in recent years the 
editorial columns of Naturk have becomo 
more and more concerned with the relation of 
science to the State These articles give expression 
to the conviction which has boon growing among 
men of science that thoy have certain responsi¬ 
bilities to the community m which they live, and 
that they should no longer be diffident in offering 
to help in the solution of the social and economic 
problems which beset it, by the application of the 
scientific method in which they have been trained 
and the special knowledge which they possess. 
The book under review, which is written by the 
professor of social biology in the University of 
London, is a summary of recent work on one 
phase of the application of smonoe to human 
affairs, and is therefore of more than purely 
parochial scientific interest; at the same time 
the scientific community will be glad to see such 
problems are being treated with the earnestness, 
daring and caution which are oharaotoristic of 
the soientifio spirit. 

The particular aspect of human biology m whioh 
Prof Hogben has interested himself is heredity. 
The genetioal study of plants and of animals other 
than man is already m an advanced stage: 
genetics is in a position to give a causal aooount 
of its data which ft as complete and coherent as 
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any which can be offered in other branches of 
biological inquiry Its practical triumphs, the 
creation of new species in plants, and of now 
animal varieties adapted to particular functions, 
seem to offer Utopian promisee to the human 
geneticist But in reality there are very great 
difficulties in applying to man even the theoretical 
results derived from gonetical analysis of animals, 
and until this is done any considerable attempts 
at the practical application of modem genetical 
methods of breeding must be considered premature 
In this book Prof Hog ben confines himself to tho 
preliminary question of a rigorous analysis of the 
genetical mechanism underlying the variability of 
human beings, and has left on one side the problems 
of its experimental modification His discussion 
of the methods of analysis is straightforward and 
enables the reader to form some estimate of the 
validity of the arguments, which one hears more 
and more frequently, proposing oonorete eugemcal 
reforms. 

. The human geneticist, since he cannot undertake 
any experimental breeding, must adopt analytical 
methods which are rarely employed in animal 
genetics, and which arc therefore still in their 
infancy These methods are primarily statistical 
The general principle is to deduce, from the 
ascertained Mendolian laws, the proportions of 
different phenotypes which would be expected in 
the population on several different hypotheses, and 
then to decide which of those conclusions is best 
borne out by the facts Such a procedure was, of 
course, impossible until tho general laws of 
heredity were thoroughly known and securely 
based on observations with animal material 
It is always desirable, and frequently necessary, 
to develop and examine several different conse¬ 
quences of each hypothesis which it is desired to 
test The demonstration of the existence m man 
of rare recessive characters, which a geneticist 
would expect on general grounds, provides a good 
example of the kind of difficulty mot with. If a 
character is determined by a rare recessive gene, 
some matings between an affected and a normal 
parent will give rise to affected offspring, the 
normal parent being in this case heterozygous for 
the gene in question, while other such matings 
will give no such offspring, the normal parent 
being homozygous dominant We can calculate 
the proportion, among all affected by normal 
matings, of those which give at least one affected 
offspring The formula depends on the frequency 
•affecteds in the population as a whole. When 


this formula is applied to the figures available for 
various abnormalities (such as albinism, p. 52 teq ) 
it fails to fit 

This failure may be due to the concentration of 
the gene for albinism m a small local section of the 
population, within which its frequency may be 
considerably higher than m the community at 
large Other tests must therefore be applied, and 
Prof Hogben discusses several possibilities On 
p 72 he investigates the expected proportion of 
affecteds normals among the offspring of matings 
between two heterozygous parents, and between 
a heterozygous and a recessive parent The animal 
geneticist expects, and obtains, a 3 1 ratio m 
the first case and a 1 . 1 in the second But, as 
usual, the human geneticist immediately finds 
himself in difficulties, because the only practicable 
way of differentiating these two types of matings 
from matings involving a homozygous dominant 
parent is tho fact that they give rise to recessive 
offspring Now many human families are so 
small that statistical expectations are not realised, 
and the expected reoessives may therefore not 
appear 

Several methods, one of them due to Prof 
Hogben, are available for adjusting the expected 
ratios to include this complicating factor Even 
with these refined methods, however, it is not 
always possible to decide whether a given ab¬ 
normality is inherited stnotly as a Mendelian re¬ 
cessive, since m some circumstances it is impossible 
to distinguish between this hypothesis and the 
hypothesis that the character is dependent on the 
preecnoe of both of two independent dominant 
genes Prof Hogben produces another weapon 
from his armoury to deal with such cases If a 
recessive gene is rare, that is, has not spread 
through the whole population, many of the hetero¬ 
zygous earners of it will be descended from the 
same ancestors Marriages between such related 
individuals will, therefore, be more likely than 
random matings to produce affected offspring. 
Reversing this argument, it is possible to calculate 
what proportion of all reoessives have related (for 
example, first oousin) parents (p 50). 

Thu outline of the analysis of rare recessive 
characters has been earned far enough to show 
the difficulties which stand in the way of exact 
work m this field. It is no longer sufficient to 
identify the hereditary basis of human characters 
by purely qualitative considerations The study 
of human genetics will only advanoe when exact 
quantitative methods oan be applied to a rich 
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supply of data It u the particular ment of this 
book that it gives a short account of nearly all 
the most important techniques for exact work of 
this kind Some of these techniques are due to 
the original researches of Prof Hogben, but in 
this set of lectures he is more concerned to give 
an easy exposition of the principles involved than 
to provide mathematically unassailable derivations 
of the various formulae The mathematics there¬ 
fore are of the order which can be understood by 
most biologists who have no special training in 
this field The simplification of the calculations 
has been most successfully oamed out, but the 
order in which the whole subject is treated is not 
so happy The matters dealt with in the first 
four-fifths of tho book are oomphoatedly inter¬ 
woven and a greater number of cross-references 
might have made it easier for the beginner to get 
his bearings 

The fifth and last chapter deals with a rather 
different subject, namely, the problem of assessing 
the contributions of heredity and environment to 
tho expression of a character Here again tho 
author most happily lays the emphasis on the 
exact quantitative methods which are available, 
and thiB chapter contains tho most critical short 
acoount of this problem which has appeared in Great 
Britain sinoe the fundamental pioneer work of 
Fisher Prof Hogben comes to the conclusion that 
Fisher’s treatment is invalidated by the fact that 
human individuals live in families, whence arises 
a correlation between the mcidenoe of gene 
differences and environmental differences. If 
two different genotio stocks are kept in different 
environments, it is impossible to determine how 
muoh of the observed difference between them is 
due to the genetic difference and how muoh to 
the environmental difference. The question is in 
fact strictly meaningless. The eugemoal and 
sociological importance of such conclusions is 
obvious, and this section of the book, though it 
makes no pretensions to finality, oontams much 
which should be regarded as indispensable funda¬ 
mentals in the eugenist’i education. 

The whole book can be heartily recommended 
to the attention of all thoee who are interested 
in the-genetioa] basis of human variability with the 
assuranoe that, although it may need more effort 
to understand than some of the popular works on 
such subjects, the reader may have confidence that 
Prof. Hogben is leading him, not ‘down the garden’, „ 
but up tire strait and narrow path of scientific 
rectitude. C. H. W. 


Modern Photochemistry 
OruruUagen der Photoehemxe Von Prof Dr K 
K Bonhoeffer und Dr P. Harteck (Die 
ohemischo Reaktion, herausgegeben von H. 
Mark und M Polanyi, Band 1.) Pp viu+295. 
(Dresden und Leipzig Theodor Steinkopff, 
1033 ) 24 gold marks 

I N no branch of physical chemistry is there a 
greater danger of a divorce between theoretioal 
treatment and experiment than is the case m 
modern photochemistry The adequate inter¬ 
pretation of band spectra even of the simpler 
diatomic molecules is a problem requiring no little 
mathematical skill and ability, a level not fre¬ 
quently attained by the experimenter The authors 
must be congratulated on producing a volume 
which, whilst written primarily for chemists, lays 
stress on tho theoretioal aspects of tho subjeot. 
The book is divided into four sections, tho first 
being devoted to the consideration of the Einstein 
law of photochemical equivalence, the two 
following to the primary and secondary photo¬ 
chemical processes, and the last to more complex 
cases of photochemical action 
The difficulties which the ohemiat usually finds 
in understanding the complexities of atomio and 
molecular spectra when interpreted by the 
physicists are practically eliminated in the volume, 
a feature of which tho authors should be proud. 
Frequent use is made of analogy, which renders 
tho material not only extremely interesting but 
also very readable One of the most useful sections 
of the book deals with the behaviour of free atoms, 
a subject to which the authors themselves have 
boon the chief contributors 
The identification of the reaction produets 
formed when hydrogon, oxygen or halogen atoms 
undergo reaction with simple substances has been 
the subject matter of investigations only of the 
last few years, and the collection and entioal 
survey of the results obtained forms one of the 
most interesting sections in the book. It is clear 
that whilst some progress has been made in 
understanding the meohanism of the hydrogen- 
chlorine reaction, tho hydrogen-oxygen reaction 
bids fair to provide us with a worthy substitute 
Whilst some would have oared to see the inclusion 
of a little more material on fiuoresoenoe and its 
quenching both m gases and in solution, the book 
must certainly be regarded as the bast that has 
yet appeared on the subjeot E. K R. 
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Science and Human Welfare 
The Book of Scientific Discovery ; how Science has 
aided Human Welfare. By Dr D. M. Tamer. 
Pp. 269 +31 plates. (London, Bombay and 
Sydney: George G Harrap and Co., Ltd, 
1933.) It. fid net 

M ISS DOROTHY TURNER (now Mrs. Fdjer) 
has given us an admirable book which 
would serve well as a foundation for the teaching 
of t£e history of scienoe in any school, and yet 
at the same time is mature and comprehensive 
enough to be welcome to any adult who does not 
despise the good things devised primarily for his 
juniors There is so much to praise that one 
hastens to discharge one’s only grumble. It seems 
a pity not to have given the few pages which 
would have been necessary to introduce the work 
of the Greeks as the indispensable foundation As 
the book stands, no ono would gather from it 
that the Greek work was indispensable ; in fact, 
where a Greek is mentioned, it is only to point out 
that he made some mistake or at best a lucky 
guess We start in tho first sentence by “living m 
the twelfth century”, and "searching for what any 
ancient writer said” to enlighten our ignorance 
It is of course right and necessary to insist on 
the need of constant criticism, and to show that, 
before the Renaissance, scienoe had been languish¬ 
ing from want of fresh and aoourate observation 
and from the slavish repetition of the orrors of 
Anstotle and Galen. But the fault was Alexandrian 
and not Greek The Greeks, from whom we derive 
not only science but also the whole framework of 
our intellectual life, were critics par excellence, and 
their failure to go further on the path they first 
opened to mankind, was due not to intellectual 
apathy but to their too eager wits, to the lack of 
scientific instruments, to the want of oo-ordmation 
between science and industry, perhaps, most of 
all, to the prevalence of slavery and the slave 
spirit. 

It is also of the first importance from the 
historical point of view which Miss Turner keeps 
so well in mind in the rest of her book, to recall 
both to scholars and teachers, that Western 
civilisation, of which scienoe is now the chief 
instrument and leading feature, was founded and 
built up by the Greeks and their kindred in Rome. 
The joint work of Greece and Rome is the signal 
example in the world of the application of the 
scientific spirit to human affairs. 

The merits of Miss Turner’s book which most 


strike the eye, are its great dearness and aocuracy 
of statement, and the way m which she manages 
to select interesting and significant facts to 
illustrate the most important turning-points in 
her story. Her account of Newton is a case in 
point, with its excellent sketches both of the 
pnsms used in his optioal experiments, and of the 
path of projectiles and of oeleetial bodies to 
illustrate gravitation 

It is also a great merit to have divided the 
matter so well into its natural periods Newton’s 
work leads directly to the application of mechanical 
powers to industrial production. Then comes a 
chapter on “Sdenoe as a Factor in Social Change”, 
in which is induded the beginnings of a scientific 
policy m public health This, as the author 
rightly sees it, is an integral part of the industrial 
system, which by grouping the workers in large 
town communities, enforced the public oontrol of 
their living conditions and brought on State 
action both in health and education Subsequent 
to this she plaoea the beginning of an age m whioh 
ohemistry became the leading scienoe, to be 
followed with one, which we are now entering, 
when biological discoveries have a dominating 
influence on our ways of thinking She is right 
to place this last, and right also to deal with it 
in rather a more summary fashion, as, being herself 
a teacher on the physical side of sdenoe, she is able 
on that to speak with greater fulness and surenees 
in detail The biological chapters are, however, 
perfectly competent and fit m well with the rest. 
Several authorities, including Prof. Charles Singer 
and Prof Frankenberg of the Department of 
Histology in the University of Bratislava (Checho¬ 
slovakia), have given adequate assistance in various 
ways 

It is not surprising, in view of the social spirit 
which inspires the whole book, to find that the 
author ends with a sound appreciation of the 
boons which scienoe has conferred, especially on 
the masses of the workers, and in spite of the 
added dangers in war and the loss of quiet and 
natural beauty whioh have undoubtedly to be 
reckoned on the debit side. Unfortunately, too 
many of us are inolined to dwell rather on the 
evils than on the good which far outweighs it. 
Suoh people may be advised to read Miss Turner’s 
concluding pages. She points out that the spread 
of sdenoe is essentially a popular oause. Before 
the industrial revolution, "for one happy craftsman 
there were thousands of starving beggars”. The 
good things of life were far less widely distributed. 
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"Applied science has relieved man from grinding 
toil Leisure is more widespread and appreciation 
of art and learning no longer confined to the very 
few Science bids us take a long view of 
time” But also a hopeful one If after the lapse 


of a few hundred years with their blunders, 
national jealousies and wars, we have been able 
to accomplish so much, what may not the future 
bring, if we have but the oommon-senso to work 
together < F S Marvin. 


Short 

Plant Parasitic Nematodes and (he Diseases they 
Cause By Dr. T Goodey Pp xx +306 
(London 1 Methuen and Co , Ltd , 1933.) 21s 
net 

Dr Goodky has for more than twelve years 
carried out investigations on eel-worms, and his 
special qualifications have enabled him to produce 
this practical account of parasitic plant nematodes 
with its admirable illustrations He describes the 
general structure of a nematode and the technique 
of preparing these worms for microscopic exam¬ 
ination and explains the significance of the 
formulae originated by Cobb and refers to certain 
matters of nomenclature which affect the names 
of the worms He then passes to the consideration 
of the species of AngwUidina which cause galls 
or are otherwise parasitic on shoot structures or 
are parasitio on roots In succeeding chapters the 
species of Heterodera which parasitise roots and 
the species of Aphelenchotdes are considered, and 
a chapter is devoted to plant nematodes which 
are parasites and semi-parasites of doubtful patho¬ 
genicity, to saprophytes and to predators 
The usual treatment of each species is to give 
first a summary of the results of researches upon 
it, then to state the characters of both sexes and 
of the eggs and larvae, to trace the life-hiBtory, to 
note the usual hosts and the symptoms produced 
m them by the attacks of the parasites, and to 
refer to the pathology of the plant tissues affected 
by the worm The geographical distribution of 
the worm is stated and the methods of control 
are concisely described A final chapter is devoted 
to the presentation of data on the existence of 
biological races in two species of plant parasitic 
nematodes. The evidence presented shows that, 
far example in AngvnUuia dipsact, there exist 
unspecialised polyphagou* races, also races whioh 
are more specialised and are able to attack few 
hosts, and other races whioh are highly adapted 
and can live on only one or two hoet-speciee 
The author is to be congratulated on the sus¬ 
tained lucidity and practical outlook of his book, 
qualities which will ensure for it a welcome from 
zoologists and plant pathologists 


The Wright Encydopadia of Gardening By 
Walter P. Wright. Pp. xvii+824. (London 
and Toronto: J. M. Dent and Sons, Ltd., 
1933.) 10s.net. 

Thosb who have known, and used with profit, 
the "Everyman Encyclopedia of Gardening”, will 
be interested in this new and greatly enlarged 
development of those two handy volumes. After 


Reviews 

a sketchy chapter entitled ‘‘Introductory Memo¬ 
randa” there follows a good and well-illustrated 
glossary of terms. The mam substance of the book 
consists of an alphabetical list of plants and 
gardening operations, moludmg larger articles on 
specific sections such as annuals, fruit orchards, 
herbaceous borders, vegetables and so forth 
Subsequent chapters include a gardening calendar, 
that ‘hardy perennial* bo invariably found in any 
book on garden mg m general, an “Outlrno of 
Garden Science” m which the elementary physio¬ 
logy and anatomy of the growing plant is pre¬ 
sented in a brief but adequate form, an article on 
“Home Landscape Gardening”, which might well 
have been moludod in tho mam text, and finally a 
chapter on the making of garden structures such 
as green-houses and frames, summer-houses and 
numerous rustic articles 

As a convenient reference book which is not too 
large to handle with comfort tho publication can 
be recommended, but it is to bo hoped that in tho 
next edition some major errors of omission and 
commission will be oorrected For example, under 
diseases of apples wo find the statement that 
ammonium polysulphide is a “good remedy” for 
“Bitter-pit”—a purely physiological affeotion of 
apples in store Again, it is surprising to be told 
that “nitrogenous fertilisers arc valuable acoording 
to the amount of ammonia they yield”, one of the 
most widely used nitrogenous fertilisers, nitrate of 
soda, is rarely assessed in terms of ammonia Yet 
one other examplo , any treatment of the subject 
of tomato cultivation is incomplete without 
referenoe to the Encaraxa parasite of white fly, 
With such a simple method of oontrol of that 
troublesome pest available to anyone, it is sooroely 
wise to recommend to amateurs the troublesome 
and dangerous method of fumigation with hydro¬ 
cyanic acid gas. 

The Testing of High Speed Internal Combustion 
Engines • with Special Reference to Automobile 
and Aircraft Types and to the Testing of Auto¬ 
mobiles By Arthur W. Judge. Second revised 
and enlarged edition. Pp xvi+469+84 plates. 
(London: Chapman and Hall, Ltd., 1932.) 26* net. 
This is a revised edition of a book first published 
nine years ago. In its original form it gave a full 
and unoritioal acoount of the many ways there ace 
of testing high-speed internal combustion engines 
t on the test bed, on the road, or in the air. It also 
described the numerous pieces of ingenious 
mechanism nec e ssa r y for carrying out these teste. 
The present volume adds to this earlier aooount, but 
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the same remarkably inclusive—and uneritioal— 
plan has been followed 

The most interesting of the additions is an 
account of the wonderful Rolls-Royce engine used 
for the British Schneider Trophy seaplanes and 
its manner of test. The author desonbes how 
this engine of but 34 litres cubioal capacity, giving 
in its original form 825 h p., was so skilfully 
modified as to yield no less than 2,300 h p —an 
increase from 25 h p per litre to no less than 68— 
with an increase of speed of as much as 1,000 
r.pm beyond that of the parent engine 

As illustration of the immense ingenuity of 
modem testing methods, the author mentions the 
discovery of hair cracks in connecting rods by 
the painting of the rod after magnetisation with 
fine iron filings carried m paraffin, and the 
revealing of cracks in aluminium pistons by oil 
marks on a dusting of powdered chalk It must 
be oonfessed that the text is on occasion obscure 
One example will suffice the author wishes to 
say that the capacity of an exhaust silencer must 
be twenty times the cylinder-swept volume , what 
he does say is that the capacity of the silencer in 
cubic feet must bo eighty per cent of the cylinder 
capacity in litres Despite these occasional lapses 
the book will prove of real value to those engaged 
in the testing of this prime mover 

Suns and Worlds an Introduction to Astronomy 
By W H Steavenson (The How-and-Why 
Series ) Pp. 104 +4 plates (London : A. and 
C Black, Ltd , 1933 ) 2s 6d net 
As was to be expected of one who is himself above 
all a diligent observer, Dr Steavenson has written 
a book in which the actual appearance of the 
heavens is given considerable prominence The 
last few years have seen a number of books on 
popular astronomy, but the present volume has 
a great deal to recommend it, partly on account 
of this oiroumstanoe One of the difficulties which 
beset the writer of popular expositions is the 
choice of a mental standard for his public , the 
author must make up his mind whether he is 
addressing an intelligent schoolboy, a casually 
interested adult, or an enthusiastic and painstaking 
reader Dr Steavenson starts off by explaining the 
seasons and the phases of the moon , but he goes 
nght on to give an account of galactic rotation 
Tne mathematics is suppressed, but the general 
line of the argument is sometimes given Judging 
by the phases of the moon, which we usually sec 
expounded in fairly elementary school-books, Dr 
Steavenson has chosen for his public the intelligent 
schoolboy . and judging by the rotating galaxy— 
but why not the schoolboy too ? There is a lot 
to be said for astrophysics as an academic exercise 
for tha young, and it is a pity that it is not a school 
subject. Astrophysical work involves a peculiar 
mixture of mathematical and general reasoning, 
and would provttaan excellent mental gymnastic. 
But this is a eftgression; Dr. Steavenson is out 
to interest more than to instruct, and in this we 
can have no doubt but that he has succeeded. 
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The Methods of Cellulose Chemistry, including 
Methods for the Investigation of the Compound 
Celluloses By Dr Charles Dor4e Pp x +499. 
(London: Chapman and Hall, Ltd, 1933.) 
21s. net. 

Tux title of this book and the name of the author 
provide an indication of an exoellenoe which is not 
belied by its contents. Dr. Dor6e has, in fact, 
succeeded admirably m his stated object of pro¬ 
viding a collection of the beet available methods 
for the experimental investigation of cellulose and 
of its associates and derivatives. He has achieved 
this by drawing lavishly, but with discretion, on 
the literature of ohemistry, physics, botany and 
biochemistry, and on the technical side, from 
journals dealing with textiles, paper, dyeing and 
oolloids, and he has supplemented this information 
by his own original work and tests of the methods 
concerned Theoretical discussion of experimental 
data is, perhaps wisely, avoided 

The methods are classified m three sections 
dealing with normal cellulose, its synthetio de¬ 
rivatives and oompound celluloses The latest 
developments m determinations such as of vis¬ 
cosity, of degradation products of celluloses and 
of ix-oellulose are treated fully, and will make 

r ial appeal to the worker in industry, who m 
past has usually had to build up a composite 
method of his own from the numerous published 
alternatives The section on woods neglects some 
important work carried out in Australia whioh will 
probably result in fundamental modification of the 
methods of wood analysis J. Q. 

A nalytic and Vector Mechanics By Prof. Hiram W. 
Edwards. (International Senes in Physios ) Pp 
x +428 (New York McGraw-Hill Book Co , 
Inc , London McGraw-Hill Publishing Co, 
Ltd , 1933 ) 24s. net 

This useful work is well adapted for students 
entered upon a university honours course The 
notation and fundamental principles of vector 
analysis are fully explained, and vector methods 
are freely though not so forbiddingly employed 
as to repel a generation which still finds it easier 
to think in terms of Cartesian methods than to 
apply a vector calculus ab initio 

After chapters which deal with velocity and 
vectors, the author develops the subject by way 
of the traditional topics handled dearly and skil¬ 
fully Harmonic motion, the dynamios of transla¬ 
tion and rotation, elementary statics (including 
attraction and potentials), central forces, particle 
motion in fluids with resistance, and damped 
harmonic motion—these headings give a con¬ 
spectus of the principal topics loading to ohaptem 
t&feKjbor fields, preoeesional motion, Lagrange’s 
eqdMtpa and Hamilton’s principle. Physical 
applioaHons are kept well in the foreground, and, 
while the treatment of suoh fundamental physical 
problems as the definition of mass might very 
well be extended, junior honours students in 
physios will find the book reasonably well suited 
to their needs. A. F. 
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The Positron* 

By Dr Carl D Anderson, California Institute of Technology, Pasadena, Calif 

T HE existence of free positive electrons or much as a factor of two from that of the free 

positrons was first reported by mo in negative electron, and it was, therefore, con- 

September 1032*, from cosmic ray experiments eluded, unless one admits fractional values of the 

earned out at the California Institute of Techno- elementary unit of charge, that the free positive 

logy In the onginal paper, all possible alternative and negative electrons were exactly alike in 

interpretations of the effects there presented were magmtudo of charge This fact, together with the 

discussed in detail, and it was shown that only by curvatures measured in the magnetic field of a 

calling upon the existence of free positive electrons positron before and after it penetrated a plate of 

could those effects be logically interpreted load, fixed its mass as not greater than twenty 

As a part of Prof R A Millikan’s programme times that of tho free negative electron 
of cosmic ray researah, in particular to make Since then 4 , an observation of a colbsion between 

energy measurements of the cosmic ray particles a moving positron and a free negative eleotron in 

by the use of a vertical cloud chamber in a very the gas of the chamber revealed, on the basis of 

powerful horizontal magnetic field, photographs the conservation laws, that its mass was equal to 

were first taken in August 1931 in such an that of the free negative electron with an orror 

apparatus involving the maintenance of a field of of not more than 30 per cent. More recent 

strength up to 20,000 gauss over a space measuring measurements 11 of the specific ionisation of the 

17 cm x 17 cm x 3 cm As reported m lectures positives anil negatives for both high and low 

in Pans and Cambridge, England, in November speed particles, by actual ion-counts on the tracks 

1931 and published m March 1932 by Millikan and in the magnetic field, showed the specific lonisa- 

myself*. this work brought to bght for the first tion of the positives and the negatives to be equal 

time the fact that nuclear effects are of primary to within 20 per cent This fixes the hmits of 

importance in the absorption of cosmic rays, as difference between tho positives and negatives with 

demonstrated by tho frequent occurrence of regard to their charges and masses at 10 per cent 

associated tracks or showers con taming particles and 20 per cent respectively Further details of 

of positive charge as well as those of negative the history of this discovery were presented at the 

charge American Association for tho Advancement of 

Through the insertion in May 1932 of a lead Science meeting m Chicago m June 1933* 
plate across the centre of the cloud chamber, it In March 1933 confirmatory evidence for the 
was possible to show definitely in several cases existence of positrons was presented by Blackett 

that the mass of these particles of positive charge and Oochialuu*, based on similar experiments with 

eouid not possibly be as great as that of tho a vertical cloud chamber operating in a magnetic 

proton The direction of motion of tho particles field of 3,000 gauss and actuated by the re- 

was given in two ways : first, by allowing them h ponses of Goiger-MuUer counters In April 1033 

to pass through the lead plate and suffer a loss Chadwick, Blackett and Occhialim*, Curie and 

in energy, and secondly, by tho observation in Johot 7 , and Meitner and Philipp* reported that 

several instances of two or more tracks all origin- tho bombardment of beryllium by *-particles can 

ating at one small region in the material Burround- produce radiation which results in tho production 

ing the ohamber For a given curvature of track, of positrons, though in these experiments it was 

the speoific ionisation showed that the mass was not possible definitely to identify the nature of 

small compared with the proton mass, but even the radiation producing tho positrons By absorp- 

more definite evidence was gained from an tion experiments, however, Cuno and Joliot 

observation of the range of the particles, The showed that the yield of positrons decreased 

observed ranges were several times, in some approximately as was to be expected if the y-ray 

instances more than ten times, greater than the rather than the neutron component of the radia- 

possible ranges of proton tracks of tho same tion were responsible for their production, 

curvature. The first experiments proving directly that a 

These considerations were the basis of the report y-ray photon impinging upon a nucleus gives rise 

announcing the existenoe of the free positive to positrons were earned out at the Norman 

electron or positron published in September 1932, Bridge Laboratory, using the y-rays from thorium 

Within the next five months a large number of C', and reported in Apnl 1933* In this paper 

confirmatory photographs revealing unambiguously the fact that free electrons of both positive and 

the existenoe of positrons was taken, and a second negative sign are produced simultaneously by the 

report was published in March 1933* in which impact of a single y-ray photon, an observation 

fifteen of these photographs were discussed. The of considerable theoretical import, was first pre- 

spedfio ionisation exhibited by the positron tracks seated Preliminary results of energy measure* 

on these photographs showed that the magnitude mentis were given in June 1933 by Neddermeyer 

of charge of the positron could not differ by as and myself 1 * Curie and Joliot 11 in May 1933, 

* idim Mimed at the BmpoataB cm Nsdtar Pbnfc* cr the and Meitner and Philipp 1 * in June 1983, all of 

Ageriota Phyekal Society meeting to Boatos, Ham , oo December 17, whom ^ -,-raya from thorium C', also reported 
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the detection of positrons from the Bame source. 
Ourie and Joliet 1 ' have also shown that positrons 
are produced directly in the disintegration of 
aluminum and boron by «-particle bombardment. 
The positrons in the case of aluminum cannot 
here be produced by the internal conversion of a 
Y-ray photon unless the probability of such internal 
oonveraon is vastly greater than that to be 
expected on theoretical grounds 14 Rather do 
these experiments indicate that an elementary 
positive charge is actually removed from the 
disintegrating nucleus and appears as a positron 

The foregoing furnishes m brief a historical 
survey of the early experimental work on positrons 
and their production 

A detailed study of the energy distribution and 
frequency of production of free positive and 
negative electron pairs by filtered thorium C* 
Y-rays is of particular value because of the relative 
simplicity of these effects as oompared with those 
appearing in tho oosmio ray range of energies 

Y-Ray Effects 

A discussion will now be given of experimental 
evidenoe as it bears on the theory suggested by 
Blaokett and Occhialini on the basis ofthe Du 
electron theory, which postulates the creation of a 
free positive-negative electron pair out of the 
absorption of a photon impinging upon a nucleus 
The nucleus itself in this picture undergoes no dis¬ 
integration, but plays merely tho r61e of a catalytic 
agent. This discussion will be given in the light of 
(1) new statistical studies by Neddermoyer and 
myself on the thorium C* Y-ray effects, and (2) new 
experiments on cosmic ray showers by Millikan , 
Neddenneyer, Pickering and myself 

The work of Curie and Joliot, and of Chadwick, 
Blackett and Occhialini on tho radiation from 
thonum and that excited in beryllium by a-par- 
ticlo bombardment, together with our own work 
on the oosmio radiation 11 , has shown that the 
absorption process which gives rise to positrons 
becomes increasingly important with high energy 
radiations and heavy absorbing materials Further, 
we have made a statistical study based on a total 
of more than 2,600 tracks of single electrons, both 
positive and negative, and positive-negative pairs 
ejected from plates of lead, aluminum and carbon 
by Y- ra y* from radiothorium filtered through 
2*6 cm of lead (in some cases with unfiltered rays 
for comparison) to determine the frequency of 
occurrence of pairs and single positrons, and 
their energy distribution for absorbing materials 
of different atomic numbers The ejection of the 
particles was observed from lead plates of 0 -26 mm 
thickness, aluminum plates of 0-5 mm. thickness 
and a graphite plate of 1-4 cm thickness (used 
also for cosmio ray studies) The magnetic field 
was here adjusted to 826 muss 

We will consider first of all the energies. Both 
the single positjyca and the pain (the sum of the 
energies of the positive and negative components 
being taken) ejected from the bad plates showed 
a m axim um energy of about 1-6 MV (MV = 
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millions of eleotron-volts), 80 per cent of the Binds 
positrons having an energy less than 0-8 MV. 
For the case of the unfiltered Y-rays, the positrons 
and the pairs, though occurring in relatively fewer 
numbers compared with those ejected by the 
filtered rays, showed also a maximum energy of 
1 6 MV Further, in the oase of the positives 
and pairs ejected from the plates of aluminum, 
the maximum energy was about 1-0 MV 

The maximum energy of the Bingle negative 
electrons in all cases was about 2*6 MV Since 
the errors in the energy measurements may be as 
high as 16 per cent, this is in good agreement with 
the highest energy to bo expected for extra- 
nuclear electrons resulting from Compton en¬ 
counters or photoeleotnc absorption of the 2 66 
MV photons. 

n energy of 1 0 Jf V for the positives 
and the pairs, both from the lead and the aluminum, 
is m good accord with that to bo expected on 
the Dirac picture if 1 M V is allowed for the 
energy required to create a pair of electrons. 
There occurred, however, one pair the total 
energy of which was 2-9 MV , it is conceivable, 
though not likely, that it may have been pro¬ 
duced by cosmic rays, or agam it may represent 
tho rebound of an electron against the under 
surface of the lead plate 

Of equal importance with the distribution in 
energy is the distribution in number of Bingle 
positive electrons and pairs as compared with the 
single negative electrons Out of a total of 1,642 
electrons ejected from the 0 26 mm. lead plate 
by Y-rays from radiothonum filtered through 2-6 
cm of lead, there ware 1,387 single negatives, 
90 single positives and 69 pairs From an aluminum 
plate 0-6 mm thick and ejected by the same 
radiation there were, out of a total of 943 eleotron 
tracks, 910 single negatives, 20 single positives and 
7 pairs. 

The negatives may bo assumed to have arisen 
in general from Compton and photoelectric 
encounters with extra-nuclear electrons in the 
lead or aluminum. But the single positives and 
the pairs must all, of oourse, correspond to nuclear 
encounters If we assume that on the average 
an equal number of positives and negatives results 
from nuclear impacts, we can calculate the ratio 
of the nuclear to extra-nuclear absorption This 
amounts to about 20 per cent for lead and about 
60 per cent for aluminum. These values are in 
reasonably good agreement with those obtained 
by Chao 1 ', Meitner 1 ’ and Gray and Tarrant 1 * by 
entirely different methods in the matter of the 
excess absorption shown by lead over that shown 
by aluminum and also in the general relation of 
nuclear to extra-nuclear absorption in both metals. 

That the nuclear absorption in carbon is very 
small for the thorium C' Y-rays is shown by the 
fact that, as oompared with 416 negatives, there 
appeared only 2 pairs and 0 single positives 

On the whole, the energy relations of the posi¬ 
tives and pairs, from both the aluminum and the 
lead, appear to be quite consistent with the pair- 
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oreation hypothesis, aa are also the approximate 
values of the excess absorption in lead and 
aluminum calculated on this assumption. 

The ratio of the observed numbers of single 
positives compared with the pairs is also of great 
importance in this connexion Whether a positive 
is always formed paired with a negative, or whether 
a positive not accompanied by a negative can in 
some oases be produced, is a question difficult to 
answer from the data so far obtained. An accurate 
calculation of* the probability of removal of the 
negative, if a pair is generated, so that only the 
positive emerges from the plate, is not simple to 
make, depending as it does on energy loss and 
plural scattering m the plate, and on the initial 
space and energy distribution of the components 
of the pairs But on the basis of very approximate 
considerations, it appears somewhat difficult to 
reconcile the appearance, for example, in the case 
of aluminum, of 20 single positives and only 7 
pairs with the view that they are always formed 
in pairs Experiments now planned in which the 
particles aro ejected from very much thinner plates 
should decide this question 

One case Bhould be cited in which two negatives 
and two positives wore all observed to originate 
at one point in the lead plate The possibility 
that this can represent two pairs accidentally 
associated in time and position is so remote that 
it is taken as evidence that photons of energy even 
so low as those of the thonum G" gamma-rays can 
occasionally give nse to showers such as are a 
common feature of the cosmic rays*. 

Cosmic Ray Effects 

Our reoent stereosoopio photographs taken in a 
17,000 gauss magnetic field show numerous 
showers of more than thirty electrons, some 
positives and some negatives, originating in load 
plates placed across the chamber. In all the 
observed cases of shower production, it was clearly 
seen from the photographs that non-iomsing 
particles produood the showers. Also photographs 
taken in a magnetic field of only 800 gauss showed 
many examples of single negatives, single positives, 
pairs and triplets, of energies of the order of only 
a million or two electron volts, ejected from plates 
of lead by the impact of non-iomsing particles 
These low energy ejections are in all respects 
identical with those produoed by the thorium C 
Y-rayB and are undoubtedly due to low energy 
photons. These electron effects cannot be ascribed 
to ordinary neutrons sinoe a considerable study of 
neutrons in this very range of energies has shown 
that their absorption results m projected nuclei 
and not in electron projection or shower formation. 
The appearance of several suoh small electron 
showers on one photograph whioh oontains 
evidences of showers whioh occurred above the 
chamber, brings to light a new fact, namely, that 
»» the absorption of tke cosmic rays there are pro¬ 
duced, in addition to the electron showers, in some 
instances, sprays of large numbers of secondary 
photons. The evidences for this conclusion were 


presented at the November 1033 meeting of the 
National Academy of Sciences by Millikan, 
Neddermeyer, Pickering and myself 1 ’, and a full 
discussion together with the photographs will 
appear shortly in the Physical Review. In one 
case, more than eighty low energy electron tracks 
simultaneously projected were photographed, their 
positions and orientations in the chamber showing 
that they must have arisen from nearly as many 
separate oentros in the material surrounding the 
chamber, and must therefore be ascribed to suoh 
a spray of secondary photons 

That pair production or shower formation by 
a fast electron (positive or negative) is a relatively 
rare event is shown by the fact that more than a 
thousand fast electrons have boon observed to 
traverse a 1 cm lead plate, and only m one instance 
was a definite pair projected from the lead by a 
fast electron, while a large number of scoondary 
negative electron tracks appeared as the result of 
close encounters with the extra-nuclear electrons 
in the lead plate The immediate secondaries of 
fast electrons are therefore seen to consist largely 
of negative electrons and only m rare cases of 
positrons 

Because of the powerful magnetic field we are 
using, it is possible to deflect all but a very small 
number of the electrons projected m the showers 
by the photon impacts In general, in a shower 
a pronounced asymmetry is noted in tho numbers 
of positive as oompared with negative electrons 
emerging from the lead plates, in one instanoe 
7 positives and 15 negatives, and m a second case 
15 positives and 10 negatives These effects are 
only with some difficulty reconciled with the Dirac 
theory of the creation of pairs out of the incident 
photon Rather might they indicate the existence 
of a nuclear reaction of a type m which the nucleus 
plays a more active r61e than merely that of a 
catalyst, as for example the ejection from it of 
positive and negative charges which then appear 
in the showers as free positive and negative 
electrons. The essential difference, however, 
between these two points of view may be merely 
that in one case the nuoleus may change its 
charge, and in the other it does not do so 

To study nuclear absorption in a light element, 
more them four hundred suooessful photographs 
were taken in which a carbon plate of 1>4 cm. 
thickness replaced the lead plate. Many of these 
showed showers originating in a block of lead 
placed above the chamber, but in no instanoe was 
a secondary showor observed in the carbon plate. 
This indicates, in agreement with the thonum C* 
data, the relatively small probability in com¬ 
parison with lead of a carbon nuoleus absorbing 
a photon by shower production. 

A oonsequenoe of the pair-theory is that, in a 
suitably dense environment of negative electrons 
sooh as obtains in ordinary matter, a positron 
shall have a high probability of combining with 
a negative election, resulting in the annihilation 
of berth particles and the conversion of their proper 
and kinetio energies into radiation. The theory, 
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though at present incomplete, states that the mean 
free path for annihilation is in general greater than 
the range of the positron, so that such annihilation 
should be evidenced by the appearanoe of quanta 
of about half a million electron-volts energy and 
a very small number of quanta of about one 
m il lion electron-volts energy when positrons pass 
through matter” The experiments by Gray and 
Tarrant 1 * on the scattering of thorium C' y-rays 
showed the existence of secondary radiation of 
such energies, but some of the more recent experi¬ 
ments on the scattering of hard y-rays fail to show 
a secondary radiation which can be attributed to 
the annihilation of positrons Our cosnuo ray 
photographs show that m the electron showers 
there are present large numbers of secondary 
photons, many of which are m this range of 
onergy, but it is not yet certain if they arc pro¬ 
duced in part by the annihilation of jKHutrons Tn 
two very recent papers, Joliot* 1 and Thibaud" 
report the observation in experiments with arti¬ 
ficially produced positrons of secondary photons 
of the energies to bo expected if they arise from 
the annihilation of positrons By control experi¬ 


ments with negative electrons, they showed that 
a beam of positrons impinging upon matter results 
in the production of a considerably greater quan¬ 
tity of photons than does an equal number of 
negative electrons. 
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Research in the 

N a discourse entitled “Industrial Research A 
Business Man’s View” delivered at the Royal 
Institution on December 15, Sir Kenneth Lee made 
some striking references to the place of research in 
industry, based largely on the actual experience of 
Messrs Tootal Broadhurst Lee and Co , Ltd Up 
to twenty-four years ago, they had no scientific 
staff connected with the business, and it was only 
experience gained during the War which induced 
them to make a direct attack by means of research 
on the production of ootton material like wool in 
its power to resist and recover from creasing Sir 
Kenneth proceeded to outline briefly the steps 
which after fourteen years’ work had enabled them 
to market successfully a creaselees cotton fabric 

The initial stop was the assembling of the nucleus 
of a research staff in the belief that, even in such 
an old-established industry as that of cotton, 
research could bo of immense advantage , sys¬ 
tematic work on the chemical and physical pro¬ 
perties of ootton or on the physical basis of the 
machine processes to which it was subjected in 
the oourse of manufacture should greatly facilitate 
uniform and steady progress. Alluding to the lack 
of such systematic work m the ootton industry, 
Sir Kenneth cited the process of meroensation 
Although Mercer discovered in 1844 that caustic 
soda had a marked action on ootton, it was nearly 
fifty years later whoa Lowe discovered how the 
conditions must be modified to produoe lustre 
by meroensation, while Mercer’s disoovery itself 
did not attract the active interest of academio 
scientific workers 

In its progress from the bale, through spinning, 
weaving, bleaching, dyeing and finishing, ootton 
is subjected to various physical and chemical pro- 


Cotton Industry 

oesses It was therefore decided, when the Research 
Department was formed, that the staff should 
oonsist of chemists and physicists who should 
work togethor on the probloms involved, and when 
a laboratory solution had been found, Bhould share 
their knowledge with technical men in an en¬ 
deavour to harvest then: results in manufacture 
This was the first time that chemists and physicists 
had been engaged in co-operation m the cotton 
industry It was also decided that lack of ex¬ 
perience in dealing with ootton should be no bar 
to the engagement of any member of the staff 
Provided ability to conduct research was evident, 
this lack of expenenoe was oven regarded as an 
advantage, since such workers would not have got 
into ruts and would be mom likely to contribute a 
fresh outlook on the problem. 

In addition to the decision to adopt a definite 
research objective, the further important initial 
decision was made to carry out routine testing by 
a separate staff, housed m the same laboratory, so 
as to provide the maximum contact between the 
research staff and the analytical or testing Btaff. 
The wisdom of the policy embodied m these pre¬ 
liminary decisions is attested not only by the 
results achieved by the Tootal Broadhurst Lee 
Co , Ltd , but also by the expenenoe of numerous 
other industrial research organisations m Great 
Bntain and in other oountnes 

Most of the published work on ootton had 
previously been concerned with large-scale expen- 
ments on yarns and fabnes. In view of the 
dependence of the physical behaviour of suoh 
materials not only on the yam comprising them 
but also on the weave, on the twist and diameter 
of the yarns and the nature of the innumerable 
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cotton hairs, it was decided to commence by 
investigating the properties of the ootton hairs 
themselves, the fine fibres about an inch long and 
a few ten-thousandths of an inch m diameter from 
which all ootton yams are made Special apparatus 
was devised to compare the elastic properties of 
the various textile fibres in air and in various 
liquids, and the sponginess of the hairs proved to 
be of great importance 

It was early realised that there are at least two 
methods of attacking the creasing problem One 
is to fill the spongy ootton hairs with some elastic 
substance another is to combine with the cotton 
some substances which would eliminate its plastic 
nature and givo it the necessary resihenoo Both 
methods were tried and finally the introduction 
of synthetic resins into tho fibre proved successful, 
though only after some years of work had shown 
the way to retain all the other textile qualities of 
cotton when it was impregnated with resin To 
be suitable for this purpose, the synthetic resin 
molecules should bo small during the impregnation 
of tho fabric so as to enter the cotton hairs The 
substances used must not damage the fabric nor 
must rcsimfieation by heat or otherwise be effected 
under conditions which damage the fabric Further¬ 
more, tho resin must bo colourless and not dis¬ 
coloured by strong sunlight ; it must be elastic so 
as to give the anti-creasing properties, and must 
bo introduced without impairing the suppleness of 
tho fabric It must also withstand laundry 
treatment 

These conditions considerably limited tho typos 
of rosin which oonld bo used Further investigation 
showed that when the resin was mainly inside the 
cotton hairs a soft fabnc was obtained, but when 
a considerable amount of resin was left between 
tho hairs and the yarns, tho cloth was hard and 
stiff The microsoopio examination also showed 
that the diameter of the cotton hairs is 
permanently increased, causing the fabnc to 
give better cover, and the treatment accordingly 
must bo directed towards getting nd of all the 
ream between the fibres By treating cotton and 
rayon fabrics in this way, effecting final con¬ 
densation after the resin solution was put on the 
doth, remarkable anticreasing properties were 
conferred. In addition, shrinkage by washing was 
reduced while the strength of rayon was increased 
by 30 per cent when dry and up to 100 per cent 
when wet 

The next stage of development, from the 
laboratory to a manufacturing scale, proved 


difficult as well as costly. In addition to mechanical 
difficulties, physical and chemical methods of 
control at each stage of the process had to be 
elaborated Not merely the design of suitable 
machinery, but also tho development of suitable 
testing methods for accurate control made demands 
on a combination of engineering, chemical and 
physical knowledge which the man with a general 
training was often better ablo to meet than a 
highly specialised research worker 

One of tho major difficulties was oonoemed with 
an apparatus for converting the rosin inside the 
cotton hair into insoluble form This had to be 
done by running a continuous length of doth 
through a machine capable of heating it evenly 
over its width for a short time to a high tempera¬ 
ture Finally an electrical mothod was selected, 
which was novel in tho electrical trade, and with 
this machine a production of some thousands of 
yards sufficed to gain the experience for the 
design of full scale plant in whioh weakness of 
design and lack of robustness in various details 
were eliminated 

Discussing tho successful conclusion of this 
research directed to a definite objective, Sir 
Kenneth Loc laisod the question as to how much 
stronger our industrial position might bo as a 
result of more well-directed research Patents 
themselves indicate the extent to which our 
research activity is overshadowod by that of 
competitive countries Even most of our nower 
industries are handicapped by paying heavy 
tribute to foreign oountnes in tho forms of hcences, 
and from the results achieved by his own company 
Sir Kenneth said that they would be glad to see 
other industries, particularly the older industries, 
pursuing the same polioy to a much greater extent. 
He considers that tho present time is opportuno 
for a great increase in the amount of scientific 
research in industry, and reduced expenditure on 
research in other countries offers us a correspond¬ 
ingly greater chance of taking the lead Researches 
directed to putting manufacturoon a sound scientific 
basis would undoubtedly repay the expenditure of 
time, money and patience involved, and the nations 
doing the most intelligent research work are likely 
in the long run to have the greatest chanoo of 
prosperity We have in Great Britain the neoessary 
ability for fundamental research if only the business 
community would supply sufficient funds, and Sir 
Kennoth urged that there is no wiser expenditure 
for an industrial undertaking than the provision 
of funds for research 


Obituary 


Db D. H. Soott, ib8. 

ORKERS m the fields of natural knowledge 
are often described as pioneers m the 
development of novel views, as men whose 
enthusiasm was stirred in early life by the preach-’ 
mg of a new doctrine. Dukmfleld Henry Scott’s 
early days coincided with an intellectual revolu¬ 


tion He was bom on November 28, 1864, a few 
years before the publication of the “Origin of 
Species”, and graduated from Christ Church in 
1876 at a time when men were under the in¬ 
fluence of a new gospel He died on January 29, 
1934 

Following the example of other young men of 



318 


NATURE 


March 3, 1334 


that generation, Soott went to the famous botanical 
school of Sacha at Wilrzburg, where he took the 
Ph D degree On hfr return in 1882 he took a 
prominent part as a lecturer and later aa assistant 
professor in applying modern methods at Uni¬ 
versity College, London A member of a family 
of distinguished architects, he was attracted to 
the works of Nature rather than to the works of 
man throughout life he experienced the joys of 
a true naturalist From 1885 he occupied the 
chair of botany at the Royal College of Science 
until 1892, when he accepted an invitation from 
the Director of the Royal Botanic Gardens, Kew, 
to be honorary keeper of the new Jodrell Labora¬ 
tory ; two years later he was elected fellow of the 
Royal Society 

Soott’s earliest papers, the first of which was 
published in 1881, were on the latex-beanng 
vessels m certain rubber trees, on Algaa, and on 
the anatomy of Ipomaa. His last paper was 
published in 1933. Throughout life his botanical 
interests were wide and progressive whilo faithful 
to the traditions of the older school of naturalists 
and great systematic botanists, he devoted him¬ 
self mainly to the investigation of extinct plants, 
particularly those from the forests of the Coal 
Age. In an address delivered in 1909, when, as 
president of the Lmnean Society, he opened the 
new botanical laboratories at University College, 
London, he spoke of the late Prof W. C. Williamson 
as a friend to whom he perhaps owed more than 
to any other man, as it was Williamson who 
interested him in the subject of fossil botany 

The veteran botanist at Manchester had con¬ 
tributed nineteen memoirs on “The Organization 
of the Fossil Plants of the Coal-Measures” to the 
Royal Society (1871-93), but comparatively few 
botanists in Great Britain realised the full signifi¬ 
cance of Williamson’s work, and this was largely 
due to the presentation of the results in language 
unfamiliar to student* whose sense of proportion 
and appreciation of values Buffered through in¬ 
ability to make allowances for old-fashioned 
terminology and ideas On his retirement from 
Manchester, Williamson asked Soott to collaborate 
with him and, fortunately for the botanical world, 
a favourable reply was given. In a prefatory note 
to the first of a senes of three memoirs—“Further 
Observations on the Organization of the Fossil 
Plants of the Coal-Measures”—Williamson wrote . 
“My morphological enquiries seem to have reached 
a stage that makes a more minutely careful 
examination of these questions of development 
and growth desirable, but before specially under¬ 
taking this, I saw dearly the extreme importance 
of doing so in combination with some younger 
colleague whose familiarity with the details of the 
physiology of living plants was neater than my 
own.” The oonspicuous success of this partnership 
is evidence of the tact and understanding of the 
younger man and of the confidence and respect 
for Ids companion on the part of an experienced 
‘palieobotanist who did not readily change his 
opinion*. Soott’s transforming influence was the 


determining factor in bringing about a more 
general recognition of the fundamental importance 
of extinct plants 

After Williamson’s death in 1895, Soott con¬ 
tributed a series of papers to the Royal Societies 
of London and Edinburgh, to the Annals of Botany 
and other journals, in which he dee on bed many 
new types. In 1897 he gave an exhaustive acoount 
of a remarkable cone, Cheirostrobus, which demon¬ 
strated the existence in the early part of the 
Carboniferous period of a reproductive shoot more 
complex m structure than any previously known 
vascular cryptogram, recent or extinct This was 
followed by equally interesting discoveries of many 
other Palnozoie plants In 1901 Soott gave an 
account of a oone— Leptdocarpon —agreeing in tho 
plan of its construction with the oone of a Lepido- 
dendron, but differing in bearing ‘seeds’ in place 
of ordinary sporangia. The seed-like bodies were 
described as nascent seeds which did not and could 
not be expected to conform “in all the morpho¬ 
logical rules that we lay down far seeds at the 
present day” Scott was not a hide-bound formal 
morphologist 

In all his many contributions to a more exact 
and intensive knowledge of extinot plants, Scott 
combined an almost meticulous attention to 


detail with broad philosophical and cautious views 
on the bearing of the facts on evolution In 1900 
he published as a single volume a oourse of lectures 
delivered at University College, London—“Studies 
in Fossil Botany” . m the seoond and third 
editions the book is m two volumes. Tho author's 
aim was the presentation to botanical readers of 
results which appear to be of fundamental import¬ 
ance. This book has long been a classic, a scholarly 
work distinguished by well-balanced judgment and 
clanty of style In 1911 he contributed to the 
“Home University Library” a more popular 
account of tho “Evolution of Plants”, and this 
was followed in 1924 by the publication of a course 
of lectures delivered at Aberystwyth—“Extinct 
Plants and Problems of Evolution . 

In 1904, following a most important discovery 
by Prof F. W. Oliver that certain seeds known as 
Lagenostoma belonged in all probability to the 
genus Lyyinodendron, a plant in habit and in 
foliage closely resembling a tree-form, a paper was 
published by Oliver and Soott in which the name 
Pteridospermen was proposed for a group of 
certain fern-like seed-bearing plants which played 
a dominant part in later Paleozoic and, aa we 
now know, in early Mesozoic floras. For several 
years Soott regarded the Pteridosperms as closely 
related to true ferns and derived from a fern 
ancestry In 1918 he wrote (in a letter): "I have 
beoome a bit sceptical about the Pteridosperms 
and Ferns ; all the comparisons seem to be mere 
analogies” ; at the Bournemouth meeting of the 
British Association in 1919 he definitely gave np 
the idea of a fern origin in favour of the view that 
Pteridosperms represent a long-extinct stock 
which passed through a fern-like stage. This 
change of view is oharaoteristio of the man : when, 
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as rarely happened, the weight of evidence was 
against hia original opinion, he did not hesitate 
to aay so. 

Scott’s influence was by no means confined 
within the limits of paI®obotanical research his 
“Introduction to Structural Botany”, an element¬ 
ary textbook m two volumes, Part 1 of which is 
now in its eleventh edition, is a model study of 
representative examples of flowerless and flowering 
plants. Mr P T. Brooks of Cambridge is associated 
with Dr. Scott as joint author of the last edition 
of both parts 

In 1921 Soott was the Wollaston medalist of 
the Geological Society of London , in 1906 he 
received a Royal modal and m 1926 the Royal 
Society awarded him the Darwin medal In 1921 
he was awarded the Lmnean medal of the Linnean 
Society He was president of the Linnean Society 
in 1908-12 and of the Royal Microscopical Society 
in 1904-6, foreign secretary (1912-16) of the 
Royal Society, twice president of Section K 
(1896 and 1921) and a general secretary (1900-3) 
of tho British Association. He was an honorary 
LL D of the University of Aberdeen and D So. 
of the University of Manchester, also honorary 
member or corresponding member of many foreign 
academies and societies 

Though neither by inclination nor temperament 
attracted to administrative work, Soott con¬ 
scientiously discharged such duties as he felt 
called upon to undertake • he was essentially a 
student, a dreamer with a ‘passion of tho post’ ; 
a man with strong international sympathy and a 
keen sense of justioe. On occasion impulsive, 
quickly roused by unreason , a man of lovable 
personality to those who knew him well Few 
men of his age made a stronger appeal to the 
affection and loyalty of colleagues Soott will be 
gratefully remembered by many younger men and 
women whom he treated as equals It is fortunate 
that he was able to devote the best years of his 
life to research without the hampering necessity 
of spending the greater part of his energy in 
teaching 

Scott was happy m the companionship of a 
wife whose personal qualities were complementary 
to his own from her he had much help m his 
work both directly and indirectly He leaves four 
daughters : his younger son died at school (1914) 
and the elder son was killed in Franoe (1917) 
when serving with the Royal Engineers. By 
friends in all ranks of life, Soott will be remembered 
for many unrecorded acta of kindness as a 
botanist he has left a worthy memorial in his 
work and in the services he rendered to exact 
knowledge A C Sbwabd 


Dr. William Page 

With Dr. William Page, who died at Middleton 
in Sussex on February 3, at seventy-two' 
years of age, has passed a singularly gracious 
personality, whose loss is regretted by a wide 
circle of friends. A far wider public will mourn, 


and oontmue to mourn, the editor of the most 
extensivo and successful attempt ever initiated in 
Great Britain to produoe a comprehensive series 
of county histones, a task to which Page devoted 
the last thirty-two years of his life 

At the outset, indeed, a very different oareer 
had seemed to he before Page. After leaving 
Westminster School, he became a civil engineer, 
and for a time (1880-84) was assistant executive 
engineer to the Government of Queensland 
But he already had other ambitions At tho age 
of twenty-five he abandoned engineering, and 
with his hrother-in-law, W. J Hardy, established 
a firm of record agents and legal antiquaries 
which achieved considerable distinction, and was 
engaged in a number of peerage, ooronation and 
other claims During this period Hardy and 
Page jointly published tho “Feet of Fines for 
London and Middlesex” (1892), and Page was 
incidentally able to develop that extensive and 
peculiar knowledge of local and customary history 
which was to serve him m good stead later 
In 1902 the Hardy-Pago partnership was dissolved, 
and Page joined Mr H A Doubleday as joint- 
editor of the "Victoria County History”, which had 
been established two or three years previously , 
whilst two years later, on the retirement of Mr 
Doubleday, Page became sole general editor. 

The task which Pago thereby undertook was 
immense alike m time and in space, including as it 
did the history, archaeology, geology, botany and 
zoology of the English counties. Nor was it merely 
m breadth of knowledge and academic sympathy 
that the work demanded exceptional qualities in 
the editor The human problem—tho problem 
of co-ordinating the work of innumerable specialists 
and local students, of harmonising then divergent 
views, abilities and eccentricities—drew in¬ 
cessantly upon Pago’s unfailing patience, oourtesy 
and astuteness The contributions which he 
collected from these miscellaneous sources neces¬ 
sarily vary in value, but it is rarely that they fall 
below that high minimum of scholarship which he 
set himself to maintain On tho documentary 
side, the editor's wide first-hand knowledge was 
a sufficient guarantee On tho architectural side, 
Page’s association with Sir Charles Peers resulted 
in the evolution of methods and standards which 
are likely to control all future research of the 
kind Indeed, these methods have received an 
enduring sanction m their adoption by the 
Historical Monuments Commission (England), 
which is in many ways the child of the “Victoria 
County History”. 

Nor did the editor’s human problem end with 
his contributors. Financial difficulties were never 
far from Page’s mind, and more than onee 
“History” seemed to be doomed to founder on this 
rook. But Page’s untiring courage did not fail 
him , and on more than one occasion he was able 
to secure at the last moment the patronage which 
his work demanded In 1910 the generosity of the 
late Lord Hambledon carried the “History” for¬ 
ward a further stage, mid in recent years, although 
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financial support was increasingly difficult to 
obtain, individual guarantees facilitated the pub¬ 
lication of volumes relating to Northamptonshire, 
Huntingdonshire, Rutland and Kent. In 1032 
Page offered to the University of London, subject 
to certain conditions, the oopynght and unused 
material—a considerable and important collection 
—of the “History”, and the offer was gratefully 
ocoepted by the Court of the University in 
November of that year The Pilgrim Trust 
afterwards made a grant to the University of £600 
a year for three years to assist m carrying on the 
work, and a University Committee associated with 
the Institute of Historical Research was estab¬ 
lished for tho purpose It is indeed difficult to 
imagine that a task so well and truly begun, and 
already earned so far, should be allowed to lapse, 
and it is scarcely necessary to express the hope 
that, m accepting the legacy of Page’s great work, 
the University has accepted the responsibility of 
completing it. 

Pago novor courted any sort of recognition for 
his devoted work, but he was long a distinguished 
fellow of the Society of Antiquaries, of which he 
was a vice-president from 1910 until 1920, and 
in 1932 he reooived the degree of hon D Litt 
(Oxon) 


Wk regret to announce the following deaths 

Baron Alphonse Berget, professor of physidal 
oceanography in the Institut 0c6anographique, 
Paris, who published many works on physios 
and meteorology, on Deoember 29, aged seventy- 
three years 

Prof P. W Hardwick, emeritus professor of 
mining in the University of Sheffield, a past 
president of the Midland Institute of Mining, 
Civil and Mechanical Engineers, on January 24, 
aged seventy-three years 

Prof T. E Peet, reader in Egyptology in the 
University of Oxford since 1933, formerly Brunner 
professor of Egyptology in the University of 
Liverpool, on February 22, aged fifty-two years 

Sir Vincent Raven, K B E , president of the 
Institution of Mechanical Engineers in 1925, who 
published several works on electno locomotives 
and traction, on February 14, aged seventy-five 
years 

Prof. Howard G Warren, professor of psychology 
in Princeton Umvorsity since 1914 and editor of 
the Psychological Review, on January 4, aged sixty- 
six years 


News and Views 


Fundamental Cosmological Problems 

Paov. M. N. Saha, m his presidential address to 
the Indian Scicnoo Congress at Bombay dohvored on 
January 2, dealt chiefly with fundamental cosmo¬ 
logical problems. He believes that recent discovories 
in nuclear physics will provido the key to the problems 
of stellar structure In the absence of decisive 
evidence, he inclines to the view of Kothan and 
others that the neutron should bo regarded as a 
dipole consisting of a proton and an electron, and he 
believes that this structure has far-reaclimg astro- 
physical consequences. The problem of the ultimate 
fate of radiation has been radically transformed by 
the disoovery of the positive eleotron, and the idea 
that final stagnation of the universe is movi table is 
vitiated by tho fact that it ignores the possibilities 
of conversion of radiation into matter and the com¬ 
bination of small into large enorgy quanta Prof. 
Saha considers that the experimental fact of “eloctro- 
fission of quantum”, that is, the conversion of y-rey 
quanta of sufficient energy into a pair of electrons, 
positive and negative, inside the nuoleus, may provo 
to he the realisation, possibly on the oostnio scale, 
of the first possibility With regard to the second, 
he sees no theoretical reason why, in the radiation 
of spaoo (presumably continuous from the hardest 
mys to visible light), hard oosmio rays may not be 
the result of fusion of softer quanta He expressed 
the view that continuous evolution is oonfined to 
portions of the universe such as the earth and 
solar system, the oosmio process as a whole being 
oyclic 


Scientific Organisation in India 

The lattor part of Prof, Saha’s address was devoted 
to problems of scientific organisation. The present 
world is a single eoonomio and cultural unit, and this 
fact should direot political and eoonomio action. 
Practical problems can be solved only by the applica¬ 
tion of scientific principles, and a new educational 
scheme should bo devised by a world’s congress of 
foremost thmkors, with tho object of tiauung the 
coming generation to a proper appreciation of the 
beauty and powers of science The look of scientific 
organisation wad preliminary research is particularly 
obvious m Indian pubho works, with serious con¬ 
sequences to tho vitality of the population and result¬ 
ing in great waste of money Prof Saha supported 
the formation of an Indian Academy of Soienoe, 
organised somewhat on the linos of the Royal 
Society, which would co-ordinate Indian scientific 
work, and act generally for the promotion of scientific 
research and its utilisation m national and inter¬ 
national affairs He adduced evidence of the need 
of such a body, quoting in support of his view the 
statement of Sir F. Spring on nver problems in 
India, that “more money has boon wasted, for want 
of just such knowledge as a River Commission might 
provide, than would have sufficed to pay the entire 
cost of it many times over". 

Dinosaur Skeletons in Brussels 
W* regret to learn that the remarkable skeletons 
of the Wealden Dinosaur Iguanodon, which form 
the most striking feature of the Royal Museum of 
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Natural History in Brussels, are beginning to decay 
The bones are unfortunately much pyrrtwed, and 
being exposed to moist air, the pyrites becomes 
oxidised and causes disintegration The director of 
the Museum, Dr. Viotor Van Straelen, has for some 
trmo arranged to treat the more fragile parts with 
preservatives, but he realises that tho only method 
of permanent preservation is to enclose the specimens 
in glass cases m which the air oaa bo kept dry. He 
lias accordingly induced the Belgian Government to 
ask Parliament for a sum of money sufficient to 
provide tho eases Tho Belgian Senate, however, 
after an animated discussion, has refused tho appro¬ 
priation on tho ground that the preservation of these 
fossils is not worth tho needed expenditure. To this 
Dr Van Straelen has fittingly replied, that if the 
Belgian nation is unwilling to preserve so great a 
scientific treasure, tho skeletons of Iguanodon should 
he offered for sale to museums in othor oountnes, 
winch would be glad to aoquire them and keep them 
intact for research Paleontologists everywhere 
will certainly endorse this proposition The Belgian 
Senate, years ago, provided a large sum of money 
to obtain the unique collection of Iguanodons and 
other important fossils from tho mino of Bomissart, 
to the great benefit of science and the onlightonmont 
of the Belgian people It is to be hoped that the 
Senate may yet reconsider its presont retrograde step 

Ultra-Short Wav* Radio Links for Telephony 

It is now well known that eloetric waves having a 
w nvo length of less than about 8 metres arc of little 
use for long-distanoe radio communication, owing to 
the apparent inability of the ionosphere to deflect 
sue li waves back to the earth’s surfate For shorter 
distances and particularly over stretches of water, 
however, these short waves are being found to havo 
a useful application in providing a radio link in the 
ordinary land line telephone Bystem In this con¬ 
nexion, tho radio link is an alternative to the uso of 
a submarine cable, and it has the advantages of lower 
installation cost and euse of maintenance An experi¬ 
mental two-way oirouit of this type, operating on a 
wave-length of about five metres, was inaugurated 
b> tho Post Office engineers across the Bristol 
Plianne] m 1032 (see Natuhk, 130, 004, Oct 22. 1032) 
This radio circuit operates between Cardiff and 
Woeton-eupor-Mare and links up with the ordinary 
inland telephone notwork, thus forming part of the 
London -Cardiff trunk circuit. The reoent opening of 
a similar radio link, on a muoh shorter wave-length, 
across the English Channel for use in connexion with 
the cross-channel air servioes was referred to in 
Nature of February 3, p. 107, 

According to a report m the Tunes of February 
24, the Postmaster-General, in his address to the 
Lincoln Chamber of Commerce, referred to the prob¬ 
able extension by the Post Oflloo of the facilities 
provided in the radio link across the Bristol Channel. 
Modem submarine cables usually oontain many, 
circuits so that several conversations are possible 
simultaneously ; and a similar facility must be pro- 
' 'ded by the radio link if th» is to oompeto suooess- 
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fUlly with the cable The oxpeumental work which 
is now being conducted by the Post Office is directed 
towards ascertaining the practical possibilities of 
operating, botween two fixod points, several small 
radio transmitters each on a separate wave-length 
and carrying a single conversation Tho necessary 
equipment for this practical tost is now being in¬ 
stalled at Castleton, Monmouthshire, and at Baokwell 
Hill, near Bristol. Then' will be six transmitters and 
six receivers on each site, and eaoh of these will be 
associated with its own directional aenal system All 
the twelve wave-lengths to be used will be within 
the range four to six metres The whole system is 
being designed for economical operation, and suoh 
devices as the automatio charging of batteries and 
tho indication at tho controlling telephone exchange 
of faults on the radio link, are being incorporated It 
is hoped to begin tho testa in two or throe months’ 
time and the results of this larger-soale practical trial 
will be awaited with interest 

Structure of Chlorophyll A 

Thu fourth Pedler Lecture of the Chomioal Sooioty 
was delivered by Prof. Hans Fischer at the Royal 
Institution on February 22, his subject being the 
constitution of chlorophyll A. Prof Fischer has been 
working on blood and leaf pigments in Munich for a 
number of years, and has recently synthesised 
luomm, which is obtained from blood by heating 
with acetic acid and sodium chloride Ho was 
awarded tho Nobel pn/o for chemistry for 1930 
Tho lecturer dealt first with tho porphyrins, a group 
of compounds upon whioh both hramin and chloro¬ 
phyll are based, and which all oontain a ring of four 
pyrrole-bko nuclei Willstattor’s work has shown 
that substances of this type are formed in the break¬ 
ing down of chlorophyll, but now many of those 
complex molecules have boon synthosisnd, and tho 
nucleus of chlorophyll is known with certainty to 
be an isomeric modification of tho porphyrin ring. 
Tho ham in molecule has essentially the same nucleus, 
but different side chauis It oontains two vinyl 
groups, which are hydiogonatod to ethyl groups in 
chlorophyll. The latter also contains an additional 
ring structure, derived from (i-keto propionio-aoid, in 
place of the propionio acid side chain of tho hamin 
molecule In ohlorophyll, a magnesium atom re¬ 
places the co-ordinately bound iron atom of haemo¬ 
globin Tho final formulation of the Btiuoturo of the 
ohlorophyll molecule has entailed an enormous 
amount of synthetic organic chemistry of the utmost 
complexity The brilliant manner in which Prof 
Fischer and his oo-workers have carried it out makes 
ono confident that they will ultimately succeed in 
the synthesis of ohlorophyll iteolf 

Bootham School Natural History Society 

Thh foundation of this School Natural History 
Society m 1834 was on important landmark in 
educational history, and a largely attended meeting 
at Bootham School, York, celebrated jte centenary 
An interesting exhibition of work done by past and 
present members gave sinking evidence of the range 
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of interest and tho far-flung activities of Bootham 
Old Boys. The headmaster read messages of greeting 
from the Minister of Education, Sir Miohael Sadler 
and many others. Referring to distinguished former 
members such as Joseph Baroroft, F W. Oliver, 
8. P Thompson, J Gilbert Baker, Lewis Richardson, 
Sir George Newman and Henry Seobohm, he claimed 
that the Society has performed, through the lives of 
its members, great services to the development of 
tropical countries, as well as to pure science. Abovo 
all, it has given to a great number of men a per¬ 
manent onnohment of life Mr J L. Pa ton, formerly 
High Master of Manchester Grammar School, gave 
an inspiring address. He warmly oommended tho 
pioneering stop taken a hundred years ago in bringing 
biological science into tho school He spoke of those 
naturalists overseas as conquerors, not of men, but 
of Nature Finally, he maintained that men do not 
really know Nature until they know her as the 
interpreter or the medium of tho supernatural 

The Diesel-Elcctnc Tram Ferry Salla 

Fob nearly forty years a service of tram femes 
connecting Sicily with the mainland has been 
running across the Strait of Messina The dutanoe 
between tho two terminal points, Messina and Villa 
San Giovanni, is about five miles Until recently 
tho service was maintained by two small ships 
which crossed ill opposite directions simultaneously, 
so as to prevent an accumulation of rolluig stock 
on either sido of the Strait In October 1931 they 
were replaced by tho Diesel-electric train ferry Salla, 
which has a displacement of 4,000 tons and a longth 
of 358 fit In Engineering of February 23, a full 
description is given of tho vessel. It has a horse power 
of 5,000 and a maximum speed of 17 miles per hour 
The coai'lios are embarked and disembarked at the 
end by means of a movable bndgo The adoption 
of Diesel electric propulsion for a vessel of this type 
has several advantages, in particular its ability to 
run economically at different speeds, and rapid and 
accurate manoeuvring. There are two steering 
stations on tho vessel, one on tho boat deck and tho 
other in the engine-room, and interlocks are provided 
so that it is impossible to operate the oontrols from 
both stations at the same time. The ferry canies 
both passengers and goods, and traffic in tho latter 
and more particularly tlie transport of fruit, has 
steadily increased sinoe its inauguration. It is of a 
seasonal nature with a winter maximum, a summer 
minimum and a short peak load m June The cross¬ 
ing takes 25 minutes and there are first and socond 
class restaurants on the passenger dock The oomdor 
deck contains first, second and third class saloons 
for the passengers 

A James Watt Letter 

A MOST interesting letter written by James Watt 
in 1784 to his father-in-law, Mr Macgregor, has just 
been presented to the University of Glasgow by Mr 
W. J. Wilson. The letter was published m full m 
the Glasgow Herald of February 9. Watt had onoe 
made surveys for the Caledonian Canal, and it had 


been proposed that he should become the engineer 
of the scheme. By 1784, however, he had beoome so 
fully occupied with the engine business at Bir mingh am 
that he felt he oould not aocept the position He 
said, "the contriving of engines and the other neoes- 
sary attention to a business which is now very 
extensive takes up all the time that bad health will 
permit me to work, and it is possible that, setting 
aside the damage which the distraction of my atten¬ 
tion might do to the partnership, my share of the 
loss m the engine business might exoeed my gam by 
the canal direction." Speaking of his great contem¬ 
porary Arkwright, Watt said, “ho is to say no worse 
one of the most self sufficient ignorant men I have 
ever met with. Yet by all I can learn he is certainly 
a man of merit m his way and one to whom Britain 
is much indebted and whom she should honour and 
reward, for whoever invented spinning Arkwnght 
oortamly had the merit of performing the most 
difficult part, which was the making of it usefull.” 
When Watt wrote this letter ho was forty-eight 
years of age, and eight years previously had married 
his second wife, Anne Macgregor 

Insututxm of Mechanical Engineers 
At the annual general meeting of the Institution 
of Mechanical Engineers hold on February 16, the 
annual report was adopted and tho ballot for tho 
election of officers declared, Mr C Day becoming 
president for the ensuing yoar in suooossion to Mr. 
A. E L Chorlton Honorary life membership, it was 
announced, had boon conferred upon Mr. L St L. 
Pondred and the Right Hon Lord Invemaim The 
report showed a net increase in the roll of member¬ 
ship of 61 names, the total number of members now 
being 11,356 Tho total rovonuo of the Institution 
was 134,074 During the year the meeting hall had 
been much unproved and the library accommodation 
increased A standing Committee, entitled tho 
Inventions Advisory Committee, hod boon formed to 
assist members, while another committee, entitled 
Works of National Importance Committee, had been 
established to consider proposals for works of national 
importance which oould be submitted to the Govern¬ 
ment for consideration with the view of lessening 
unemployment The report contains short reviews of 
tho work done by tho various research committoos, 
the awards for papers and the results of the examina¬ 
tions for National Certificates and Diplomas in 
Mechanical Engineering Fpr these examinations 
there were 2,989 candidates in England and Wales, 
226 in Scotland and 37 m Northern Ireland, a 
greater number than m any previous year Twenty 
National Diplomas (Air) m Mechanical Engineering 
were awarded jointly by the Institution, the Board 
of Education and the Air Ministry. 

Streets and Pavements in London 
In a paper read to the Newcomen Society on 
February 21, an interesting sketch was given of the 
history of the stroots and pavements of London 
In only two periods m its long history has London 
been efficiently paved and drained: m the days of 
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the Roman* and during tho last hundred yean. 
How well the Roman* worked oan be seen from 
the remain* of causeways and sewers now and again 
brought to light during excavations m the City. 
With the departure of the Romans went the art of 
road-making, and for oentury after century the 
citizens aooepted with extraordinary complacency 
conditions which would not be tolerated in any eity 
to-day As a rule, the roads were unfit for wheeled 
traffic, the sidewalks were of gravel and dirt, tho 
ram spouts projected over tho pavements and such 
sowers as them were were connected ineffectively 
with gutters full of holes Complaints were made 
over and over again, and though surveyors and 
paviors were appointed, things were seldom satis¬ 
factory Even in the days of Wren and Newton, 
Ludgate Hill and Fleet 8treet drnined into the mud- 
filled Fleet River, whioh had long ceased to be 
navigablo and had become a nuisance Westminster 
was every bit as had as London, and in 1742 Lord 
Tyroonnel in the House of Lords said ■ "The filth 
of some parts of Westminster and tho inequality 
and ruggedness of others, cannot hut in the eyes 
of the foreignors disgrace our nation, and incline 
them to imagine us a people, not only without 
delicacy, but without government, a herd of bar¬ 
barians, or a colony of hattentots” Improvements 
wero effected from time to time, it is truo, but it 
was only during last century that real progress was 
made. 

Archeological Exhibitions at the British Museum 

At the recent annual mooting of the subscribers 
to the British School of Arohmology in Athens, 
reference was made in tho usual review of the School’s 
work to the votive house, or temple, models which 
hod been discovered in the course of tho excavation 
of tho Herwum at Perachora, near Corinth From 
incomplete fragments a complete mrxlel has been 
reconstructed, which is now on view in tho British 
Museum Tho model is about a foot in height, and 
gives for tho first time an idea in detail of the 
character of the house in the ACgoan during the 
Geometric period. The models are datod at about 
tho middle of the eighth century b o. The most 
striking feature of the construction is tho apao, 
which Sir Arthur Evans has suggested may have 
arisen from the earliest form of building, in whioh 
the back wall was formed by hollowing out a cliff 
face The door of the building has ante with oolumns, 
and above it are three small windows. 

On March 7 an exhibition will open of the finds of 
the joint expedition of the British Museum and the 
British School of Archeology in Iraq under tho 
leadership of Mr. M. E. L. Mallow on, at Arpachiyah, 
near Nineveh, in northern Iraq, during the season 
1932-33. This material should have boon on view 
last summer, but its dispatch from Iraq was delayed 
by action of the Government in settling tho allocation 
of the material found by the expedition The finds, 
now shown will illustrate the cultures of the ten’ 
successive prehistoric settlements discovered at 
Arpachiyah. This sequanoe, m which the ooourrenoe 


and development of the painted pottery oan be 
followed from the earliest settlement, and the 
evidence of early relations with prohistono India, 
Baluchistan, southern Mesopotamia and Crete, make 
Arpachiyah ono of tho most important sites known 
for tho early prohistory of Iraq. Unfortunately, 
partly nwrng to lock of funds, excavations have been 
suspended 

Recent Acquisitions at the Natural History Museum 

By tho will of the late Lieut -Col C (J Nurse, 
the Trustees of tho British Museum (Natural History) 
have received a bequest of 3,000 Indian insects 
mostly obtained at Quetta, Doesa and Jubbulpore, 
whore Col Nurse served with the Indian Army. 
Col Nurse was one of the small band of naturalists 
among military officers who devoted their leisure 
to the study of entomology, and was an enthusiastic 
oo) lector of Hymcnoptora, forming a largo and 
valuable collet tion which ho presented to the Museum 
a few years ago Tho present bequest comprises 
tho remainder of his Indian insects and includes 
about 1,450 Diptera (two winged flies), 1,300 butter¬ 
flies, 130 dragon flies and Hume others , of these 
the most valuable are the Diptera The collection 
is especially rich in spoems of the family Bombyludce, 
most of which are parasitic m tho larval state on 
bees or wasps Col Nurse discovered and described 
fourteen species of this family which were new to 
science, and types of these ore in tho collection, as 
well as specimens of a numbor of other flies whioh 
wero not previously represented in tho Museum 
Some interesting butterflies and other insects from 
Aden are included 

Tint Department of Botany of tho Museum has 
boon presented with sixty-three bundles of plants by 
tho Hancock Museum, Newcastle-upon-Tyne These 
plants wore presumably presented to tho Newcastle 
Museum by William Robertson, who bought them at 
the sale in 1842 of A B. Lambert’s herbarium, whioh 
was ono of tho largest ever m private hands The 
specimens are of historical interest as they presumably 
include the remainder of tho herbarium of P S. 
Pallas, a Russian botanist who dux! in 1811 Pallas’s 
plants wore acquired by Lambert, who picked out 
ono set for himself and one for Sir Joseph Banks 
Banks’s set wont to the Museum in 1827, imd Robert 
Brown purcliased Lambert's own sot at tho sale 
Judging from the specimens so far examined, the 
present acquisition represents tho remainder of the 
herbarium. Much will probably bo duplicate material 
but a good deal of information can be obtained from 
tho original wrappers in which the plants still are. 
Further, it is probablo that Homo plants figured by 
Pallas, whioh have boon missing, will be brought to 
light The bundles also contain about 500 plants 
oollocted by the Rev E D Clarke, who visited Pallas 
in tho Crimea in 1800 Tho plants were named by 
Pallas Among the purchases aro 800 flowering 
plants from Spain and Morocco (Sennen), 1,600 from 
North America (Marcus E Jones) and 900 from 
Eastern Groooe, ACgean Islands, etc (K H. 
Roohinger). 
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Good Eggs and Old Age 

The man or woman who livea to be eighty yean 
old started as an “extraordinarily good egg” is a 
conclusion stated by Dr. George L. Streeter, director 
of the Department of Embryology of tho Carnegie 
Institution of Washington, according to Science Ser¬ 
vice, Washington Human eggs, like hen’s eggs, vary 
greatly in nature and quality It is estimated that 
one fourth of the fertilised human ova are not good 
enough eggs to be bom as living individuals 
Whether the infant survives its first year-und, 
in fact, a large number of them fail to do this— 
depends in considerable part on the original quality 
of the egg The individual who withstands tho 
usual experiences of life until between fifty and 
sixty years old and then sueoumbs to its aggro 
gate wear and tear, conforms to tho actuary's 
‘expectation of life at birth* and to the embryo¬ 
logist’s expectation of tho performance of an egg 
of average quality It is only the extraonJ manly 
good egg that is still going strong at eighty yoniu, 
and wo see him or her doing this in the absence of 
any exquisite hygienio regime or environmental 
favour 

Plant Collecting in Persia 

The Gardtnere' Chronicle is always to the fore in 
publishing reports of expeditions organised for the 
collection of new plants In tho issue of January 8 
appeared tho first of a new senes of articles on "Plant 
Collecting in Persia” by Mr. E K Balls The account 
gives full descriptions of tho habitats of a wide 
variety of plants, particularly inses, campanulas, 
gentians and Dionyna More intimate details of the 
trip are also included Tho second aiticle appeared 
in the issue of January 20, and articles are premised 
for some time ahead If tho plants collected prove 
amenable to cultivation in Ureat Britain, many 
beautiful species will be placed at tho disposal of 
gardeners 

International Union for Chemistry 

The eleventh conference of tho International 
Union for Chemistry will be hold at Madrid at the 
same time as the ninth International Congress of 
Pure and Applied Chemistry Among tho matters 
to be considered by tho various commissions of the 
Union are the reforms of inorganic, organic and 
biochemical nomenclature , physico-chemical stand¬ 
ards ; co ordination of scientific terminology ; inter¬ 
national tables of constants; and finance The 
election of president and vice-presidents, and the 
nomination of members of commissions, will take 
place on April 11 

International Congress of Actuaries 

The Tenth International Congress of Actuaries 
will be held at Rome on May 4-10 The sub¬ 
jects for discussion will cover a large field and 
particular attention is being given to different 
aspects of social insurance, including unemploy¬ 
ment insurance Various social functions and 
excursions have been arranged and the Congress 
promises to be one of the most interesting of reoent 
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years The British Government has appointed os 
its representative the Deputy Government Actuary, 
Mr. O. 8. W. Epps. It is hoped that those Cabinet 
Ministers whose Departments are specially concerned 
with actuarial questions will be associated in an 
honorary capacity with this as with past congresses 
Membership of the Congress is open to members of 
the Permanent Committee of International Con¬ 
gresses of Actuaries and, subject to approval by the 
Managing Committee, to others or institutions 
professionally associated with actuarial work. Further 
information can be obtained from Mr Geoffrey 
Marks, CBE, 30, King Street, E C 2, or Mr. Stuart 
Gumming, 10, St. Andrew Squure, Edinburgh 

International Agricultural Congress 

The third Technical and Chemical International 
Congress of Agricultural Industries will be hold in 
Paris on March 26-31 The Congress will be followed 
by a tour of tho Frenoh wme-growing districts, 
arranged so that those delegatee wlio wish can con¬ 
tinue to Madrid in time for the openmg of the ninth 
International Congress of Pure and Applied Chemistry 
on April 5 Tho work of the Congretw im divided into 
five mam sections scientific and economic studies , 
sugar manufacture , fermentation industries , food 
industries , and allied industries The subjoote 
selected for discussion cover a wide range, but will 
bo chiefly of uitereat to technologists in the sugar 
and fennontation industries. Other questions to be 
discussed include water pollution, and now uses for 
surplus agricultural produce, in Section 1, the pro¬ 
perties of wheat and flour m relation to bread quality, 
and the treatment of milk from tho farm to the 
consumer, m Section 4 , tho uso of alcohol fuels and 
of vegetable oils in motors, in Section 6 These 
ensure that the Congiess will appoal to a wide circle 
of agricultural and other technologists Adequute 
arrangements have been made For relaxation from 
the more serious work of the Congress The sub¬ 
scription for individual delegates is 100 franrs, 
payable) to tho Treasurer, M Combrun, 166 Boulevard 
de Magenta, Paris, from whom application forms and 
other details may be obtained 

The Seventh Achema 

We have rocoived an illustrated leaflet which 
contains the preliminary announcement of the 
seventh ‘Achema’ or Exhibition of Chemical Plant 
and Apparatus, organised by the ’Dechema’ (Deutsche 
Gesellsohaft fur ohemische Apparatewoscn), which will 
be held at Cologne during Whitsuntide (May 18-27). 
Tho event has bean timed to ooinoide with the annual 
moetings in the same oity of several of the leading 
German allied societies, and the exhibition will be 
held in three large buildings on the banks of the 
Rhine and within easy walking distanoe from the 
centre of the eity. Four years will have elapsed sinoe 
tho sixth ‘Achema’ was lield at Frankfort and the 
promoters confidently claim that this will be the 
greatest exhibition of its kind that has yet been 
held anywhere in the world. Most of the leading 
German firms who supply chemical plant and ap¬ 
paratus have already booked stands and a big 
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gathering of experts is expected A graph on the 
pamphlet shown how rapid has been the growth m 
popularity of this undertaking since the first ‘Acheina’ 
was held at Hannover in 1020 Admission cards will 
be issued froo on application to the Management, 
Dechema Gesellsch&ftsstelle, Seelze bei Hannover. 
Two international postage stomps should be enclosed 
A handbook containing fuller jiarticulars will bo 
issued shortly Arrangements are being made by 
Messrs Hageraann and Co , Travel-bureau, Bad 
Aachen, Bahnhofstrasse, 32, for the issue of cheap 
excursion farce fi om England and other countries 

Universal Decimal Classification in Germany 

The past tliree years have witnessed in Oi'imany a 
rapid development of intercut m the universal decimal 
olassihcation, the most irnpoitant manifestation of 
which has boon the adoption of that systoin by the 
Deutscher Normenausschuss for codifying its pub 
fished standards The need for a German edition of 
the classification has been folt, and is now to he met 
The production of a new (third) edition of the class], 
fication will toko placo in the next tliioe years, 1934- 
36, under the auspicos of tho Normonausschuss and 
tho Ministry of the Interior The work has the official 
approval of the Institut International do Documenta¬ 
tion and will incorporate all the considerable amend¬ 
ments and additions made to the second French 
edition 1027 29 since publication of tho latter The 
additions will total somo 10,000 classes, mainly in 
science and technology, bringing the total number of 
classes to approximately 70,000 The work will lie 
published m ton quarterly parts, of standard format 
A 4 and comprising about 160 pagee The first part 
will appear in April of this year, and the cost of onoh 
part will be 11 gold marks if ordered before March 1 , 
afterwards 12 60 gold marks Messrs Beuth-Verlag, 
GMBH, Berlin, 8 W 19. are the publishers. 

The Night-Sky in March 

Thk only striking planotaiy object in the Match 
sky is Jupiter, which can be seen in tho eastern sky 
beforo midnight close to the star a Virginia (Spica), 
and tho two form a conspicuous pair There will bo 
an occultation by the moon of tho star a Scorpu 
(Antares) on March 8, but the phenomenon will not be 
visible at Greenwich (it will bo visible at tho Capo of 
Good Hope) On March 26 the moon will occult 
9 Cancn, the magnitude of whioh is 4 2 This occupa¬ 
tion will bo visible at Greenwich and will take place 
early m the morning (at 3h 02m GMT) At this 
hour the phenomenon will scarcely tempt any save 
regular observers of occultations, especially as wo can 
warn our readers of two occultations which wdl occur 
later m tho year of bright stars both of which will 
occur before midnight. 

Announcements 

The newly formed Microchemioal Club will hold 
its first Boiontiflo mooting on Saturday, March 17, 
at 10.30 a on. at the Lister Institute, Chelsea Bridge 
Road, London. At 2 80 p m on the same day and 
at the same place, the first annual genoral meeting 
will be held to elect officers, adopt a constitution 


and transact other business Communications on 
microchemioal subjects are invited , thoy may deal 
with applications and development of micro methods 
m any branch of scienoo Communications can lie 
Hent to 8 J Folley, National Institute for Research 
in Dairying, Shinficld, Nr Reading 

Thb prize for 1933 of £100 awarded by tho Thomas 
Gray Memorial Trust of flu* Royal Society of Arts 
foi an essay in connexion with fire in a modem 
passenger vessel oi in a targo vessel at sea, in port 
or in a builder's yard lias been awai ded to Commander 
R 1) Binney The jirizo of £100 for an improvement 
in the science or jiractice of navigation has boon 
awarded to Dr A B Wood, F D Smith and J A. 
McUeiuliy, Admiralty Research Laboratory, Todding- 
ton, for their silent mngneto-stnction ocho sounder 
with nx older The puzos for 1934 aro being offered 
for an invention, publication, diagram, etc , which 
is considered to he an advancement in the scienoe 
or practice of navigation and for on essay on a 
navigation tops Essays or proofs of claim must 
be submitted liefoio December 31 Titles of the 
essay and other information can be obtained from 
the .Secretary, Royal Society ot Arts. John Street, 
Adelplu, London, WC8 

In an urtnle on “Industrial Research” in Nature 
of January 20, it is stated on p 80 that tho con¬ 
tribution of olectiic supply authorities in Great 
Britain to tho British Electrical and Allied Industries 
Research Association is about £5,000 We are in- 
formed by the Association that its income from this 
source ill 1933 was £15,000 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned .—A pro¬ 
bationary assistant engineer (male) in tho Post Office 
Engineering Department—The Secretary, Civil Ser- 
vkii Commission, Burlington Gardens, London, W 1 
(March 8) A seruoi library assistant to tho Hertford¬ 
shire County Council—Tho Clerk to tho County 
Council, 28, Castle Street, Hertford (March 10) A 
head of the Mechanical and Civil Engineering De¬ 
partment of the Technical College, Sunderland- 
Chief Education Officer, Education Offices, 15, John 
Street, Sunderland (March 12) A University pro¬ 
fessor of anatomy at St Thomas’s Hospital Medical 
School—The Academic Registrar, University of 
lAindon, S.W 7 (May 16) A director of food investiga¬ 
tion in the Department of Scientific and Industrial 
Research—The Secretary, 16, Old Ouoon Street, 
Westminster, S W 1 (March 17) A howl mistress of 
the Day Trade School for Girls, Wavertree Technical 
Institute —Tho Direotor of Education, 14, Sir Thomas 
Street, Liverpool (March 17) A professor of mathe¬ 
matics at tho Royal Technical College, Glasgow—The 
Secretary (March 26) A staff lecturer and demon¬ 
strator m botany, and a demonstrator and assistant 
lecturer m chemistry at the Royal Holloway College, 
Englefiold Green, Surrey—The Principal (April 14). 
A signal engineer for the Way and Works Depart¬ 
ment, Government Railway, Ceylon—Crown Agents 
for the Colonies, 4, Millbank, London, S.W.l. 
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Letters to the Editor 

{The Editor does not hold himself responsible for 
opinions expressed by hie correspondents Neither 
oan he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Natdbb. No notice u taken 
of anonymous communications ] 

A supposed Submarine Ridge along the South-East 
Coast of Greenland 

During marine biological work in the Denmark 
Strait with the Danish Research Ship Dana m August 
1933, it was possible to prooeed quite clone to the 
coast of East Greenland south of Angmagssalik , 
practically no loe was met with during this year 
For the purpose of the biologioal work on the drift 
of cod lame from Iceland to Greenland with tho wost- 
going branch of the Irminger Current, four sections 
were made from the coast out to deep water During 
these sections, as also on tho whole cruise, the echo 
sounding apparatus was constantly used and the 
soundings revealed—so far as it was possible to carry 
out the investigations during the time available— 
that a submarine ndge seems to follow the East 



Greenland coast, at any rate from about Lat 64° N 
to Capo Farewell (lat 60* N ) 

Our work during the cruise was, as mentioned 
above, mainly manna biology, and it was impossible 
to go further into the studies of the relief of the sea 
bottom last summer. The matter is, however, of 
importance in several respects, and I wish therefore 
to announoe our observation of this supposed ndge 
that other ships may possibly have the opportunity 


of making farther soundmgB there and thus eventually 
prove or disprove the eziatenoe of this supposed 
submarine ridge in these remote waters. Our sound¬ 
ings point to a continuous ndgo, but more oloee 
investigations are however necessary, aa breaks may 
poesibly be found in the ndge off the deeper fjords 
In Fig. 1 is given a rough sketch of the ooast of 
East Greenland south of Angmagsaftlik showing the 
route of the Dana, Fig 2 shows the bottom relief 
on one of the sections (marked with a cross in Fig I), 



the other sections show, however, on the whole, 
much the same conditions It will be seen that the 
submarine ndge is about 230 metres below tho 
surface in the seotion in Fig. 2 and it is about 20 
miles off the coast line. Farther north the ndge is 
more than 20 miles from tho coast-lino (going up to 
about 80 miles). The greatest depth measured inside 
the ndge where tho depths are rather variable is about 
600 metres ; outside the ndge the depth increases 
very rapidly to more than 1,600 metres On the ridge 
itself we obtained depths of 170-240 metres, most 
often 200-240 metres In the trough formed by the 
ndge along the coast we have tho loe-cold East 
Greenland Current, outside or over the ndge wo 
met with the warm Atlantio water with temperatures 
up to 8° C , between these water masses we have 
mixed water layers 

During recent years the late Prof. John. Schmidt 
suooeeded in showing that there is an interchange 
of the stock of ood in Icelandic and Groenlandic 
waters. In 1933 the migrations of ood from West 
Greenland to Ioeland were even greater than in 
preceding years m which investigations were under¬ 
taken. Probably it will be possible in the future 
to show that the ood migrating from one of the 
areas mentioned to the other follow the ndge in 
question, where ‘ood temperatures’ will probably 
prevail during most years. We shall then be able 
to understand how the ood find the path from West 
Greenland to Ioeland and vice versa. 

A VnDXL Taking 

Marine Biological Laboratory, 

Cajienhajjen. 
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Constitution of Dysprosium, H o ltm u m , Erbium, 
Thulium, Ytterbium and Lutecium 
Continuing the examination of the rare earth 
elements by the method of anode rays as already 
reported 1 , I have now been able to complete the 
analyses of the group 

Dysprosium (66) gave poor spectra but sufficient 
to indicate that it oonsists of mass numbers 161, 
162, 163, 164 not differing much m relative abund¬ 
ance. 

Holmium (67) is quite defimtoly simple 165 
Erbium is not so complex as it was at first sup¬ 
posed to be. Tho early samples used were evidently 
contaminated A pure sample gave throe strong lines, 
166, 167, 168 and a weak fourth 170 
Thulium (69) is simple 169 
Ytterbium (70) appears to contain mass numbers 
171, 172, 173, 174, 176, of which 174 is the strongest 
Lutecium (71) is simple 175 

It will be soon that those six elements fill all the 
numbers from 161 to 176 and show no isobaree. 

A full acoount of this work will be published m 
<lue course with estimates of relative abundance and 
the atomic weights so deduced It is already evident 
that the international values for several of tho rare 
earths are in need of revision That of holmium 
(163 5) is particularly bad 

F W. Aston 

Cavondish Laboratory, 

Cambridge 
Feb 17 
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Value of ejm 

8m Arthur Eddington* has developed theories 
according to which 

Ac/Srce* - 137, 

and the ratio of the mass of the proton to that of 
the electron is 

M/m ~ 1847 6 

I have shown* that these theories and most expert 
mental data are in extremely good mutual agreement 
The only experimental evidence against them* is that 
given by reoent determinations of the specific 
oloctromo charge 4 , which may bo summarised as 

e/m - (1-759 ± 0 000.) X 10’ 2.H U. 

These measurements disagree with tlie valuo deduoed* 
from Jlf/m — 1847 6, namely, 

e/m - (1 77081 ± 0 00014) X 10’. 

However, Sir Arthur Eddington pointed out' that 
his work and the discovery of the neutron made it 
«eem likely that the equations used in deducing the 
spectroscopic estimates of e/m are in error. 

I am writing to suggest that some (or possibly all) 
of the experimental determinations of e/m are really 

-jy[ (1-77031 ± 0 00014) X 10» ; 

that i# to say, of (1 -757,4 ± 0-000,14) x 10’ * if u. 
This is m reasonable acoord with the 1 769 ± 0 000, 


recently obtained experimentally (being smaller than 
some end larger than other of the experimental 
results) 

If this supposition proves to be correct, tho only 
ovidnnoe against Sir Arthur's 137 and 1847 6 would 
vanish. 

W N Bond 

Department of Physios, 

Univonoty of Heading 
Fob 13 

1 Eddington, Pm. Rnt 8oc , A, 161 , 827, and earlier papon 

• Bowl, Pm Pktt See , 44, 374 , 1932 

• Dirge, Phf Hn , 40, 819 , 1932 

• Dunnlngton, 7**v t Her , 48, 404,1933 KroUchmar, Pkft Rtt, 
48, 418 , 1933 Robinson, Andrews and Irons, Pm Boy Son , A, 14g, 
48, 1933 

• Hlrge, loc fit 

• Rond, PhlH Ren , 41, 3S8 , 1932 


Reaction of Heavy Water with Metallic Sodium 

Mksshs C O Davis and II L Johnston report* 
that when metallic sodium is dissolved in heavy 
water, the diplogon content of the ovolvod hydrogen 
is reduced and the diplogon content of the solution 
correspondingly mi reased We wish to put forward 
the results of similar experiments, which havo been 
corned out in a somewhat different way and soem 
to load to a more piooisn interpretation of this 
reaction. 

Metallic sodium was introduced into on evacuated 
glass bulb by electrolysis, and heavy water was then 
distilled into tho vessel In two experiments an 
excess of water was taken, in two other runs there 
was an excess of sodium metal. In all experiments 
the quantity of hydrogen evolved was found to be 
0 5 mol. per mnl of decomposed water. The original 
water contained 1-81 parte of diplogon to 100 parts 
of hydrogen H diplogon 

1. Water exoess, room temp. 0 96") per oent 

2. Sodium „ ,, „ 0 991 Dm 

3 „ „ -10°C 1011 H,+HD 

4. Water exoess, room temp. 1 03/ formed 

These values are m agreement with the ‘separation 
factor’ reported by Davis and Johnston 

Since in presence of an excess of sodium tho whole 
of tho water was decomposed, the shift in the diplogon 
content of the hydrogen produced cannot be ac¬ 
counted for by a difference in tho rate of roaotion of 
H,0 and HDO with sodium. Tho case is therefore 
different from the shift observed in the reaction 
between iron and water* 

The oorrect description of the phenomenon appears 
to be this • Decomposition of HDO by metallic 
sodium can load alternatively to the formation of 
NaOH or NaOD, the latter alternative being pre¬ 
ferred Or, putting it m a different way: when 
HDO comes into oontact with sodium, the H-atom 
escapes with greater ease to combine with an H-atom 
released by a neighbouring pair of reacting particles 
(Na+H,0), than does the D atom. 

The greater ease of reaction of H as compared with 
D was predicted by Cromer and Pol any l 1 on acoount 
of: (1) the lower zero point energy of D-compounds 4 , 
(2) the stronger leakage of H through energy barriers 

In the present case of a single oompound entering 
into two alternative reactions, the aero point energies 
of the initial states are identical. However, at the 
top of the activation barrier the two alternative 
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reactions will show a difference in energy due to the 
different zero point onorgioa of NaOD and NaOH. 
The former having the smaller asero point energy, the 
barrier will bo lower, when NaOD is formed Forma¬ 
tion of NaOD would therefore bo preferred. An 
estimate of the effect of roro point eneigy rmkos it 
possible to assume that this is sufficient to account 
for the ratio of the two reaction rates actually found 

Obviously the difference in the ‘leakage’ of tho 
particles H and D would also load to a preference of 
the observed reaction 

We wish to express our thanks to Prof Polanyi for 
valuable discussions. 

J Hokiuti 
A L S/.ABO 

Tho Umveisify, 

Manchester 
Feb 19 

' J Amtr t'ks Sac, M, m, Feb 1034 

• Craner ami Polanyi, X pAn (’hem , B, 19, 441, 1031! 

• Uoriutl and Polanyi, Nlliiaa, 133, SIS, Nov 1\ 1933 

• Thla has alao boon Independently rucoffnlaed by II Byring, Proe 
Sat Acad 8a , 1*. 7* , 1933 


Production of Induced Radioactivity by High 
Velocity Protons 

CiraiF, and Joliot 1 have reported that a number of 
new radioactive isotopes tan bo produced by the 
bombardment of various elements with apaitidos, 
these- isotopes emitting positive electrons In par¬ 
ticular, thoy showed that lxiron when Immbanled by 
a-particles was transformed to the isotope N 1 *, ladin- 
mtmgen, this isotopo having a half life of 14 minutes 
Thoy suggested that the isotope might lie produced 
by the bombardment of carbon with heavy hydrogen, 
the produet, N“, disintogratmg with the emission of 
u neutron to radio-nitrogen 

We have bombarded a target of Aeheson graphite 
with protons of 800 k v. energy and have used a 
Geiger counter to soarch for any rudiations produced 
after the bombardment ceased After bombardment 
for 15 minutes with a current of about 10 micro¬ 
amperes of protons, the target was letnoved from the 
apparatus and pluced against the Geiger counter 
We then observed about 200 counts per minute, 
being about forty tunes the natural effect The 
number of counts deeayod exponentially with time, 
liAving a half life of 1(1 5 ±0 5 minutes 

Wo then carried out an experiment similar to that 
performed by Beequorol, in which the source was 
placed on ono side of a 9 mm thick lead plate with 
the counter on the opposite side, the whole being 
placed in a magnetic held, so that any electron 
emitted could only reach tho oounter by applying a 
Held of appropriate sign and magnitude We found 
that when the field was such that positive electrons 
could reach the counter, the number of counts in¬ 
creased by a factor of 8 , when the field was in tho 
reverse direction no definite moreoso was observed 
We conclude, therefore, that the radiations oousist 
in part at least of positive porticlos 

Wo have also token about 250 Wilson chamber 
photographs in a held of 2,000 gauss, placing the 
activated source against the outside of the chamber 
wall, which was about 3 mm. thick Under these 
conditions, we observed only two electrons of positive 
curvature which could possibly have come from the 
source, these electrons having energies of the order 
of 500 k v We observed, on the other hand. 48 


tracks of Compton electrons starting in the gas, 
having onergies ranging from 100 k v to 500 k v., 
suggesting the omission of y-rnys of energy between 
600 k.v and 1 million volts These y-rays may result 
from tho annihilation of the positive electrons, pre¬ 
sumably in tho gloss wall of the chamber The 
deflection experiments, whilst not at present precise, 
titid to confirm that few of tho positive electrons 
would have sufliciont energy to penetiate the glass 
walls Further experiments will, therefore, bo earned 
out with tho source inside tho chanilmr * 

The observ ations suggest that tho unstable isotope 
N 1 * is produced by the addition of a proton to C 1 * 
Tlie difference between the half life observed and 
that reported by Curie and Joliot may lie duo to the 
formation of N 1 * in a different excited state 
No maikcxl increase in the number of counts was 
observed when a mixed beam ot heavy hydrogen ions 
and protons was substituted for tho proton beam 
Wo are very much indebted to Dr K T Bam- 
hrtdge, who supplied tho Geiger coimtor with which 
the observations were made 

J 1) Cockcroft 
C W Gn BFRT 
KTS Walton 

Cavendish Laboratory, 

Cambridge 
Feb 24 


February 27 Experiment* carried out with a counter having 

-lea window of email itopplng power-- --- 1 -■- -*■- 

number of counts owing to the poaltlv 
-ounter The absorption curve of the p 
aat of ni gatlve electrons of ftOO k v energy 
1 Comptn wains, 19S, 254. 19)4 


A Perturbation in the Spectrum of Se II 
When the analysis of the spectrum of Se II has 
boon completed, it is observed that tho quartet 

v (int ) 

4 p *S W t - 6s *P Ut = 95270 (10) 

- 5 s ‘Pi,,, - 98763 (10) 

- *P2- 98876 (4) 

duo to the fundamental transition 4p -* 6a exhibits 
abnormal relative intensities of its components 
Tho intensity ratio of these linos, according to Burger 
and Dorgelo’s rule, should be 2 4 8, the line 
Suit-Pb.lt being thus tho brightest and the most 
easily excitable of the group, whereas in Se II, it 
is extremely faint under all the variety of expert- 
mental conditions of exoitation m which the group 
lias been photographed The corresponding quartets 
in other similar spectra, hitherto known, do not show 
this anomalous feature. 

In Se II this must obviously be a perturbation m 
intensity arising from the mutual interaction of 
adjacent spectral terms ; for our analysis has revealed 
a clear m terpen ot ration of the levels due to the 5* 
and 4 d configurations, while m the lighter elements 
there is a somewhat large separation between these 
two groups of energy states 
Exoepting this intensity anomaly, the other 
characteristics of Se II are found to be generally 
analogous to those of As I or 8 II. Full details of 
this scheme will be published shortly. 

K R. Rao. 

S. G op ala Kbxsknakuiwx. 

Science College, 

Andhra University, 

Waltair Dec 18 
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Feeding Mechanism of the Fairy Shrimp 

In a recent paper 1 Mr Lowndes has put forward 
a now view as to the filtratory feeding mechanism 
of the fairy shrimp, Chvroeephalua dtaphanus Hither¬ 
to all workers (Storch*, Lundblad*, Neumann *, 
Borradaile*, Wagler* and Cannon 1 ) have agreed that 
the long sets' on the edges of the basal enditos of 
tho trunk limits constitute tho filter, or at least a 
retaining wall by which particlos an* abstract of I from 
a current of water 

Mr Lowndes maintains that water enters the intcr- 
limb spaces between successive limbs, post the 
endopodites and exito scries, which hitherto have 
tieon accepted as valve's pro\ enting the inflow of 
water, and that some of this water is then forced 
into the deep food groove running along tho mid 
ventral lino of the body Here it is filteicd by patches 
of notifies on the food groove wails, which he calls 
the “filter processes"’ 

In a recent paper* I descubed and figured those 
‘filter pi (loesses’ in the three eiders of Hrimehiopoda 
in which t hey occur, mid showed that they an* comb 
setules which comb the n'siduo off tho filter seta; 
on the basal enditos That the latter an; actually 
filters is shown by tho two facts (1) tho wati r 
current can be sien to pass through thorn from the 
mid-ventral space, as I described m 1028, and (2) they 
have tho typical stmeture of filter seta; In all those 
numonius forms when*, oitlior experimentally or by 
the position of tho food in sections of the fixed animal, 
it can bo shown that a limb acts os a filter, tho same 
typo of seta is found (Cannon*, p 275) und this is 
the type found in Chirocephalue 

In all faltratory setaa the ultimate meshes of the 
tiltor are formed by fine setules regularly arranged 
on tho edges of the seta* If further ovideneo is 
required beyond din*ct observations that tho water 
current passes from the mid-vential space through 
tho filters, it is found in the position of its setules - 
they always face the dncction from whuli water to 
be filtered comes, and in Chxrocrphabm they all face 
tlie median plane 

The only point previously on which workers have 
been unable to ngreo in as to the mechanism by 
which the faltered food is transported to the mouth 
Storeh* (p 387) maintains that it is swept forwards 
by tho action of tho most proximal seta; on the basal 
enditos, while I maintained 7 (p. 811) that there is a 
definite oral current in the food groove This is the 
only current which cannot be observed directly, and 
so I demonstrated it experimentally I injected a 
coloured solution so as to fill completely one of tho 
inter-limb spaces of a captive Chxrocephalus, and was 
then able to show that at the end of the backstroke 
of the limb forming the anterior wall of this space, a 
spurt of the solution was forced along the food groove 
Mr Lowndes has now repeated my experiment and 
confirmed my results 

H Graham Cannon 

The University, 

Manchester 
Feb. 12 

1 Lowndes, Proe goal fee Load , 1093 . 1833 

1 Storeh, /atom fee Hydnbwl , U, SflO , IBM 

1 LnndbUd, Arkvt Zodog , U, 1# , 1020 

• Nauruan, Ad Unit Land , 17, 4 , 19S1 

1 BomuUUe, "The Invertebrate", (Ambrtdge, p *20, 1932 

* Waglar, Kuksnthat's "Handbuoh der Sooloob". IBM, p 366 

’ Cannon, Tram. Roy fee fete , H, 807 , IMS 

'Cannon, Phil Trtuu Roy fee Load, MS, 2S7, 1833 
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'Mimicry' among Insects 

Thrrk has just come to hand (Entomologica 
Americana, 13, No 3, published (as stated on cover) 
Nov 20, 1933, but dated on ovory pago December 
1032) a most admirable review of the Polybnno 
wuhjw of the Nearetio rogion, by Dr J Bequaert 
Unlike many taxonomic pnjiers, it treats not only 
of tho structures of the insects, but also, at eon- 
Hidciahlo length, of thoir biology, everything being 
sot forth in the most interesting way There is a 
good account of tho oases of ‘mimicry’ involving these 
wasps Thus the wasps of tho genus Nr< Utrirut, in 
the neotropical rogion, belong to an assemblage of 
diverse insects of similar nppeamm <», of which no 
less than twenty-eight aie cited Dr Bequaert 
recognises the objections to tho term mimicry as 
apphod to these cases, and proposes to spouk of 
horneomorphy and homeochromy instead, those 
tomis m< rely refomng to the observed facts, without 
suggesting any explanation This seems to bo on 
advantage, though peihnps (ho shorter words 
jsomorphy and isoehromy would ho proferable 

In discussing tho pmbablo meaning of those 
resemblances, os related to natural selection, I think 
Dr Bequaert takes too narrow a view Thus ho 
refers to tho American Parhndynerua nandens , which 
has been accidentally introduced into the Hawaiian 
Islands, where it has ts-eomo oxtiomoly abundant 
Now tho Hawaiian Eumcmd wimps have a totally 
different appeamneo , and so. he argues. P naaidena, 
lc moved from tho protection of its mimetic group, 
ought, according to tlie current theory, to la* severely 
handicapped This argument I think has no validity, 
m view of tho great difference in tho vertebrate 
fauna P naaidena, along tho Hawaiian coasts, is 
not only without the natural enomios it left in 
tropical America, but also is relatively fro© from 
enemies of any kind, os will bo readily appreciated 
by anyone who hns travelled in both regions 

Then* is. however, anothor aspect of those matters 
which is not generally considered Insects are 
extremely prolifao, and the balance r>f Nature, under 
normal conditions, provides for tin* destruction of 
by far tho greater part of each general ion before tho 
period of reproduction This destruction is ncocssory 
for the insect itself, in onler to avoid over-population 
and resulting starvation Hence the normal survival 
rate, according to the spccim, may be only ten per 
cent, or five per cent, or even loss than one jier cent 
of tlie offspring hatched from tho egg It is astonish¬ 
ing that, working on such a narrow margin, insects 
in general survive as well as they do I recall some 
observations on Coccidso (scale insects) made in New 
Mexico many years ago Certain species occur on 
the mesquite and other shrubs whioh exist in great 
abundance over many thousands of square miles of 
country Yet the coccids are only found m isolated 
patches here and there They are destroyed by their 
natural anomies, but tho young larvee can bo blown 
by tho wind or carried on the feet of birds, and so 
start new colonies which flourish until discovered 
by predators and parasites. This game of hide-and- 
seek doubtless results in frequent local extermination, 
but the species are sufficiently widespread to survive 
in parts of their range, and so continue indefinitely 

We may suppose, then, that neither ‘mimicry’ nor 
any other mode of protection prevents the destruction 
of the larger part of each generation of insects ; and 
such prevention, were it possible, would result, not 
in stable conditions, but in over-production and 
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disaster Hut during any lengthy period, the species 
of insects will show fluctuation in the number of 
surviving individuals, and must from time to time 
come very near to extinction. Indeed, very many 
do bocorao extinct, as wo oan infer from a study 
of the fossil records During these recurring ‘hard 
times', slight advantages or disadvantages are of 
critical importance and may decide between survival 
and extraction But at other times of greater pros¬ 
perity, they seem to be of little consequence If a 
‘critical’ period occurred once in a thousand years, it 
would suffice for all the purposes of the theory 
Another important consideration is the frequency 
of parallel and ‘convergent’ variation ; the continual 
recurrence of similar structures, patterns and colours 
in different genera and species These phenomena 
radicate the existence of deep seated tendencies, 
which find expression without any reference to 
immediate utility In this way it often happens that 
diverse insects, even in different localities, come to 
look alike, and if ‘mimicry’ is promoted by natural 
selection, these resemblances are the raw material 
on which it works 

T, D A. Cockerell. 

University of Colorado, 

Boulder. Colorado 
Dec 8. 


Bilateral Gynandromorphiam m Feathers 

In recent publications Lillie and Juhn 1 , Domm, 
Oustavson, and Juhn*, and Lillie 1 , have suggested 
an explanation of the bilateral gynandromorphism of 
oertarn individual feathers. This explanation is based 
upon the idea that susceptibility to female hormone 
depends upon growth rate, being greatest for slow- 
growing and least for quick-growing feather tissue. 
These authors further describe the formation of the 
raehis by ooncrescenoe The rachis thus has a double 
origin, and its two sides wore onoe the two halves of 
the collar. This description differs widely from the 
aooounts of Strong*. 1 and of Davies'. 

Now it may be remarked that past growth rates 
can only be moasurod by the relation of the sire of 
present to past structures, and that present growth 
rates oannot be measured at all It would seem, 
therefore, that the suggestion that in a bilaterally 
gynandromorphio feather the growth rates on the 
two sides of the collar were so different that, on the 
theory advanood by Lillie and his collaborators, 
female hormone oould act on one side and not on the 
other, can only find a foundation in observation in 
one of two sets of circumstances. Either (a) the barbs 
on the two sides must be of different lengths, and 
the rachis curved, sinoe one side of it has grown 
faster than the other ; or (6) the feather germ must 
have an asymmetry of just such a kind and degree 
as to compensate for the difference in growth rate 
and give a straight feather. This asymmetry might 
be in fact a displacement of the ventral growing point 
from its theoretical position diametrically opposite 
the forming rachis; then the more rapidly growing 
side oould get carried out of the region of growth so 
much sooner than the more slowly growing side, 
having leas distance to travel, aa to be the same sue 
or even smaller. 

The oondition (a) is certainly not fulfilled in fact. 
The bilaterally gynandromorphio feathers shown in 
Figs. 01 and 02 by Lillie and Juhn 1 are straight, aa 
are those figured by Cook, Dodds end Greenwood 7 . 
The retnoes of Bond’s pheasant* have a curvature 


which is not in oonstant relationship to their sexual 
dimorphism. There remains condition (6). Lillie and 
Juhn 1 figure an asymmetrical germ (Fig. 8), which gives 
rise to a feather symmetrical in shape, so that by their 
acoount its growth must have boon different on the 
two sides. The relationship of oolour to growth rate 
is, however, not shown by this example as the feather 
is also symmetrical in oolour. 

While the work of Lillie and Juhn and the other 
authors referred to is clearly of the very greatest 
interest and importance, it seems, in the light of the 
foregoing remariu, that the conoept of the formation 
of the rachis by oonoreaconce may lead to difficulties 
in the interpretation of sexually dimorphic oolours 
which might be avoided by the adoption of other 
accounts of feather development, and that growth 
rate may not play quite the part assigned to it m 
determining the susceptibility to female hormone of 
the parts of the feather. 

It is hoped soon to undertake work in this Depart¬ 
ment involving in particular an analysis of the 
relationship of asymmetry in the germ to asymmetry 
in tho feather, and to review in the light of any 
evidence gainod tho physiologioal principles oonoomod, 
whether they be of growth rate, or of differentiation 
rate, or of a kind not yot apparent. 

Paul G 'Espinassk 

Department of Zoology 
and Ooeanography, 

University Collego, 

Hull 
Jan 22. 
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Designation of the Positive Electron 
I have been hopmg that, following Lord Rutlier- 
ford's proposal of a name for the heavy lsotopo of 
hydrogen, someone would suggest a more satisfactory 
word than ‘positron’ for the positive olectron. Since, 
however, no better qualified reformer has appeared, 
may I raise the question before it is too late t 
‘Positron’ is ugly ; it offends literary purists by its 
hybrid character , and it not only boars no relation 
to the established name of the associated particle, the 
electron, but even suggests that that particle should 
bo called the ‘negatron’, which fortunately it is not. 

In order to balanoe destructive by constructive 
criticism, I venture to propose the name ‘oreston' for 
the newcomer. The word is euphonious, pure Greek, 
and sinoe, in one of the most beautiful of Greek 
stones, Orestes and Elektra were brother and sister, 
it implies cm appropriate relation between the two 
particles The name found favour among many 
physicists m Pasadena where Anderson first obtained 
evidence of the partiole, when I mentioned it there 
last year. I do not propose, however, further to urge 
its claims, the purpose of this letter being mainly to 
oleanse the language of ‘positron’, and only inci¬ 
dentally to nominate a substitute. 

Herbert Dmoui. 

Imperial College, 

South Kensington, S W.7. 

Feb, 12. 
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Active Nitrogen and the Auroral Spectrum 
In my letter in a recent number of Nature 1 I 
described an afterglow in nitrogen in winch the first 
negative bands of N, were present, and in whioh 
the excitation of the first positive bands was different 
from that hitherto observed in nitrogen afterglows 
At the time the letter was written, no photograph 
of the afterglow intense enough to print had been 
obtained Fig I shows a photograph of the spectrum 
of the afterglow which has been obtained sinoo then, 
and it is to be noted that with the exception of the 
green auroral line, tho afterglow spectrum is romark 
ably liko the auroral spectrum In my first lotter 
it was stated that the second positive bands wore 
completely missing fiom tho afterglow, and that 



was true of the plate which was described in that 
lettor, but a trace of tho second positive group can 
be very easily seen on tho present plate and they 
have been obtained with considerable intensity on a 
plate taken on a small quartz Hilger spectrograph. 
The arrows on Fig. 1 point to first positive band 
sequences whioh originate on V' — 16, 17, 18, eto., 
anti it u seen that these sequences are present on the 
afterglow plates also. 

Furthor experiments are now in progress m order 
to obtain better pictures of the first positive bands 
m the green, red and the photograph]o infra-red 
Joseph Kaplan 

University of California at Los Angeles 
Jan. 12. 

< Kaplan, Natusb, US. 1002 , Dao JO, loss 


Age of Sub-Crag Implements 
Mb J Reid Mots has reoently directed attention 
to an interesting scries of worked flints found beneath 
the Red Crag, exhibited at present in the British 
Museum 1 . Adhering to one of those flints is some 
ferruginous sandy material which Mr. Moir regards 
as Dieatian, since it resembles tho sandstone of which 
the well-known Suffolk Bo xs tones are composed 
Thanks to the oourteay of Mr. Reginald Smith, I 
have had an opportunity of examining this speoimen. 
The encrusting material is an iron-cemented sand 
which appears to me to bear a stronger resemblance 
to Red Gag sand than to fioxstone material Tht * 
quantity of sand is too small to permit mineralogwal 
•nalyrfs i moreover, suoh a prooess would destroy 
the evidence. Even if it were proved to be Boxstone 


dotntua, the possibility of ita having been ro deposited 
in Rod Crag tunes would havo to bo seriously con¬ 
sidered 

Mr Moir bases interesting speculations on tho 
possibility of the roatro-connate implement in ques¬ 
tion being pre-Diostmn, that w, pre-pliocene In 
this connexion, it is important to bear in mind that 
the British representatives of the Continental 
Diostmn deposits are the Lon ham Beds (Early 
Pliocene) of Kent and Sussex, and not tho Bo xs tones 
of Suffolk, as Mr Moir states. Our knowledge of the 
fauna of tho Is-nham Beds has been increased by 
discoveries made during the last few years, and 
recent investigations have served to emphaaiso the 
greater ago of tho Boxstone fauna The latter is 
regarded by many geologists as Miocene, in fact, 
some of the mollusoa are apparently related to 
Upper Ohgoceno forms Mr Moir’a arguments would 
therefore imply that tho maker of the rostro-oonnate 
implement lived in times not later than the Miocene. 

P O H Boswell 

Imperial College of Science 
and Technology, 

■South Kensington, 

London, 8 W 7 
Feb 13 

1 NATOS*, IK, M. Jan 18, 1834 


Ernst Haeckel 

Many scientists will have rood with keen interest 
Prof MaoBride’s delightful akotch of Haeckel’s work 
in Nature of February 10 As he points out, 
Haeckol’s career belongs to tho heroic stage of the 
history of tho theory of evolution , certainly few 
men hove boon subjected to greater obloquy for 
promulgating that or any other doctrine Whon his 
“General Morphology” appeared, it was mot with 
‘‘icy silence”—a reception which the impetuous and 
combative Haeckel could not tolerate Ho would 
have preferred hostile criticism, rather than in¬ 
difference , and to this indtfforonoo on tho part of 
his fellow -scientists can bo traood tho commence¬ 
ment of that sones of popular works on evolution 
which wore met, not with “icy silence”, but with 
fiery blasts from scientists and laymen alike 

At one period of tho controversy, Haeokol felt 
that hia presence at Jena was jeopardising the good 
name of his beloved univorsity, so he offered to resign 
his chair, but tho head of the governing body 
replied “My doar Haockel, you are still young, and 
you will yet come to havo more mature views of 
life. After all, you will do lees harm here than else¬ 
where, so you had better stop here ” In point of 
fact, Jena novor forsook Haeckel and Haeckel never 
forsook Jona, despite the flattering offers he received 
from the Universities of Vienna, WUrzburg, Bonn 
and Strasbourg; and lie died there, not m 1014 
as mentioned by Prof. MacBnde, but on August 8, 
1919 An obituary notioe appeared in Nature of 
August 21, 1919. 

W. H. Brindley 

11. Mdlmoor Terraoe, 

Glossop, Derbyshire 

Feb. 9. _ 

I am sorry that I mode a slip m giving the date 
of Haeckel's death. I thank Dr. Brindley for cor¬ 
recting me. 


E. W. M. 
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Research 

Moravian Racial Typo. Prof. V. Suk contributes 
remarks on the value of selective study in the 
anthropometric investigation of a population as a 
means of distinguishing ancestral types, to a study 
of groups of people in Moravian Wallachia by Dr. K 
Augusta which has been published by the Faculty of 
Heiencea of the Masaryk University Two groups were 
investigated in a population which has long lived in 
isolation in conditions whioh do not invite immigra¬ 
tion The traditional mode of life is agriculture, wood¬ 
craft, or herding pursued m woodland cleanngs The 
people hero specifically callod “Valaques”, according 
to recent heory based on linguistic evidence, are 
partly of Slovak, partly of Rumanian origin Tho pnn- 
cipal reunite of Dr Augusta’s anthropometric exam¬ 
ination go to show that they are of mixed origin 
Taking the two groups together, they show a medium 
stature (105 0 cm. and 167-1 cm ), they are braohy. 
cephalic (86-2 and 85 8), while the moan circumfer 
once of the head increases proportionately with 
increase in growth of stature The face is mesoprosopio 
and the nose lopto- to mosoiThino (09 7 and 70) In 
pigmentation tho eyes most frequently are grey or 
greenish, while the hair is light brown, next in fre¬ 
quency coming dark brown, and thon blond, which, 
howe\ er, is rare, showing only 1 0 and 2 7 per cent 
‘Pure’ typos are rare and the most common by far is 
the ‘mixed light brown’ In tho valley of Dinotitra, 
where the seleotivo method of Prof Suk was omployod 
and not the statistical method oil which the figiues 
above were based, a considerable percentage was found 
of a typo differing from the remainder of the popula¬ 
tion, darker, taller and more pronouncedly braeliy- 
oephalic, showing all tbe marks of a Dmaric origin 
This confirms tho view that the population of this part 
of Wallachia is of a different somatic origin from 
the rest of the population Its derivation must be 
sought in Rumania. 

The Australian Oyster. T. C Roughloy in his paper, 
“The Life History of the Australian Oyster. Oatrea 
commercials" (Proc Linn Soe New South Wales, 

68, Parts 3 4, 1933), studies tho Austmliun odiblo 
oyster of commerce in groat detail This species 
appears to be confined to tho Australian coast, its 
range extending from the far North Queensland coast 
to so far south as Wingan Inlet in Victoria It thrives 
best m estuaries fed by much fresh water Spawning 
always takes place on the chief bed studied (Port 
Macquai le) during spring tides when two or throe 
hours on tho obb and often when a heavy sea is 
running outside, the temperature being usually 
72°-78° F In othor places the oysters appoar 
to spawn partially at intervals, and spawning 
prooMds daily or almost daily during the whole of 
the spawning period over five months There is, 
however, great irregularity m the spawning of these 
New South Wales oysters, the reason probably being 
that the bulk of the oysters are grown in the tidal 
cone where temperature fluctuations, varying from 
cold water to hot sun in the course of a few hours, 
arc enormous A sex change is indicated in this 
species by the fact that proctioally all, if not all, 
young oysters spawn for the first tune as males. 
Nine oysters were found (1-8 years) which oontamed 
both ova and sperms in tbe gonad. The determination 
of sex in this oyster does not appear to be governed 
by the amount of food available. 


Items 

Feeding of the Fairy Shrimp A G. Lowndes has 
recently recorded observations on tho feeding 
mechanism of the fairy shrimp, Vhirocephalua dia- 
phanve (Proc Zool Soc , Lend , Part 4, 1933) By 
keeping the animal in a fixed position while causing a 
current of water to flow past it at the rate of two foot 
per minute (the norma) rate of swimming of the 
shrimp), the movements of the appendages under 
approximately normal conditions can be observed. 
The author has also employed the polygraphio pro¬ 
cess, that is, taking photographs about 20 per 
second, by means of winch the movements of the 
limbs can be recorded Ho states that the commonly 
accepted view that Chtrocephalus fi«eds chiefly on 
suspended particles is incorrect, its chief food con¬ 
sists of detritus The larger food particles, for 
example, filamentous alg®, leaves of mosses, etc , are 
not sucked into tho median ventral groove between 
the appendages, hut are pushed in by the nndites and 
pushed towards the mouth by the spines and setae 
on the basal endites or gnathobasee, which may act 
in apposition Suspended partioles drawn into the 
median groove cannot settlo there by reason of the 
increase in the rate of flow as the groove narrows, 
nor is it likoly they can be caught by a secretion of 
muciiH Tho movement of tho limbs is irregular and 
only roughly metaehromal Any account of feeding 
which demands precise 00-ordination of tho limbs is 
untenable The exopodite, regarded as the chief 
swimming limb, functions as a propeller and not as 
a paddle Sara’s view, that the primary function of 
the pliyllopod post-oral limb w respiratory, is upheld 
(soe also p 329 of this issue) 

/ Fungi Impcrfecti. Referring to a notice in Natubh 
of December 16, p, 930, of Mr J Rams bottom’s 
presidential address to the Quekett Microscopical 
Club, in which tho suggestion was made that many 
of tho Fungi Impcrfecti are mutants from hetoro- 
thallio strains, Mr H A. Dade, of tho Gold Coast 
Dejiartmont of Agriculture, in a letter to the Kditor, 
describes Rome unpublished work of his which sup¬ 
ports the suggestion In 1928 he showed that the 
common tropical Thielavut paradoxa is the cotudial 
stage of a Ceratostomdla, C paradoca, which is hetero- 
thallic Ho far, the perfect stage has been found only 
on the Gold Coast After the publication of hu 
account, he received numerous cultures from other 
countries whioh differed much in cultural characters 
though not sufficiently to merit spocifio distinction. 
Some fow when mated with the original strains 
formed penthecia, others did not Two vigorous 
Ceylon strains formed pontheoia when crossed with 
the (+) and (—) Gold Coast strains, but not when 
mated together, the loss of thin power presumably 
being due to mutation 

Practical Methods of Soil Heating. A good deal of 
attention has recently been focused on the question 
as to whether raising the soil temperature in glass¬ 
houses by artificial moans would be a oommeroial 
proposition m Groat Britain an it has been in 
Scandinavia Investigations on the matter have been 
earned out at Cheshunt R e s ear ch Station and the 
results recently described by Dr W. F. Bow ley 
(J- Mtn. Acme,, 40, 1047). Cables consuming 
I kilowatt per hour at 240 volts were laid 16 in. 
below the surfaoe of the soil Heat won applied 
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from 10 pm until 8 a m for the first twelve week* 
after planting In tho case of tomatoes, those grown 
on the heated soil showed more rapid growth, clocuier 
roots, earher flowering and quicker fruit maturation 
than the planta oi^tho untreated soil, and in 1029 
the total crop was 20 7 per cent higher in tho former 
case. Similar promising iexults were obtained with 
cucumbers The ohief problem, however, was cost 
Tho cables, which are expensive, deteriorate rapidly, 
and further, the annual renewal of oucuraber beds 
necessitates relaying the wires each soason Twisted 
strands of galvanised stool wire (14 s w o ), however, 
showed no corrosion after three seasons and proved 
considerably cheaper The pnee of heating, even at 
per milt, also is high, since about 5 watts per 
square foot are required to taise tho tempomture 
0° F. (from 68° to 72 ) Another and cheaper method 
of soil heating winch guv r promising results was that 
derived from an undorgiound extension of tho 
ordinary hot-wator pipe system Tho temperatures 
found to give good results were 70°-7G o F Further 
advice on tho subject can be obtained on application 
to tho Director, Experimental and Research Station, 
Cheshunt Herts 

Colour Photometry The rapid extension of the use 
of coloured luminous electric discharge tubes for 
lighting and advertising purposes has raised into 
prommenco the question of liow host to measure tho 
candle powers of oolouicd lights, and Mr. H Buckley 
and his colleagues at the Nationul Physical Laboratory 
have tested the methods available The results at 
which they have armed were communicated by Mr 
Buckley to tho Illuminating Engineering Society in 
n pajier read before the Society on February 20 The 
original method of comparing the brightness of two 
sources of different colours is both difficult and 
unreliable, but the newer ‘fliokor’ method is easy 
to carry out and reliable The ‘calculation’ method, 
which depends on the determination of the enorgy 
distribution of the light source anil on the effect 
which each colour produces on the eye, while it gives 
accurate results, is tedious and requires skilled work 
with a speotrophotometer Mr Buckley advocates 
the use of coloured screens the absorption of which 
throughout the spectrum is obsorved by tho spectro¬ 
photometer and which when placed between a 
standard light and a photometer of cither of the 
above types will give an approximate matoh with 
the coloured light to be measured A small field of 
view seems an advantage 

Acid CaUlyus in Non-Aqueoui Solvents. A number of 
reactions are catalysed in watery solution by acids 
irrespective of the precise nature of tho latter R P. 
Bell (P/w Roy Soc., A, Jan ) has studied the cata¬ 
lytic effect of a number of acids in solution in 
chlorobenzene, benzene and some other solvents. 
The catalysis m such solvents must be due to the 
aoid molecule and not to the other products formed 
in presence of a dissociating solvent like water The 
reaction studied was the re-arrangement of N bromo- 
aootamlide to form p-bromoaoetamhde, and the 
reaction was followed by using the liberation of iodine 
from acid potassium iodide by the N bromoaoetam- 
hde It was found that the catalytic power increased 
m the same order as the strength of the acids, aq 
measured by their dissociation constants in water.' 
Piorio ackl occupies an anomalous position, possibly 
because of tautomerism in the piorate ion. Quantita¬ 
tively, the catalytic power increases less rapidly than 


the dissociation constant in water, the values being 
connected by a 0 3 power law Very similar results 
were obtained from some loss accurate measurements 
m benzene solution and from a few expei linents in 
ethyl nitrate and ethylene chlonde The rates of 
reaction in chlorobenzene are 10 4 10* times less than 
those calculated on the assumption that every collision 
is effeitivo that takes place between a reactant 
molecule and a ciifalyst molissile with tho proper 
energy of activation 

Action of Solvents on Coal. Of the methods omployed 
for studying tho constitution of coal, none lias boen 
more popular than the use of solvents to separate 
constituents of different character The range of 
solvents used by different workers is large and the 
report on “The Action of Solvents on Coal” (Fuel 
Research Board Toehmoal Paper No 37, H M. 
Stationery Office, 4a 6 d net) containing a critical 
survey of work in this now field, supplemented by 
experimental study, will be useful to all engaged in 
this branch Unfortunately, the selective action of 
solvents is never dear-cut, and tho character of coal 
shows infinite variety, leaving opportunity for great 
diversity of findings Even since tho writing of the 
book, now complications havo appeared in the 
discovery that somo solvents can, by reaction or 
condensation, produce rosinouH matter which has 
at times been attributed to the ooal Moreover, 
it has lieen shown that the portion oapable of ox- 
fraction can bo considerably increased if the coal 
lie first induced to dimensions of tho order of one 
micron 

Reinforced Concrete Structures. Steel, with its groat 
tcnsional, and concrete with its groat compressive, 
strength, possessing similar coefficients of expansion, 
seem to havo been intended for combination in 
structures Rules controlling tho use of any form of 
construction must necessarily bo framed on conserva¬ 
tive lines m tho absence of scientific data, and when 
wide application precedes detailed research caution w 
the more required, but experience gained shows that 
without impairing safety greater economy in the 
employment of these materials as re-mforced con¬ 
crete is possible To meet this national nood and the 
requirements of tho London County Council, whioh 
is revising tho London Building Act, a committee 
was set up by the Department of Scientific and 
Industrial Research under the chairmanship of Sir 
Georgo Humphreys to consider improvements in tho 
regulations for re inforced concrete work, and this 
oommittoe with tho information on tho better and 
more scientifically prepared materials now obtainable 
before it, has produoed a eodo of practice basod on 
present-day knowledge which will admit of consider¬ 
able economies being effected An entirely now 
feature of these regulations is the permission of three 
grades of work allowing greater strossos, or, in effect, 
Jess material to meet the required stresses, whore 
more care and skill is given as adjudged by the tests 
required on samples made as tho work proooeds. 
The code defines the materials and details of con¬ 
struction allowed and give* the strengths to be 
shown by tests when callod for Though actually 
only applicable to the area administered by the 
L.C.C.,it is expected that the oode will form a standard 
for use throughout the oountry. During the work 
of tho committee, the investigation at the Building 
Research Station under Dr Stradling has proved a 
valuable asset. 
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Palestinian Prehistory 


T HE aolootion of archeological finds from the 
caves of the Wady al-Mugharet at the foot of 
Mt Carmel, Palestine, now exhibited at the British 
Museum (see Natubb, Feb 3, p 109), repays careful 
inspection By affording a comprehensive view of the 
results achieved since 1929 by the Jomt Expedition 
of the British School of Archeology m Jerusalem and 
the American School of Prehistoric Research under 
the field direction of Miss DAE. Garrod, the 
exhibit fully confirms previous conclusions, based on 
the periodical reports, as to the importance of the 
exoavations in these oaves, not only for the pre¬ 
historic archieology of Palostmo, but also for pre¬ 
history m general The discovery of so large a number 
of skeletons of man of Neandorthaloid type, to whom 
Sir Arthur Keith would assign goncnc rank under the 
name of Palaoanthropua Palestvnenau, and including 
the oldest known oomplete human skolotons, for which 
a geological dating os belonging to the Kiss-Wurm 
interglaciation is given, would alone place these 
investigations in tho first rank of scientific im¬ 
portance , but in addition they have brought to 
light a new civilisation and a new race, tho Natufian, 
of late palroolithio or mesolithic ago, in whioh re¬ 
markable features of racial character and culture 
open up suggestive lines of thought in connexion 
with prehistono custom and belief and racial distribu¬ 
tions 

The exhibits include examples of the small flakes 
of tho Tayacian, comparable with implements from 
La Miooque, tho Upper Acheuloan hand-axe, the 
leaf-shaped point of the Lower Aungnaoian, hitherto 
known only from Africa, Middle Aungnacian scrapers, 


oomparable with those of Western Europe, and 
characteristic scrapers and grav l rs from the Upper 
Aungnacian The Natufian culture, of which the 
first evidence was found m the Wady el-Natufa, 
whonoe the name, is well represented, among the 
more striking features being the remarkably elaborate 
composite head-dresses of shells whioh were found on 
tiie human, skeletal remains, and the evidences of the 
beginnings of agriculture in the form of sickle blades 
and hafts. The latter are further noteworthy as 
including among their number two hafts ornamented 
with carvings of animal heads These with other 
graving* on bone or stone are the first and mdood the 
only known examples of the art of stone age man to 
be found in Palestine. 

Tho human bones show evidence of cannibalism. 
Sir Arthur Keith, in reporting on the human remains, 
judged them to be unique in racial character, but 
found that oortain features suggested affinities with 
p re-dynastic Egypt. The Natufian faunal remains 
include tho true horse, the Persian fallow-deer and the 
spotted hyasna, now found only south of the Sahara. 
The frequent occurrence of remains of the gazelle 
point to a dry olimate and open country, contrasting 
with conditions in late Moustenan times when the 
abundant remains of deer suggest a forested area 
with copious rainfall 

It will thus bo soon that the exhibition covers the 
complete sequence of Palestinian prehistono cultures 
from Acheuloan to Bronze Ago, the last named 
apparently following on immediately after tho 
Natufian, or, m years, a period ranging from about 
100,000 years ago to approximately 6000 b c 


Future of Artificial Lighting 

M R. C. W. Sully, president of tho Illuminating cases entirely omitted In the oase of blocks of 

Engineering Society, gave on interesting buildings in congested oity areas, aooees of daylight 

address at the British Industries Fair at Birmingham is imperfect and so costly as to be almost prohibitive, 

on February 22. He pointed out that although great It is accordingly now being suggested that, in 
progress has been made m illumination during the these oireumstonoes, the effort to furnish natural 

past fifty years, yet compared with somo other lighting should be abandoned, and that efforts should 

applications of science, such as transport or telephony, be concentrated on the provision of adequate artificial 

its progress appears relatively slow. There is no lighting Tho question arises an to whether there 

occupation we can pursue and no recreation we can is anything inimical to health in this procedure, 

indulge, in which tho eyes are concerned, that does This is a question of moment to the lighting industry, 

not offer problems in lighting Too frequently The ever-increasing height of building* and other 

progress take* place in a succession of jerks As developments will probably accentuate the need for 

an example, consider the headlights of a motor-car artificial lighting at the lower levels. 

With increased speed stronger lights were demanded The city of tho future has been visualised as 

Concentrated beams, well directed towards the consisting mainly of immense flat-topped building*, 

objects requiring illumination, served the driver of rising m terraces from the ground-level, the upper 

the car excellently But it was soon found out that walks being reserved for pedestrians, who would 

these beams were a menace to oaooming traffic and be provided with connecting bridges crossing the 

glare from headlights is still an outstanding problem. roadways at intervals. Roadways at the ground 

New dovioes, new methods and new materials level would be used exclusively for motor traffic, 

are constantly changing the teohmque of lighting If this is the trend of development, then lighting 

and developing new sections of industry. The new at the lower levels would be mainly artificial. A sug- 

methoda of utilising gaseous tubes producing various gestion has been made that football, athletic contests 

colours, the new eleotno discharge lamps, the oon- and other sports may, in the ftiture, take place m 

tinually extending use of stainless steel for reflectors vast covered stadiums where diffused artificial light- 

and the applications of the new synthetic plastio mg, resembling light from the natural sky, would be 

materials to lighting fittings may be mentioned. In attainable and where difficulties arising from our 

some oases buildings like cinemas and theatre* are capricious weather would be largely eliminated, 

expressly designed for use by artificial light. Natural Mr. Sully also discussed the lighting of schools and 

lighting has become a minor matter and is m some factories. In school buildings the natural and 



March $ 1984 


NATURE 


artificial lighting is often very defective In many 
recent factories excellent equipment is installed, but 
m some of the older buildings, ontiquatod and 
imperfect arrangement* still persist Britain, almost 
alone amongst the civilisod oountnoe, has even now 
no specific requirement of adequate lighting in its 
Factory Act, although this step was advocated 
twenty years ago by a Departmental Committee 
Mr Sully thinks that street lighting lags behind 
modem requirements. In a factory, five foot candles 
is regarded as essential for fine work According 
to the B S.I. spooiflcation, one per cent of tins is 


given as tho candle power sufficient for a moderately 
lighted street This only represents 1/10,000th of the 
average value of unrestricted daylight from an over¬ 
cast sky No wonder tho accident risk by night is 
greater than that by day The problem of public 
lighting is-complicated by the fact thnt many roads 
now fulfil functions quite different from those for 
which their lighting was originally designed In 
Mr, gully’s opinion, the lighting of the King’s high¬ 
way is a national rather than a paicx hial duty The 
Ministry of Transport should assume a greater degree 
of responsibility for its illumination 


Association of Technical Institutions 


T HE annual geneial meeting of the Association 
of Tochmcal Institutions was held in tho 
Drapers' Hall, London, on February 23-24 During 
the first session Mr. Will 8peris, Master of Corpus 
Chnsti College, Cambndgo, and newly-appointed 
chairman of the Board of Education’s Consultative 
Committee, who was elected president of tho 
Association for the year 1034, delivered his presi¬ 
dential address 

At the outset, Mr. gpens suggested that he was 
unable to enter into a discussion how to enhance 
tho value of technical education, since his knowledge 
of that, and of industry and commerce, was not very 
considerable However that may be, his address 
demonstrated the closeness and profundity of his 
knowledge of the field of education generally He 
insisted on tho value of literary studies in teaching 
men to think he would not, therefore, have 
traditional academic education weakenod, although 
he thought too much emphasis had been placed upon 
it. He pleaded for research in applied scienco, but 
stressed tho need for inculcation of scientific method 
rather than tho simple acquisition of scientific 
knowledge. 

Among the papers road during the following 
sessions was one on “Education for Commerce from 
tho Employer’s Point of View” by Mr, F. Hiokin- 
botham, of Birmingham Ho emphasised the point 
that commercial education lags behind other brandies 
of technical education because of tho fact that the 
need for specialised education for commerce arose 
later in oommeroo than in the sciences and skilled 
trades It is impossible, for oxample, to practice 
chemistry, pharmacy, engineering, etc , without a 
body of specialised knowledge , but many branches 
of commerce do uot require this specialised know¬ 
ledge . heqce educational facilities have developed 


slowly Tho present need lor systematic instruction, 
however, is occupying considerable attention Mr, 
Hickinbotham believed that the efforts which are 
being inode to introduce commercial subjects into 
the seoondary school curriculum wore mistaken In the 
secondary school the pupil should roooivo a general 
education, and afterwards take a one- or two-year 
full-time course in a commercial college, whore 
instruction given by teachers with commercial 
experience would be bettor than that given by 
teachers who acquire their knowledge merely from 
books One of tho greatest needs of tho world is to 
brook down the barriers of nationalism and to pro¬ 
mote a spirit of internationalism To this end the 
first essential is to know tho language tho other man 
is speaking Languages, therefore, should find an 
important place in all commercial courses 

Mr Hiakinbo thorn’s paper had a special interest 
since tho thought now being givon to commercial 
education is a reflection of some of the wider 
anxieties of our civilisation. Tho science of pro¬ 
duction has doveloped swiftly and efficiently we have 
scarcely begun to understand tho science of distribu¬ 
tion Those responsible for technical education are 
alive to their responsibilities in this connexion. 
Evidence of this was submitted as tho meeting pro¬ 
ceeded, when a “Report on National Certificates in 
Commerce”, prepared by a joint committee of tho 
Associations of Technical Institutions, of Principals 
of Technical Institutions and of Teachers in Toohnioal 
Institutions, was accepted While it does not yet 
seem possible to draw up a scheme for national 
certificates in commerce such as those applying to 
engineering, chemistry, etc . the report goes far to 
establish means by which it is hoped that national 
certificates in the full sense of the phrase may ulti¬ 
mately be available. 


Dog Breeding 1 

“YT7E have bred dogs for all sorts of show points, 
VV but we have never considered whether our 
principles of breeding have been to the advantage of 
the dog itself We have thought only of our own 
profit.” So concludes tho editor of the Countryman, 
who asks whether or not our dog breeding principles 
so far, judged entirely from the dog’s point of view, 
are not a bit ‘low down’ and, further, wny should not 
some breeding now be done for intelligence ? In 
senes of artiolee now appearing m this quarterly*' 
review, these questions are considered by a number 
of people Dr. Darling expends most of ha space in 


>r Show Points 

proving to hm own satisfaction that ho ih quite unable 
to decide as to what could bo regarded as intelligence 
m the dog, and argues that m any event the experi¬ 
ment suggested has already been oamed out with 
the working hill collie. But he agrees with the 
editor of the Countryman in stating that there oan 
be no defence for many show points. Tho standard 
of the St Bernard is merely acromegaly, that of the 
bulldog achondroplasia; the toy dog is hyper- 
thyroidio, and terriers miorooephaho. Prof. L G. 
Dunn, of Columbia University, in a very well-written 
article, suggests that it is not intelligence that a 
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being discussed but educability, and that this, 
possibly, is not associated with originality and critical 
judgment He then outlines the sort of experimental 
procedure which might be adopted if the experiment 
suggested were undertaken Prof. Tait, of McGill 
University, following the lead of Prof Dunn, replies 
without answering, which is perhaps just as well 
Surely, when the editor of tho Countryman uses tho 
phrase “principles of breeding” he means tho objec¬ 
tives in brooding, for the principles arc tho same 
whether one breeds for intelligence or for intestinal 
length ; and what does he really mean by “the dog’s 
point of view” T Would a bulldog prefer to bo an 
Alsatian, or tho Pekinese a whipjiet ? Dr Darling’s 
views conocming the extravagant and the fantastic 
make him remarkable amongst men It is solely 
because man has always been attracted by these 
that he has perpetuated them to produce such 
pleasing variety amongst domesticated birds and 
beasts He may not like the Pekinese, but many 
people do, and so does tho Pekinese, and he is far 
from miserable so far as we can judge Wo have 
selected and fixed by breeding those characters of 
the dog that pleased or advantaged us , quaintnoases 
of all kinds, os well as special abilities Every kind of 
combination of form and behaviour exiBts By 
segregation and reoombination new breeds could be 
manufactured, and by continued selection most of 
tho qualities exhibited by the dog could be em¬ 
phasised That such a great variety of typos exists 
is merely a reflection of tho foot that different people 
have different ideas oh to what constitutes attraction 
in a dog. The world would be a much duller plaoe if 
all tho dogs in it were hill oolites 

There is, however, tho germ of a really serious 
question in the musings of tho editor of the Country¬ 
man, for show standards oommonly do tend to 
demand a grade of physiological extravaganoe that 
is distinctly undesirable and, in certain instances, 
even definitely pathological Quite serious defects 
and derangements can easily be bred into a stock to 
its detriment deafness in the bull terrier, cleft 
palate in the bulldog, disharmony between the size 
of pelvis and tho size of foetus in the ‘toys’. The 
exceedingly long ear-flaps of the spaniel lead to the 
development of hcematomata and canker ; tho short 
bowed legs of the Scottie sure associated with the 
development of interdigital oysts ; tho short-faced 
breeds suffer sadly from respiratory diseases, for the 
reason, it may be assumed, that they lack a proper 
air filtering and warming apparatus ; and the fleeoe 
of the Old English sheep dog is tho ideal home of 
external parasites No show standard should be 
allowed to oontinue whioh inevitably demands a high 
lethality in the breed or an obvious discomfort to the 
individual . 


University and Educational Intelligence 

Aberdeen —Prof James R Matthews, professor 
of botany in the University of Reading, has been 
appointed regius professor of botany m suooession to 
tho late Prof. W. G Craib 

London —Mr David Brunt, since 1919 superin¬ 
tendent of the Army Services Division at the 
Meteorological Office, has been appointed University 
professor of meteorology (Imperial College—Royal 
College of Science) as from October 1, 1934. Dr. 
R. J. Lythgoe, since 1028 honorary lecturer at 


University College, has been appointed University 
reader in the physiology of the sense organs at the 
College os from October 1, 1933. 

The title of ‘Fellow of University College, London* 
has been oonferred on the following, among others : 
Mr. C B Collott, chief mechanical engineer of the 
Great Western Railway ; Dr E Mallett, principal 
of tho Woolwich Polytechnic and head of the Elec¬ 
trical Engineering Department, formerly reader m 
electrical onginoenng, City and Guilds (Engineering) 
College , Mr H. J. Page, m charge of tho Imperial 
Chemical Industries Experimental Station for Agri¬ 
cultural Researoh at Jealott’s Hill, formerly head 
of the Chemical Department of the Bothams ted 
Experimental Station; and Dr A S Parkes, a 
member of tho staff of the National Institute for 
Medical Research, Mount Vernon, Hampstead, 
formerly Sharpey scholar and honorary lecturer in 
physiology, University College, London 

The title of ‘Honorary Fellow of University College, 
London' has boon oonferred on the following Prof. 
Karl Pearson, professor of applied mathematics and 
mechanics at University College, London in 1884- 
1911 , Galton profossor of eugenics in the University 
of London in 1911-33, and Sir Flinders Petrie, 
Edwards profossor of Egyptology at University 
College, London, in 1898-1933. 

Oxford — At the meeting of Congregation held on 
February 20, a decree moved by tho Master of Balliol 
postponing tho operation of certain portions of the 
Forestry Statute which was passed by Congregation 
on February 13 until August 1, gavo occasion to a 
further discussion on the merits of the Statute Prof 
R V Southwell opposed the decree on the ground 
that the now Forestry Committee should have tho 
opportunity of expressing its opinion on the question 
of the site He also pointed out that undor the new 
Statute it was uncertain whethor the professor of 
forestry would be able to exercise an effective control. 
Moreover, undor the conditions of tho Statute, the 
security of tenure of the staff of tho Institute was 
incompletely provided for The honour of the 
University would not have been compromised by the 
rejection of the Statute, inasmuch as Congregation 
had a perfect right to a free vote on the matter 

Dr H V Denham, director of tho Institute of 
Agricultural Engineering, said that the expenenoe of 
his department showed that the new forestry scheme 
might be expected to work successfully Prof F. A 
Lindemann complained that tho Boards of Faculty 
conoemod had not had tho opportunity of seeing the 
Statute before it was proposed The Master of 
Balliol, replying on the wholo debate, reminded 
tho House that objections to the Statute should 
have been brought in tho form of amendments, 
and not have been deferred until the Statute had 
passed. 

The Vioe-Chanoellor having ruled that even if the 
decree were thrown out, the existing Board of 
Governors, and not tho new Forestry Committee, 
would be conoemed m the question of the site, the 
opposition was withdrawn, and the decree passed 
without a division 

At the same meeting of Congregation, the gift by 
the Royal Sooiety of £200 for aatrographic work in 
the University Observatory was gratefully accepted. 

In the Unvemty Qaxrttt, of February 21, the 
Hebdomadal Council gives notice that it has appointed 
a committee to oollect evidence of the probable 
future budding requirements of the University. 
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Science News a Century Ago 

Polarisation of Light from the Sky 

At a meeting of the Cambridge Philosophical 
Society on March 3, 1834, the Rev. Temple Chevalier 
described experiments which he had made on the 
polarisation of light from the sky The general 
results were that light from the clear sky is polarised . 
that tho effect begins to be sensible at points 30° 
distant from the sun, and that the maximum of 
polarised light proceeds from points at 90° distance 
from tho sun , a fact which seems to indicate that 
tho reflection which occasions the polarisation, takes 
place at the surface of two media as noarly as possible 
of the same density 

On March 10, Prof Airy gavo an account before 
the Society of experiments on the same subject It 
appeared that the light is polarised ill a plane passing 
through the sun, and that the plane of polarisation 
is not reversed m approaching the sun, as had been 
formeily suggested by M. Arago Piof Airy found 
that ho could observe the polarisation within 9° of 
tho sun, in a horizontal direction, but that abovo and 
below the sun tho traces disappeared at a distance 
considerably greater It was found in the course of 
those experiments that very rough surfaces, as a 
stone wall, a gravel walk, a carpet, produced some 
polarisation by reflection , and that the plane of 
polarisation m all oases passed through the point of 
reflection and tho souroe from which the light came 

Forests of Holderness 

On March 4, 1834, Jolin Phillips, then keeper of 
the York Museum and professor of geology ill King’s 
College, London, mad a paper to tho Yorkshire 
Philosophical Society on tho ancient and partly 
buried forests of Holderness The country of Holder- 
noas, he said, was a large triangular district, bounded 
on one side by the “German” Oooan, on another 
by the estuary of tho Humber, and on the third by 
tho declining plane of the chalk It was not properly 
a level but rather an undulating low district with 
isolated lulls and devious ridges The winding 
hollows which embrace the hills in the southern part 
of Holderness were generally filled with sodiment 
from the tide which, if allowed free access, would 
cover them five, ton or more feet deep 

Phillips's paper had boon written as a result of 
two visits to the district when a largo dram nearly 
parallel to the River Hull had laid bare a considerable 
number of plant accumulations at a level greatly 
below that of tho water of the Humber 

Hydro-Oxygen Microscopic Exhibition 

On March S, 1834, a hydro-oxygen miorosoopio 
exhibition was opened at Mr Stanley’s Rooms in 
Old Bond Street. Speakmg of the exhibition, the 
Times declared it to be the most interesting tho 
metropolis could boast, and one which to the man of 
soienoe and Hie searcher after the mysteries of Nature 
was invaluable, by opening up sources of knowledge 
which, but for the powerful agency employed, must 
otherwise remain closed against all attempts at in¬ 
vestigation. For those readers who had not seen the 
microscope, it was explained that it magnified the 
common flea to a siso considerably greater than the 
largest elephant. The objects exhibited included the 
wings of insects and nystals of saline substances; 
special interest being displayed m some beautiful 


crystals of chromate of potash “The ingenious 
gentlemen who superintend the exhibition likewise 
display some examples of tho jiolarisation of light, 
which exhibit all the colours of Newton’s scale of 
tints These experiments attracted much attention 
from the scientific gentlemen who were present ” 

Royal Society, March 6, 1834 

On this date tho reading of a paper was com¬ 
menced (Mi Brunei m tho ehair), entitled “On tho 
Structure and Functions of tubular and cellular 
Polypi, and of Aseidne" by Josuph Jackson Lister, 
FR8 The reading was resumed and concluded 
(Mr J W Lubbock in tho chair) on March 13, 
following [Sir Joseph (afterwards Lord) Lister, who 
was one of tho four sons of Joseph Jackson Lister, 
wrote the biography of his father m tho “Dictionary 
of National Biography" ] The paper was published 
m full, under a revised title, with four plates, in tho 
Philosophical Transaction* for 1834 Its modest 
opening sentences run thus —“The mow obscure 
functions of vitality are of such difficult investigation, 
and possess at tho same time so high an interest, 
that anyone contributing, in however small u degree 
to increase our information regarding them, may 
hope to moot with indulgence Having observed the 
existence of cut rents within the tubular stem of a 
species of Mertularia, their investigation led to 
additional particulars relating to that family of 
Zoophytes, and other compound animals more or 
less resembling them, some of which it is hoped may 
be new in physiology” The drawings 111 illustration 
were traced by a camera lucida slid over the eyepieoe 
of tho microsoopo, and the author recommended its 
use to other observers because of tho facdity with 
which eoirect graphic records and measurements 
might be obtained 

Sir Edward Parry in Australia 

Admit al Sir Edward Fairy, the distinguished 
arctic explorer, was as well known for his philan¬ 
thropy os for his discoveries Tho care of those under 
him was always a matter of great concern After 
making thioo voyages in search of the North-West 
Passage, and holding for four years the office of 
liydrographer to the Navy, ho was appointed Com¬ 
missioner of tho Australian Agricultural Company 
in New South Wales This concern had been incor¬ 
porated by Royal Charter and granted a million 
acres of land, for the purpose of promoting the pro¬ 
duction of fine morino wool and other agricultural 
produce Its affairs, however, had boon sadly mis¬ 
managed, and with the sanction of the Admiralty, 
Parry accepted the offleo of Commissioner He left 
the Thames in July 1829, landed at Sydney in 
December, and shortly afterwards took up his 
residence at Carrington, on the harbour of Port 
Stephens, about ninety miles north of Sydney. Here 
he found ftill scope for his activities and it was after¬ 
wards said “At Port Stephens lie found a wilder¬ 
ness but left it a land of hopo and promise” He 
laboured incessantly to improve the lot of the 
settlers, the oonviots and the aborigines, opening 
schools, promoting games, and himself frequently 
oonduotuig divine service On March 9, 1834, he 
preached a farewell sermon which led his successor, 
, Colonel Dumaresq, to remark to a friend 1 “I have 
travelled a great deal during my life, and mixed 
muoh with men, but,” pointing to Sir Edward, “in 
all my travels I never met with his equal.” 
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Societies and Academies 

London 

Royal Society, February 22 AS Pabkbs and M 
Hill Effect of abeenoe of light on tho brooding 
season of the ferrnt Bissonnetto’s discovery that 
additional illumination would induce oestrus in 
Ancestrous ferrets has naturally led to speculation as 
to what oontrola the onset of the breeding season in 
the normal forrot An obvious interpretation of 
Bissomiette's results was that the beginning of the 
breeding season of the normal female ferret m April 
is duo to the increasing duration of daylight This 
hypothesis was put to experimental tost by keeping 
ferrets in darkness from the latter part of anoestrus 
onwards From tho results it is concluded that while 
additional light will induce oestrus in ancestrous 
animals, the onset of the breeding season in the 
spring is not dependent on the increasing length of 
daylight L E. 8 Hast ham Motachrumal rhythms 
and gill movements in relation to water flow in the 
nymph of Coenta homna (Ephemeroptera) By moans 
of the oscillatory movements of four pairs of gills, the 
nymph produoea a flow of water across the body from 
ono side to tho other, the current being reversible The 
gills nno and fall in periodic motion, and in so doing 
thoy traverse on elliptical path and, by a pivoting 
movement, move at an angle with their own path of 
motion Tho motachromal rhythm in the movements 
of the gills along each side of the body is from before 
backwards, but the gills of one side m motion ore 
always out of phoso with those of the other A 
transverse rhythm therefore exists across each pair 
of gills, which rhythm is m tho direction of tho water 
flow across the body It is reversed when the direction 
of tho water current is reversed Reversal of flow W 
associated with changes in tho method of pivoting 
of the gills , their manner of overlapping as members 
of pairs , the direction of the transverse rhythm ovor 
the gills F J W Roughton Tho kinetics of 
hemoglobin (4-7) The methods of Hartridge and 
Roughton for the study of tho velocity of rapid 
reactions weie hist appliod by them to tlie reaction 
between hemoglobin und oxygen Tho present papers 
extend tho work to the ‘sister’ reactions of hamio- 
globm with carbon monoxide. Velocity equations 
have been arrived at for (i) the combination of carbon 
monoxide with reduced haemoglobin, CO + Hb - * 
COHb , (n) both phases of the reversible reaction, 
CO+0,Hb^O,-)-C’OHb The results do not accord 
theoretically with u chemical mechanism of the type 
Hba -t-nOO ~ Hb* (CO)*, but can in part bo inter¬ 
preted by Adair’H intermediate compound hypothesis, 
according to whioh the reaction of oxygen or carbon 
monoxide with htcmoglobin takes place in successive 
stages Now possibilities are, however, brought to 
hght, notably when trying to explain tho paradoxical 
observations that pH is almost without effect upon 
either phase of tho revorsible reaction CO + G,Hb ^ 

0,-1-COHb 

Paris 

Academy of Sciences, January 8 (C R , 198, 129-212) 
J Costantin • The varieties of wheat resistant to 
rust After summarising the unsuccessful efforts to 
produce rust-resisting wheats by hybridisation, and 
recalling the favourable results in oombating sugar 
cane disease by employing plants of mountain origin, 
the author directs attention to the important work 
o/^Burton in Kenya on the effects of high altitude 


on producing rust-resist mg wheats d’Ooaqne : 'Hie 
idea of the instantaneous circle m the theory of 
plane motion Louis dr Broolub The nature of 
the photon. Jran Loiskau . Curves admitting one 
or sovoral infinite families of circumscribed triangles 
equally between themselves. E. J. Ouhbkl • The 
moments of the final distributions of the first and 
last value. N Aronszajn . The invariants of trans¬ 
formations m the domain of n complex variables. 
Albert Pobtkvtn and Miohbl Cymbolibtk A 
method for the study of the elastio deformations m 
metallic pieces submitted to oxtomal stresses. J. 
Baubiac . The transitory regimes m the movement 
of liquids and the beginning of the turbulent regime. 
D Babbler The oocontncity of double stars of 
very long period. Hun, O Camille Flammarion 
and F Qu^nisskt • Photographs of the variations 
m the brightness of the star R8 Ophiuchi. Maurice 
Lamrrby und 8 Krauthamer The working of 
tho bigrid frequency changer I lib C Puroaru * 
Contribution to tho experimental study of the 
electno discharge Results obtained with a kinemato- 
graph with very rapid him. Mllb ThArJssb Mbyrr : 
Tho olectnoal conductivity of insulating or foebly 
conducting liquids in thin layers The variations 
with temperature Mllk O Jashk Measurements 
of tho refractive indices of water by an mterforonoe 
method The refractive index of water for four wave¬ 
lengths is given for temperatures between 0° C and 
93 C P. Rouard . The change of phase by 
normal reflection on very thin gold layers Charles 
Launeau . The aoyolio terpene alcohols, C„H lt O, in 
the essential oils of citronella, geranium and rose 
V Henri, Ch Wkizmann and Y Hirsh hero The 
action of the ultra-violot rays on glyoocol The first 
stage of tho reaction is tho formation of ammonia 
and glyoollio acid Tho gaseous products include a 
large proportion of carbon monoxide P Lebhau 
and P Cobrikz The electrical resistivity of the 
perauthrucites The resistivities of peronthraeites, 
always greater than graphite, are, howover, much 
smaller than those of true anthracites and coals 
J. Pkrrku Tho oquation of solubility of hydrated 
salts F Boubion and E Rouykr . Tho determina¬ 
tion of the total hydration of the ions of calcium 
ohlondo Ch. Lapp and Mllk G Zalc The rotatory 
dispersion of sparteine in aqueous solution Mm M 
Dkmassikux and Edwin J. Ghelis . Some complex 
Halogen salts of lead. Study of the system lead 
bromide, ammonium bromide, water P C'arkA 
The mobilities of tho organic radicals in their bromo- 
sulphites Robert Lbspieau and Joseph Wibmann • 
Syntheses of dulcite and of alloduloite L. Royrb , 
The foreign materials which, added to the mother 
liquor of a solution, are suseeptiblo of modifying the 
facies of tho crystals of the dissolved substanoo 
L4 on Bertrand . The relations of the primary axial 
zone of the Pyrenees and that of the north Pyrenees 
zone M Hlumknthal The existence of antibetio 
thrusts in Andalusia Robert Lafpittb The 
presence of the Album in Aurto (Algeria) RknA 
Vandendries The sexual barriers in LenxtUt 
betulina Mm. Hurkl-Py . Researches on the pH 
conditions neoessary to obtain tho germination of 
pollen grams, and tho vital coloration of their 
vacuoles A and R. Sartory, J. Meyer and Ernst • 
The inhibiting influence of radium on the growth 
of the rootlets of Lena eaculenta modification of 
the minimum hindering dose under the influence of 
antagonistic ions. L. Maukx and J. Dulao : Differ¬ 
ences duo to variety m the absorption of water. 



March 3, 1934 


NATURE 


339 


phosphoric acid and potash by wheats which have 
reached the same physiological period in the same 
medium F Marceau and L. Acolat • A new 
very sensitive cardlomyograph, with elastic wire, 
with both mechanical and optical amplification. A 
Paillot . A new type of disoaso with an ultra- 
virus in insects E Baumrr. Seasonal frequency 
and larval diapause of the fly, LucUta bufontvora 
O Moubiquand and A. Leulucb The calcium- 
phosphorus ratio in the genesis of experimental 
rickets and human rickets The greater tendency 
to rickets shown by infants fed on cows’ milk com¬ 
pared with those fed on human milk cannot be 
explained by the change in the calcium-phosphorus 
ratio, sinoo this is nearly the same in both milks 

Cape Town 

Royal Society of South Africa, October 18 A Ooo 
and E N Ohindlev : Declination at the University 
of Cape Town Magnetic Observatory August 1032- 
August 1933 A full programme of photographic 
recording of the declination, the horizontal intensity 
and the vertical intensity by two sots of la (Jour 
instruments has been maintained at the Observatory 
during the year The daily vanation curves of 
declination for each month, which have boon deter¬ 
mined, show interesting changes from month to 
month The curve for August 1933 is exactly similar 
to the curve for August 1932, with a secular variation 
of 4 2 minutes B F J. Schonland and B Dkla- 
tizky Continuous recording of oosmio ray inten¬ 
sities. Instruments for obtaining continuous hourly 
measurements of the intensity of the coamio radia¬ 
tion have been installed at the University of Cape 
Town. The records are obtained automatically. The 
station forms part of the international scheme for the 
Htudy of variations in intensity of the rays with 
time organised by a European committee, and is the 
only one in the southern hemisphere. The station 
has been in continuous operation since February 1933, 
and will be earned on for another year The oocuracy 
of observation is 0 1 per oent D M Beach • 
Phonetics of the Hottentot language The paper is 
based on the analysis of the pronunciation of more 
than a hundred Hottentot speakers, representative of 
all the Nama tribes, as well as Bergdama, Korana 
and Onqua. The Nama dialect is taken as a standard 
and desonbed in detail Hottentot is a tone-language 
of the Chinese type, and there are six inherent tonemes 
of roots H A. Shapiro and H Zwarbnstkin . 
A rapid test for pregnancy on Xenopua Loews Early 
morning urine from women is precipitated with 96 
per oent alcohol. The prooipitate is extracted with 
ether to remove osatnn and toxic substances, and the 
residue is then dissolved in distilled water 2-3 c.o. 
of the aqueous extract is injected into each of four 
female South African clawod toads. 12-18 hours 
later a positive reaction is indicated by either (a) 
extrusion of maerosoopio ova through the oloaoa, or 
(6) post-mortem examination of the animal (in the 
absence of ovulation), when one ovum or more will 
be seen in either or both of the oviducts respectively. 
Correct positive tests have been obtained as early 
as 20 days after the first missed menstrual period. 

Gbnbva 

Society of Physics and Natural History, November 2. 
C, E. Oura: Molecular dissymmetry and micellar 
dissymmetry. The author refers to the works of 
Curife on this subject. The action of the isolated 


molecules or of the large directed molecules should 
be favourable to the production of dissymmetry in 
the medium which surrounds them, and hence the 
molecules have more numerous possibilities of action 
in this medium. In this connexion, the author 
oonsiders the results of work earned out on colloids 
by LumiAre, De Vaux and others, who have shown 
that the vital element of the coll or of the serum 
would not be the micelle element but rnthor the 
molecular element Ho quotes a certain number of 
facts in favour of the molecular theory of the vital 
element. A. ScHinnor • The constitution of heavy 
nuclei J Wbioue A precision method for measuring 
rhombohedral lattices. A method of extrapolation 
of the experimental results gives an average of the 
exacfvalues of the X-rays for the constants character¬ 
ising non-cubical lattices Tins method applied 
to sodium nitrate gives for the wave-lengths of the 
edges of the elementary rhombohedron 6 3108 10-* 

cm and 47° 18' 59' for tho angles which they form 
between them H Saini The thermal expansion 
of silver by X rays Tho author has determined the 
coefficient of expansion of silver by X-rays between 
20° C and 300° C using a Socman-BOhlin chamber 
specially constructed for the study of expansion* 
Results . lattice oonstant of silver at 18° C , 
o = 4 0772 X 10-*, coefficient of expansion 
(19 1 £ 0 2)10-* degrees" 1 E Fribdhkih Two 
natural reversible oxido reduction systems Lawson 
and juglon. The pigment of the sareocarp of nuts 
Tho Juglan walnut and the pigment of Laxotonw, 
Intrmxt, Lawson, or henna, are systems of reversible 
oxido-ruduotion Their normal potential is for pH 7 0 
at 20“ C , E - + 0 033 (Juglui), E = - 0 139 
(Lawson). Since the juglon m the living plant is 
found essentially m the reduced state and the Lawson 
in the oxidised state, the oxido mluotion potential 
of tho plant cells in question is determined by the 
two values indicated E. Fjukdhxim . Concerning 
tho mechanism of the respiratory catalysis by 
systems of reversible oxido-reduction. The two 
reversible natural pigments, Lawson and juglon, 
increase tho respiration of the red oorpuseles of the 
rabbit by about 600 per oent, juglon forms methnmo- 
globin but Lawson does not The respiratory catalysis 
of the red oorpuseles by systems of reversible oxido- 
reduction is thus independent of the formation of 
methsemoglobin as would follow from the theory of 
Wendol and Warburg The formation of tho 
methemoglobm is in foot concomitant, depending 
on the oxido reduction potential Jovol and in addition, 
on conditions of kinetic order J. J. Pittabd : 
Observations concerning tho proportion of gold in 
tho water courses of the Canton of Geneva. Hie 
author has proved that the stream is richest in gold 
in the middle part of its course in Swiss soil. 

December 7. R Wavrk . Some remarks on the 
theory of harmomo functions The author presents 
three notes . a reciprocal of Oreon’s theorem, the 
unity of a potential defined by its line of ramification 
and its period function, and the development of 
Poisson's integral m a senes of powers of the distance 
from tho centre, if the Fourier coefficients are 
taken only on an arc tji, and <Ji t from the circum¬ 
ference, the harmomo Amotion given by the integral 
. admits the two points ^ and iji t as points of rami¬ 
fication. Q. Ttbbcy : The new 40-cm H reflector of 
the [Geneva] Observatory. F. BaTtblu:, D. Ziiobr 
and P. Gazu. : The muscular contraction of the 
discharge after the passage of oontmuous ounent. 
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Sydnby 

Linnean Society of New South Wain, October 28 T. O 
Sloank . Notes on the Australian species of the 
family Pau unitin' This paper has been prepared by 
H J Carter from notebooks of the late T. G. Bloane 
which are now in the Linnean Society’s possession 
Various groups of the genus Arthroyterua are tabu 
lated, und notes given on a number of Hjiocies described 
in 1924 by H Kolbe. Five species are described as 
new H M R Rupp The genus Ptrrvstyli* 
(Ort-ludacea>) A new scheme of classification, with 
notes on the distribution of tlie Australian species 
Tlw primary sections are two in number, based upon 
the character of the labellum—laminate or fiiiform- 
tereti" The latter option contains two species only, 
strikingly distinct from all others in other features 
Ixisides the labellum The much larger laminate 
section is divided first into subsections based iijioii 
the eliaraetei of foliation T L Bancroft Further 
observations on the rearing of Crralothu Attention 
is directed to the variations in size found in young 
fish of tlie same age and to the errors that may 
consequently appear in embryologioat work when 
length is uKisi as an indication of age Lilian 
Fraskk An imostigation of the sooty moulds of 
New Mouth Wales (1) Histoncal and intioductory 
account There are two types (a) perennial moulds 
which develop on shrubs and trees, and (6) annual 
moulds which develop on annual herbs attacked hy 
aphis and often preersle tlie jieremual moulds on 
trees and shrubs G H Hardy Miscellaneous 
notes on Australian Dipteia (1) Thirteen sjsvcies 
are desenUsI as new in variuus familaw of the* 
Braehjoora , generic keys are given to subfamilies 
Hermetiuia* and Poclivgostcriruo, an<l a key to the 
genus Pelccoirhiptchus Two species of Scenopinidie 
are the first to lie di*sriit>cd from Australia 


Forthcoming Events 

[Meetinyr inarkol with an antensk air open to the public ] 

Saturday, March 3 

Koyai, Inktiti tion, at 3 -Lord Rutherford "The 
Transmutation of Matter” (succeeding Usturea on 
Murch 10. 17 and 24) 

Monday, March 6 

Royal Geographical Society, at 8 30—D Dilwyn 
John “The Second Antarctic Commission of R R 8 
Ducortiif" 

Tuesday, March 6 

Royal Society or Arts, at 4.30—Bir Wilfred Grenfell 
"Newfoundland and Labrador" 

Wednesday, March 7 

Koyai Bochty or Arts, at 8 — J W Ryde "Electric 
Discharge Lamps” 

Royal Emtomolook al Society or London, at 8.— 
Prof P A Buxton ‘(Hosnna and Climate, Studies 
in the Laboratory" 

Thursday, March 8 

Royal Society, at 4 30 —Dr J. Chadwick, Prof P.M.8. 
Blackett and G. Occhialmi "Some Experiment* on the 
Production of Positive Electrons" 

G Temple ‘ The Quantum Theory of the Neutron" 

East London College, at 6 30—Prof J Kendall. 
“Elements, Old and New” * 


Friday, March 9 

Royal Society or Arts —D G Harris "The Rerent 
P ro g ress of Irrigation in India” 

Royal Institution, at 9 —Sir Claude Hill “Society 
and Caste in the India of To day” 


Institute or Ms talk, March 7-8 —Twenty sixth annual 
general meeting to be held at the Institution of 
Meehoninal Engineers, Storey’s Gate, London, 8 W I. 
March 7.at 10--Dr H Moore Presidential Address 
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Science and Philosophy 

T HERE was a blissful time when human 
knowledge was not formally differentiated. 
Without going far back into history, wo may recall 
the wise men of ancient Greece, who never thought 
of drawing a distinction between mathematics and 
natural Rcicnce, psychology and moral science So 
Thales and Pythagoras are hailed as the true 
founders of practically every major branch of 
knowledge Indeed, the early Greek thinkers 
were at tho same time not only philosophers and 
social reformers, mathematicians and physicists, 
but also politicians and soldiers, engineers and 
traders—a fact which suggests a special conception 
of the unity of knowledge, if not of knowledge and 
action as well Even the teaching of the Academy 
and the Lyceum, following the Pythagorean 
tradition, had a universal character, though Borne 
members of theso schools specialised in particular 
branches of learning It was not until the 
Alexandrians that the various sciences were really 
differentiated and studied separately 

This umtarian conception of knowledge was 
developed m a moat remarkable and inspiring way 
To take but one example, the Pythagoreans 
considered number not only as the basis of abstract 
science but also of music, ethics and religion. 
Such doctrines as that of the harmony of the 
spheres, or of the correspondence between oertain 
numbers and the moral virtues, may appear 
fantastic Yet, they have a profound meaning; 
and strange as it may seem to be, mathematics 
was one of the fundamental causes which influenced 
the social activities of tho Pythagorean order. 
Indeed, the disoovory of the irrational quantities 
was the spiritual cause of the breakdown of the 
Brotherhood But tho spirit and tho method 
remained • it was the necessity of ‘explaining’ the 
irrationals which led Plato to build up a philo¬ 
sophical system m which mathematical and 
scientific ideas were freely used, for the justification 
of both Nature and the world of ideas 
It was only natural that all knowledge should 
be one when the particular sciences were m their 
infancy. There is, however, a deeper meaning in 
the unitanan attitude of the Greek mind . it 
illustrates the fact that the growth of mathematical 
and scientific ideas is intimately interwoven with 
the threads of philosophy proper This attitude 
„ean be traced all through the ages up to the 
cosmological disquisitions of Copernicus, of 
Kepler, of Newton himself. Again, we find the 
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mathematical and physical discoveries of Descartes 
influencing his ‘method’, his philosophy, his 
oosmology and even his biology, and suggesting 
to Spinoza a geometrical proof of the dictates of 
conscience With Leibniz we can see how the idea 
of the ‘infinitesimally small’ is made the basis 
not only of the oalculus, but also of his oonoeption 
of substance, of monads and their pre-established 
harmony, of psychology, ethics and theology 
Further, though Kant’s philosophy opens with 
this fundamental question ‘How is pure mathe¬ 
matics possible ?’, its collapse was largely due to 
the discovery of non-Euchdian geometry and to 
the invention of imaginary quantities whioh could 
not be easily explained with that system 

Kantian plulosophy was, however, responsible 
for the definite estrangement of scienoe and 
philosophy in the nineteenth century Science 
was firmly attached to the realm of pure reason, 
while the major values of reality were left to the 
charitable conclusions of practical reason, the 
arbitrariness of which ultimately oast doubts on 
the relevance of philosophical issues to the claims 
of positive knowledge. The alliance of the sciences 
with reason and the remarkable scientific develop¬ 
ments of the time, led the Positivist school to 
discard philosophy from the sphere of human 
ooncems With philosophy at a discount, the way 
was clear for a mechanist and materialist inter¬ 
pretation of the universe and of life The notion 
that to be real a thing must be of the same nature 
as a piece of matter, became the predominant 
axiom upon which was based any explanation of 
scientific results , and as matter can be seen and 
touched, whatever was real ought to be seen and 
touched, at least theoretically The analysis and 
description of a thing in terms of molecules and 
atoms and their movements was the solo condition 
of dealing with reality, all else, Buch as meta¬ 
physical values and religious experience, was a 
pointless incursion into a world of shadows Yet, 
it is a curious fact that the further analysis of the 
objects perceived finally exploded the very 
‘reality’ they represented 
This is, however, the epio of the contemporary 
development of our knowledge With matter 
considered as a hump in space-time and gradually 
vanishing into nothingness, the obvious and solid 
foundation of nineteenth century scienoe has 
disappeared The imaginative conception of 
reality no longer being restricted by its likeness 
to the objects of perception, there could be no 
reason why the promptings of moral, esthetic and 


religious eiperienoe should be still considered as 
unreal, and the way was thus open for a recon¬ 
sideration of the philosophical interpretation of 
the umveree on its merits The immediate effect 
of this new situation was to narrow the gulf be¬ 
tween science and philosophy Physicists began 
to look for a solution of their particular problems 
in the boundless extent they discovered beyond 
the traditional horizon of physics In reaching out 
to those inquiries, philosophers became more and 
more interested m tho methods and results of the 
special sciences, and brought down metaphysics 
into the laboratory and the market place 

What are the results of this welcome co¬ 
operation * Eminent astronomers and physicists 
like Eddington, Jeans, Planck and Einstein, do 
not conceive the world of matter as something 
existing independently of the mind Not only 
does scientific thought affect the nature of the 
things it studies, but also matter itself becomes 
simply an appearanoo of the mental or Bpintual 
unity which alone is real Compared with the 
dogmatic pronouncement of their predecessors 
fifty years ago that matter alone was real, the 
present attitude of these scientific thinkers is its 
extreme opposite This complete reversion is the 
more arresting when one considers that matter 
which, in the past, was subject to the blind laws 
of classical mechanics, is now endowed with some¬ 
thing almost like free-will, thanks to tho impli- 
cations of Heisenlierg’s principle of indeterminacy 
With Whitehead, Russell, and tho idealist philo¬ 
sophers, this peculiar character of matter is further 
emphasised 

Tho important consequences of such views m 
the field of biology are that life is not a by-product 
of blind processes of dead matter, but something 
fundamental and creative, exhibiting its own pur¬ 
poses and ends Henoe arise theories of creative 
evolution in which the processes of life continually 
bring to birth something new Even those who 
; refuse to accept a fundamental distinction between 
matter and life have to talk of emergent evolution, 
of ‘organism’ and of ‘holism’. Whitehead, for 
example, considers the umveree as an organic 
whole of which the living organism is a pattern , 
while Smuts assimilates biological progress with 
the integration of more and more elements to 
form larger and larger organic wholes. 

When we reach psychology, however, we find 
the position again reversed Two generations ago, 
psychology was not acknowledged to be a science, 
on the ground that it was mainly introspective. 
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and therefore subjective, it gave too much 
importance to mind as against matter, which was, 
as we have seen, the ultimate basis of reality 
To-day, however, psychology is beooming more 
and more objective , and with the advent of 
behaviourism or the conditioned reflexes, it de¬ 
scribes the processes of the living organism in 
terms appropriate to a highly complicated auto¬ 
matic machine We are thus faced with the 
conclusion that freedom, which physics allows to 
dead matter, is refused by psychology to thinking 
organisms Indeed, while the highest achievement 
of physics is to have become subjective, the last 
word in psychology is to give that science an 
objective character 

Between such extreme views, of course, a number 
of intermediate theories have taken their place , 
and though the most prominent properties of 
physics and biology, in the minds of some of their 
brilliant exponents, are their subjectivism, there 
are a number of physicists, biologiBts and philo¬ 
sophers who still hold mechanistic or dualist] i; 
views on the interpretation of these sciences 
Again, behaviourism, the doctrine of conditioned 
reflexos, and psycho-analysis, are not the only 
representatives of psychological theories idealism 
and dualism have still a strong following in this 
field This chaos of values indicates clearly that 
science does not toll us the whole truth about 
things, but only partial truths about those aspects 
of things which can be subjected to its methods 
In other words, science is not the only guide which 
can help us in the exploration of the universe and 
in the interpretation of our findings On the other 
hand, without tho theoretical and practical data 
of the sciences, philosophy alone could neither 
undertake its scrutiny of reality, nor carry our 
minds to the highest flights of purposive thinking. 

This mutual dependence of science and philo¬ 
sophy is one of the major characteristics of the 
intellectual atmosphere of our time Neither of 
them is a detachable unit in an unorganised 
aggregate, or an independent agent which is not 
itself acted upon they are both living members 
in the organic whole of knowledge Science and 
philosophy have emerged from man’s contact with 
Nature, and have beoome social habits , but they 
are customs so geared with the world about us 
that they must run smoothly, irrespective of 
climate, race or creed. As man is a social as well 
as a rational animal, the vast oomplex of social, 
emotional and intellectual behaviour he has in¬ 
herited from society, cannot be simply dismissed 


in the name of science if it cannot be described in 
abstract formula On tho other hand, as science 
is a social outgrowth serving social ends, all 
attempts to isolate any aspect of it from the 
intellectual and social movement, of which it is 
an integral part, can lead to nothing but false and 
dangerous conclusions It is true that the scientific 
analysis of the universe of experience requires its 
division into a senes of differentiated compart¬ 
ments, and the isolation of subjects and objects 
from their onginal context, but it would be 
improper and misleading to build up elaborate 
structures on these isolated groups, as if there 
were originally water-tight compartments of know¬ 
ledge, each having its own independent enteria of 
importance On the whole, our schools and our 
universities seem to be designed to accentuate the 
practice of isolation, though the pursuit of any 
one thing cannot be a complete end m itself. 

The reconciliation of science and philosophy wo 
witness to-day ought to change tho practical con¬ 
ditions of such an outlook if we behave in tho con¬ 
stant progress of civilisation and in the greatness 
of human destiny An important step in the right 
direction would be for the academic authorities 
to introduce the study of philosophy and scientific 
method os compulsory subsidiary subjects m the 
official curricula for a first degree But this brings 
us back to the attitude of the wise men of ancient 
Greece, who naturally thought of human know¬ 
ledge as essentially one, as against the atomised 
outlook of most thinkers of to-day. Whatever bo 
tho specialised fields of scientific workers, they 
should know how to turn to philosophy for tho 
connecting links between their diverso interests, 
so as to be able to discuss with competence the 
trap significance and value of their results On 
tho other hand, it should bo tho business of 
philosophers not only to inquire into tho higher 
values of life, but also to subject to a critical 
analysis all the presuppositions and results of 
scienoe, and to build up synthetic systems of 
the whole realm of knowledge and experience 
At every new stop m human progress, we find 
men of gemus able to make synthetio attempts 
of this kind But while to-day scienoe may 
nghtly claim to have performed its part, philo¬ 
sophy is still m the expectation of actual systems 
which will provide a comprehensive explanation 
of the results of scienoe and an adequate justifica¬ 
tion of the periodical and progressive changes in 
the material conditions and mental outlook of the 
human race 
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The Eighteenth Century Scene* 
By Db Allan Fnbgitson 


W HAT m the secret of the fascination which 
the character of Johnson has exerted on 
his friends, his contemporaries, and all lovers 
of England for nigh on two oenturks ? There are 
no half measures about it—if you know your 
Johnson, you like or dislike him heartily—and the 
great-hearted sturdy figure has to-day, even as in 
his lifetime, far more friends than enemies. It is 
curious, too, and a reflection in some measure of 
his powerful personality, that his is one of the 
few great names in our English life and literature 
of whom it can be said that their reputation never 
suffers from the swing of the pendulum We hear 
little of Carlyle and Buskin to-day ; Tennyson, 
after suffering a temporary eclipse, is coming into 
his own again; following a period of obscurity, the 
personality and achievements of Gladstone have 
provided material for half a dozen recent mono¬ 
graphs But sinoe the day of Johnson’s death 
the stream of oomment and of criticism has never 
run dry. Apart from the work of the compilers 
of Ana, successive editions of Boswell by Malone, 
Croker, Napier, Fitzgerald, Birrell, and greatest of 
all, Birkbeok Hill, not to mention the misguided 
efforts of one or two editors to present us with 
a ‘bovnliaed’ Boswell from which the ‘longueurs’ 
havo disappeared, are milestones through the 
nineteenth century. 

Year after year Bees our knowledge of Johnson 
now growing, now darkened by the efforts of some 
thesis-mongenng critic who attempts to sound the 
depths of his oomplex personality with a wholly 
inadequate plumb and line But whatever may 
be our estimate of the attempts, the volume of 
contemporary criticism shows, eloquently enough, 
the interest which he provokes in any age What 
is at the root of it all ? Let us at onco anticipate 
the drawing-room entio by admitting the worst 
which can bo said of him. He oould be, at times, 
violent and overbearing, he was occasionally 
uncouth and absent-minded, his literary fame 
and greatness of mind brought small consolation 
to the housewife who saw her beet carpet dis¬ 
figured by the moralist’s habit of turning his 
candle upside-down to make it bum more brightly , 
he was indolent by nature, he would argue for 
victory, and his temperament had a hypo¬ 
chondriacal and melancholy side. 

All this is true enough, but it must be remem¬ 
bered that our critical reading is not only coloured 
by what we term our judgment, and our friends our 
prej’udioca, but also that the very account which we 
read is as much a reflection of the mentality of the 
writer as it is an appreciation of the figure mainly 
concerned. Johnson has suffered somewhat at 
the hands of conventional oommentators, more 
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skilled to piok out faults than to see the 
nobility behind them, or to realise that Johnson 
without his scars oeaaes to be Johnson. He teas 
indolent; and the mass of sound work behind 
his name should put to shame the most indust¬ 
rious of his entice; he was overbearing and 
inclined to use the butt-end of the pistol m argu¬ 
ment—as when, finding himself worsted in a 
discussion on the virtues of medicated baths, he 
cried ■ “Well, sir, go to Dominioetti, and get 
thyself fumigated , but be sure that the steam 
be directed to thy bead, for that ib the peccant 
part ” 

Johnson was, however, so frank m apology, so 
ready to take the first opportunity of reconciliation, 
that incidents, which loom large in the minds of 
critics of the feebler sort, were seen m their correct 
perspective by those friends who knew him far- 
better than we can hope to do , who were compe¬ 
tent to assess at its true value the wisdom and 
goodness of him who, giving small weight to 
conventional expressions of sympathy (“Sir . . 
you will find these very fooling people are not 
very ready to do you good. They pay you by 
fteltng"), took on his back a poor woman of the 
town whom he found lying ill m the street, earned 
her to his house and “had her taken core of . . . 
till she was restored to health and . put . . . 
into a virtuous way of living” , who not merely 
passively endured, but cheerfully sustained for 
years a nondesenpt household of dependents with 
whose queemess and bickerings Shaftesbury him¬ 
self would have had small patience. He would 
argue for victory, and would, in the mood, 
stubbornly maintain a completely wrong-headed 
attitude Yet few men have shown in discussion 
such oogency of argument, such genuine humour, 
such force and precision of language, such aptness 
of illustration Could the matter be more neatly 
put than m his comment on the assertion that 
a congi d'ihrt had only the force of a recom¬ 
mendation ? “Sir, it is suoh a recommendation 
as if I should throw you out of a two-pair of stairs 
window, and recommend you to fall soft”. To 
the vague and woolly phrase and mind he was 
an uncompromising enemy (“Poll is a stupid slut; 
she was wiggle-waggle, and I never oould persuade 
her to be categorical”). He had his melancholy 
fits and feared to be left m solitude. Yet 
none oould be a gayer companion, witty and 
charming, welcome and at his ease in any 
oompany. 

More than anything, Johnson was an amateur 
of life in all its phases His nature oould extract a 
high and candid philosophy of life from keen 
observation of men and books, and, with one 
exception, he was utterly fearless, physically and 
morally. When, an elderly man, he was bathingwith 
Langton and was cautioned against a dangerous 
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pool, he thereupon swam directly into it; and— 
a higher virtue—he was never afraid to recognise 
aspects of human nature which the demands of 
conventionality tend to ignore A remark made 
by Reynolds, in Johnson’s hearing, to ladies 
lamenting the loss of a benefactor—“You have, 
however, the comfort of being relieved from a 
burden of gratitude”—first attracted him to 
Reynolds; and it is an odd commentary on 
changing social values that this remark, recognised 
by Johnson in the eighteenth century as exhibiting 
a fair view of human nature, drew from Morloy 
the comment that “no moralist with a reputation 
to lose would like to back Reynolds’s remark m 
the nineteenth century” and is quoted by a 
twentieth century critic of Johnson as "the sort 
of thing whioh everyone knows to be true, but 
whieh very few venture to say”. 

No man saw more clearly the vast gulf which 
lies between life as it is, and life as we endeavour 
to cheat ourselves into believing it to be It is this 
clarity of vision, despite his prejudiced views on 
many questions of tho day, which makes Johnson’s 
writings so rich a storehouse of those compressions 
of thought and observation which we term 
aphorisms His advice to Boswell—advioe applic¬ 
able to weightier matters than are exhibited m 
the illustrations—sums up the matter : “My dear 
friend, clear your mind of cant You may talk 
as other people do You may say to a man, ‘Sir, 
I am your most obedient-humble servant’ , you 
are not his most humble servant You may say, 
‘These are bad times; it is a melancholy thing 
to be reserved to such times’ ; you don’t mind 
the times You tell a man, ‘I am sorry you had 
such bad weather the last day of your journey, 
and were so much wet’; you don’t care sixpenoe 
whether he is wet or dry You may talk in this 
manner, it is a mode of talking in Society; but 
don’t think foolishly ” 

With this practical wisdom, goes a boyishness 
of spirit, and a very endearing capacity for ex¬ 
hibiting certain human weaknesses Witness Mrs 
Thrale when “I had teixed him for many weeks 
to write a recommendatory letter of a little boy 
to his schoolmaster; and after he had faithfully 
promised to do this prodigious feat before we met 
again—'Do not forget (tear Dick, Sir,’ said I, 
as he went out of the coach ; he turned back, 


Dobson. We know that the stage played a large 
part in the life of the town—we may even know 
something of the line of development of the 
eighteenth century drama; but it adds much to 
the vividness of the portrait if we know that the 
audience were seated on backless benches, which 
oould not be booked in advance , that tho system 
of dropping tho curtain between the acts was not 
introduood until the mid-century; and that 
Garrick revolutionised the whole system of stage¬ 
lighting by substituting unobtrusive wing-lights 
for the chandeliers whioh heretofore had hung in 
front of the stage, obscuring the view, and only 
half-illuminating the scenery. 

In the long tale of man’s conquest of Nature 
there is no more fascinating story than that of 
the slow degrees by which he improved his means 
of communication with his fellows We know 
that roads were vile at the beginning of the oentury, 
and tolerable at its close—so much improved 
indeed that the railway at its inception had only' 
small advantages to offer But such knowledge 
has little value , we need to be able to visualise 
the coaches, waggons and post-chaises by which 
our ancestors travelled and, m tho spirit of Lord 
Kelvin’s dictum that we begin to know something 
of a quantity when we can say how much of it 
there is, we find our notions of the roads of the 
period clarified when we realise that about the 
mid-century a journey of fifty miles was a good 
day’s work, and that towards the end of the 
oentury about a hundred miles could be oovored 
in a day. Indeed, Arthur Young remarks about 
1770, 'The power of expeditious travelling de¬ 
populates the kingdom Young men and women 
in the country villages enter into service 
. to raise money enough to go into London 
. no easy matter when a stage coach was four 
or five days creeping a hundred miles Bid now ' 
A country fellow, a hundred miles from London, 
jumps on to a ooach box in the morning, and for 
eight or ten shillings gets to London by night; 
which makes a material difference ” Plus ca 
change —we seem to remember similar remarks 
made but recently concerning the effeot of the 
motor bus on village life. 

The study of the daily habits of our ancestors 
provides material of never fading interest What 
and when they ate and drank, the type of bouse 


stood still two minutes on the carnage step— in which they hved, the clothes they wore, the 

‘When I have written my letter to Dick, I may books they read, the manner in whioh they farmed 

hang myself, mayn’t I ?’—and turned away in a their land. It is so very easy to visualise the oentury 

very ill-humour indeed ” Most reluctant per- as one of a highly artificial civilisation, an age of 

formers of allotted tasks will reoognise a kindred panniers and hoops, of affected compliments and 

spirit here, and m that illuminating entry in the heroic couplets, of grand tours and olympio 

diary of his Welsh tour which records that “We statesmen; or, at the other extreme, ae one of 

then went to see a Cascade. I trudged unwillingly gaol fever, of stinking streets and ditches, of 

and teas not sorry to find it dry”. Hogarth’s Gin Lane, of highwaymen, street thieves 

What were the characteristics of the soene in and melancholy prooessions to Tyburn It is 
whioh Johnson played so dominating a part ? To perfectly true that these extreme elements form 
obtain a faithful picture of his personality we have y part of the picture. But a part only ; and it is 
to realise, not only the broad outlines of the the province of the volumes under discussion to 
events of his times, but something of that detail— correct such facile and distorted views. Nowhere 

ee swperfiu, si ntesssain —so dearly loved by Austin is this correction more effectively made than in 
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the seotion which deals with town life in the 
provinoes Many readers of to-day are apt to 
project their present knowledge of, say, Leeds or 
Birmingham, back into eighteenth century con¬ 
ditions, and it is with something of surprise that 
wo learn that, outside London, the only consider¬ 
able English city at the middle period of the 
oentury was Bristol with a population of a hundred 
thousand Norwich came next, with a population 
of about fifty thousand , then Manchester and 
Liverpool in the region of thirty thousand The 
populations of Hull and Sheffield were between 
twenty and thirty thousand, those of Nottingham, 
Leeds, Shrewsbury, Chester and Worcester between 
ten and seventeen thousand Such towns as 
Bolton, Bradford and Newbury were not greater 
m population than five thousand souls, and most 
of the flourishing market towns of the period were 
no more than large villages of two to four thousand 
inhabitants Their problems of lighting, paving 
and sanitation wore not markedly different from 
those which face corresponding English villages 
to-day Perhaps their solution was not so very 
much lower in point of efficiency , at the moment 
of writing, we hoar news of deaths caused by the 
failure of water supply in villages under the stress 
of the drought of 1933. 

The furniture of the houses of the period is 
known in minute detail The topographers of the 
age catalogued the more striking of the contents 
of the mansions of the nobility and gentry, and 
legal inventories and auctioneers’ catalogues are 
not unknown One striking feature of the interior 
furnishings of the period is the Bmall part which 
the bath and the bathroom play therein Johnson 
himself remarked to the Lichfield draper showing 
him his cold bath, “I hate immersion”, admonish¬ 
ing him to “let well alone, and be content" , and 
we are told of the eleventh Duko of Norfolk that 
he was “never thoroughly washed except when 
he was so drunk that his servants wore able to 
place him in his bath without his being sensible 
of it”. 

The section which deals with the house interior 
is remarkably full in its account of the furniture 
of upper class houses. Beautiful examples of 
period furniture are described and illustrated, 
but we would willingly have sacrificed some of this 
in order to obtain more knowledge of farms, 
oottages, alehouses and the village inn with 


“The whitewashed wall, the moely sanded floor, 
The varnished clock that choked behind the door, 
The chest oontnved a double debt to pay, 

A bed by night, a chest of drawers by day , 
The pictures placed for ornament and use, 

The twelve good rules, the royal game of goose, 
The hearth, exoept when winter chilled the day, 
With aspen boughs, and flowers and fennel gay , 
While broken teacups, wisely kept for show, 
Ranged o'er the ohunney, glistened m a row ” 


The pauritv of this information is not fully 
compensated by an extract from Southey descrip¬ 
tive of an edrly nineteenth century farmhouse, or 


a brief description of the plates of "Marriage d la 
mode" One inventory which has escaped the 
author’s notioe—a catalogue of very deep interest 
to the readers of Natubb —is that which describes 
the contents of the house in the parish of St. 
Martin’s-m-the-Fields, in which Sir Isaac Newton 
died Newton died mtestate and, as was discovered 
by Lieut -Col. de Villamil, a very detailed invent¬ 
ory of the oontenta of his house was taken at the 
instance of the Prerogative Court of Canterbury. 
The records of this court are preserved at Somerset 
House, and a close search revealed the inventory 
in the form of a vellum roll some fivo inches broad 
and seventeen feet long The detail is remarkable, 
so much so that it would not be a difficult matter 
to refurnish every room in a reproduction of 
Newton’s house in the exact style in which he 
lived The inventory would soem to fill a gap in 
the literature , it gives a very complete picture of 
a middle class house in the year 1727. Here agam, 
despite an astonishing particularity of description 
which includes certain articles of bedroom furniture 
in silver, and descends to a tabulation of “a leaf 
of a table two old coats two old hatts a pair 
of tongs a pern wig block two leaden flower pots” 
in the stable, the only mention of a bath is found m 
the inventory of the “fore room two pair of stairs”, 
whore we read of “three globes a copper plate a 
silver watch a Bath mettle case of instruments a 
shagreen case Do a small penknife an embroidered 
purse two plaistered heads and two small pictures”. 
Wo fear that the word Both here refers to the alloy 
(throe or four ounces of zino to a pound of copper) 
of which the case is oompoeed 

It would be an impossible task to summarise 
adequately the contents of the twenty-seven 
sections of these volumes—sections which cover 
almost all of the activities of the age, and furnish us 
with a picture, most skilfully oonoeived and earned 
out, m which the immense detail necessary for any 
accurate scholarship is introduced into the mam 
structure in so thoroughly interesting a fashion 
that its presence is never felt to be overwhelming, 
nor permitted to obscure the mam outlines. We 
have seen that daily life and habits in the metro¬ 
polis and in the provinces are adequately treated. 
The Church, the Army, the Navy, trade and rural 
life, travel and discovery, sports and costume, all 
find representation We are introduced to a study 
of the law of the period, a mass of queer, interesting 
and archaic technicalities wherein, for example, 
under a writ of debt, a defendant oould wage bis 
law, that is, oould "swear that he did not owe the 
money . . and produoe eleven oompurcators to 

swear that they believed him” , and tne defendant 
oould escape scot free if he managed to find eleven 
such hard swearers I True, the lawyers had dis¬ 
covered subtle ways to make the process difficult, 
but so late as 1824 such a case occurred, and the 
possibility was not finally disposed of until the 
Act of 1833. 

The arts of painting, engraving, sculpture, 
architecture, the drama and music have each a 
section devoted to them, and three very important 
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divisions deal respectively with medicine, educa¬ 
tion and science. The last-named section gives, 
as is natural, much of its space to* the story of 
phlogiston and to the discovery and manipulation of 
gases Sections on authors and booksellers and 
on the newspaper close a study which provides 
material of most absorbing interest, and which 
may fairly be called indispensable to a student of 


the period. It will none the less prove attractive 
to the general reader and will receive an unstinted 
wolcorae from all Bound Johnsonians We hope 
that Prof Turberville will continue the good work 
—a study of Tennyson’s England covers almost 
the same ponod in the nineteenth century that is 
covered in the eighteenth by the present study, 
and it has its possibilities 


Manufacture of Sheet and Plate Glass 


I N a Friday evening discourse delivered at the 
Royal Institution on December 8, Major 
R M Weeks, of Messrs. Pilkington Brothers, Ltd , 
described, and illustrated by lantern slides and 
films, the methods in use for the manufacture of 
sheet and plate glass 

The principal raw materials used in the manu¬ 
facture of sheet and plate glass are sand, soda ash 
and limestone These materials, perhaps with the 
addition of arsenic, anthracite, alumma or mag¬ 
nesium carbonate, all m a finely divided condition, 
are intimately mixed prior to melting. There are 
two well-known processes for melting this mixture 
(1) The older method, in which the materials are 
melted m clay pots, and a definite tune-tempera¬ 
ture schedule is allotted to melting, founding, 
refining and cooling off to the working temperature 
As many as twenty melting pots are sometimes 
accommodated in one furnace (2) The more 
modem method, in which the mixed raw materials 
are fed on at one end of a tank furnace where 
they are meltod The molten glass then flows 
through controlled temperature zones which ensure 
the founding and refining, and finally arrive at 
the working end at the required temperature 
Such tanks contain anything up to 900 tons, and 
the temperatures may vary from 1450° to 1200° 0 
in different zones 

Sheet gloss was first made by a blowing and 
spinning process Such glass, known as ‘crown 
glass’, was characterised by the 'bull’s eye’ in the 
middle of each disc This method was followed 
in 1832 by the ‘blown’ process, in which the 
gathering of glass was blown into the form of an 
elongated cylinder After separating the cylinder 
from the blowing iron, the ends were cut off, and 
the cylinder split down its length and flattened 
into a sheet. In 1909, a mechanical method of 
drawing cylinders of a larger size was introduced 
from the United States By this method, cylinders 
40 ft. long and about 3 ft. in diameter are drawn 
(Fig. 1) Such cylinders are out up into sections 
before flattening and annealing 
Sinoe 1900, three processes for the drawing of 
flat sheet glass have been developed commercially : 
(fl) Foureault process, ( b) Colburn or Iibbey- 
Owens, and (e) Pittsburg process. In the Foureault 
process, glass is drawn as a sheet vertically from 
a slot in a depressed fireclay float. In its early 
days, devitrification was a source of trouble. In ’ 
the Libbey-Owena process the sheet is drawn 
from an open bath of molten glass, and thus 


excessive devitrification troubles are avoided, but 
the sheet when formed is reheated and bent to 
the horizontal by being passed over a bending 
roller The Pittsburg process is a modification of 
the Foureault process, the chief difference lying 
m the use of a bar of fireclay submerged beneath 
the surface of the glass to define the position of 
generation of the sheet 

The making of plate glass involves two distinct 
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processes • (1) manufacture of rough glass blanks ; 
and (2) grinding and polishing of these blanks. Sinoe 
1774, plate glass blanks have been cast from glass 
melted in pots Typical melting pots oontain about 
a ton of glass and yield plates of about 300 square 
feet, at a thickness of 7/10 of an inch. The easting 
oonsists m taking the pot from the furnace and 
pouring the molten glass on to a smooth iron table in 
front of a roller. The rolled blank is then annealed, 
a process which m earlier times occupied three 
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days, but now, for a blank } in. thick, oocupiee flatter, sheet than the older single roller process 
2| hours consequently, there is less loss of material and 

A modem modification of this process, due to reduoed time- required for the grinding process. 



Bicheroux, consists in pouring the molten glass 
between two rollers on to a moving table (Fig 2) 
The irregular beginning and end of the sheet are 



cut off while still hot by a guillotine and the 
trimmed sheet is then passed into an annealing 
lehr, from which it later emerges ready for cutting 
and polishing This proooca gives a smoother ana 


The most modem process of all is a modification 
of the Bicheroux process, and consists in the 
continuous discharge of a stream of glass from a 
tank furnace between a pair of forming rolls, from 
which it issues in the form of a continuous ribbon 
or sheet, which passes over a roller bed and 
through an annealing lehr 

In the second stage of the process of preparing 
plate glass, namely, grinding and polishing, the 
grinding is accomplished by using progressively 
finer grades of sand fed with water, under cast 
iron runners This is continued until a frosted 
surface of the finest possible texture is obtained 
The polishing process is then begun and consists 
in rubbing the glass with felt discs fed with care¬ 
fully prepared rouge (Fig 3) All plate glass used 
to be, and much still is, ground and polished on 
rotating tables on whioh the glass is embedded, 
but this method has boon superseded by a con¬ 
tinuous process. 

Machines used in this continuous grinding and 
polishing process are very large ami expensive 
units ; some are so much as 800 ft long by 15 ft. 
wide. 

Two reoent developments of note in flat glass 
manufacture are (1) ooloured opaque glass known 
as “Vitrokte” and (2) toughened plate glass known 
as “Armourplate”. The latter is made by the 
suitable heat treatment of ordinary plate glass 
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Obituary 

Pbof Fritz Habeb possible industrially, and to a man of Haber’s 

B Y Fntz Haber’s death, chemistry loses one of breadth of vision the significance of the fact most 

its outstanding personalities He was one have been immediately obvious An unremitting 

of the greatest of academic chemists, of industrial search was made for Buch a catalyst, and uranium 

chemists, and of leaders of research, while in hia and osmium wore found to bo effective A small 

combination of these three rfiles ho was unique , technical high-pressure apparatus was constructed, 

at the same time he remained the most unaffected and in June of 1008 two directors of the Badischc 

and kindest of men Amlin- and Soda-Fabnk were invited to Karlsruhe 

Haber was bom in Breslau on December 9, to witness the first demonstration of the model at 

1868 His early education as a chemist was work After an initial failure, liquid ammonia was 

unusual, and indeed, as he would often say, he produced, and a process of enormous importance 

was as nearly as possible a self-made man of to Germany and to the world was launched Bosch 

seienoe He attended courses m Berlin, Heidelberg, and Mittaach undertook tho task of converting 

Gharlottenburg, Zurich and Jena, he worked under tho model into a full-scale plant, and with the 

Hofmann, Helmholtz, ljebemmnn (with whom he constant shrewd co-operation of Haber the process 

published his first paper on some derivatives of was ultimately brought to the highest pitch of 

pipcronal), Lungo and Ludwig Knorr, yet he never efficiency Haber received the 1918 Nobel prize 

obtained from their courses the satisfaction which for chemistry for this work 

he desired As a young man he spent some months In 1006, at the ago of thirty-eight years, Haber 
in various industrial works , he was even for a succeeded to Engler’a chair, but left five years 

time in his father’s office before he retumod finally later to undertake the direction of the newly 

to science When ho was twenty-six years old, ho founded Kaiser Wilhelm Institut fur physikahsche 

obtained a post as assistant to Bunte in the C'hemie und Elektrochemie at Berlin- Dablem 

Institute of Chemical Technology at Karlsruhe, Under his guidance thiH became tho greatest 

where his real work began, and where he remained research institution of its kind in tho world , 

for seventeen years groups of research workers were left with the 

At Karlsruhe, Carl Engler and Bunte encouraged fullest freedom to develop their own ideas, while 

him to develop his own school of research Though Haber gathered around him a devoted and talented 

Haber had received no formal instruction in staff whom he provided with every material and 

physical chemistry, it wan in this field that his moral facility for the unhindered progress of then- 

main interests lay, and m a few years papers were work No man ever had a more devoted band of 

appearing under his name on the combustion of colleagues, and no man ever spoke of them more 

hydrocarbons, tho water-gas equilibrium in the appreciatively than he did 

Bunsen flame, and aspects of textile chemistry , Haber’s interest in the applications of the newer 
but above all his mam interests lay in the field of physics to chemistry was reflected m many papers 

electro-chemistry His classical studies on eloctro- at this time His work with Just, on the emission 

lytic oxidation and reduction belong to this period , of electrons during chemical reaction, had been 
these began with his demonstration of the stages published from Karlsruhe , and after the War he 

of tho reduction oi nitrobenzene (1898) This was continued in the same vein with his pioneer work 

followed by work on the electrolysis of solid salts on the physical meaning of chemi-lumincscence, 
(1904), on the glass electrode, on the velocities of and on the applications of tho methods of spectro- 
oloctrode processes (1902-8) and on gas and carbon soopy to tho analysis of the processes of corn- 
cells, all work showing him at the height of his bustion 

powers Throughout tho same time he was At tho outbreak of tho War, Haber was 1 m- 

also engaged on his classical work “Thermo- pressed by Germany’s need for expert organisation 

dynamics of Techmoal Gas Reactions’’ (1906) of all her industrial resources He offered hia 

His laboratory was filled with students from services to the Prussian War Ministry, where he 

all parts of the world , unhampered by adminis- was soon installed as head of the Chemical Warfare 

trative cares, it was the most productive phase Department There he worked unremittingly 

of his career throughout the War. His advice and personal 

To this period also belongs the beginning of servioe were constantly in demand from all 

Haber's work on the synthesis of ammonia from quarters, and such were his unrivalled knowledge 

its elements, work which Jed to the discovery of and sanity of judgment that his name at this 

one of the most important of all industrial pro- period became almost legendary throughout the 

cesses. Hib first paper on the equilibrium constants country. He never sought to disclaim the ro¬ 
of this reaction appeared with Van Ordt in 1904, sponsibihty for the use of poison gas, which was 

and m 1906, with Le Rossignol, he undertook a indeed the direct concern of ins Department, but 

repetition of the measurements, over a much it should be remembered that latterly he gave up 

wider range of temperature and pressure It was muoh of his time to serving on the League of 

then apparent that a catalyst which would operate Nations Committee on Chemical Warfare 

satisfactorily at 600° C would make this process The War years left him with shattered health, 
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faced with the difficulties of reorganising on 
institution the funds of which were already 
dwindling owing to the monetary inflation, but 
with the secure oonviotion that only by the 
encouragement of research could German industry 
hope to regain its former position in the world 
He played a leading part in the foundation of the 
Notgemeinschaft der deutschen Wissenschaft, and 
though some of his plans for the expansion of the 
Kaiser Wilhelm Institut had to be abandoned, it 
was not long before it was again in the forefront 
of research organisations. Meanwhile he himself 
was organising an attempt to pay the German 
War debt in gold won from sea-water, an attempt 
which failed yet yielded scientiflo results of 
importance 

Tho last years at Dahlem brought cares in 
plenty, but Haber’s many industrial and adminis¬ 
trative troubles wore never allowed to interfere 
with the output of research from his private 
laboratory. Tho greater part of his work now was 
ooncemed with chain reactions and the mechanism 
of oxidation , perhaps his early association with 
Engler was responsible for this, and on this 
subject lie worked with his assistants until the 
time of his death He remained what ho had 
always been, the ideal director of research, ap¬ 
proachable, interested in everything, but above all 
the leudor of tho work of his Institute His health 
was bad, but his industry enormous Two honours 
he much appreciated were hiB election as an 
honorary fellow of tho Chemical Society in 1931 , 
and the award of the Rumford medal of the Royal 
Society in 1932 

Tho political situation in the spring of 1933 lod 
to HsIkt’k resignation Almost all his staff and 
pupils were forced to look elsewhere for oppor¬ 
tunities to continue their work, and he gave up 
his post rather than remain at Dahlem without 
them, in a country the political temper of which 
was so foreign to his own liberality of outlook 
Ho spent himself unsparingly in helping his 
assistants and colleagues to find opportunities for 
continuing their work, and ultimately himself 
accepted an invitation of laboratory hospitality at 
Cambridge He went to Cambridge in October 
and remauied there to within a few days of 
his death He had left for a short holiday on 
account of his health, intending to return to 
reside permanently at that University ; but he 
died during the journey, at Basle, on January 29, 
1934. 

Haber was equally outstanding as a man and 
as a chemist Hih amazing knowledge of politics, 
history and economics, as well as of scienoe and 
industry, and his superb gift of expression made 
him a fascinating conversationalist. It was 
always a joy to hear him tell a story, whether it 
was an anecdote of the War or one of his famous 
medieval romances After a paper or a colloquium 
ho showed his powers at their fiillest. Never at a 
loss, whatever the subject, he would always open 
the discussion with some characteristic contri¬ 
bution of his own, in a way which showed his 


oomplete grasp of the subject. One of his out¬ 
standing characteristics was his pnde in his work; 
the final preparation of a paper was a work of 
infinite labour, but onoe it was completed ho found 
it hard to accept any alteration m its conclusions ; 
and though he was quick to acknowledge any 
mistake it was a source to him of acute mental 
discomfort To his pupilB he remained always 
courteous and affectionate, and to them his death 
is a great personal loss , but the world also is the 
poorer by the loss of one of its great benefactors 
and one of its great men. O H W -J 


Dh F L Kitchin, irs 
Dr Finlay Lo rimer Kitchin was appointed 
palaeontologist to the Geological Survey of Great 
Britain in 1905 He was attacked by sudden 
illness on January 17, 1934, and died m 
St Thomas’s Hospital on January 20. The 
post which he held for nearly thirty years was 
one which required an accurate and wide know¬ 
ledge of tho whole field of palaeontological science, 
and he filled it with distinction and marked 
success. As a successor to such eminent men 
of science as Huxley, Salter, Ethendgo, Shannon 
and Newton, ho recognised tho necessity of 
maintaining a high standard of performance and 
in no respect did his endeavours sink below tho 
level of his predecessors. 

Devoted to his subject, Kitehin was meticulously 
accurate, and at the same tunc he was able to 
co-operate freely not only with his official assistants 
but also with academic and other paleontologists 
who sought his advice Being in charge of one of 
the largest collections of British fossils, on tho 
curation and growth of which ho had spent a large 
part of his working life, he acquired an experience 
of British stratigraphical palaeontology which was 
probably unique But ho spared no efforts to secure 
the most accurate determinations, and he grudged 
neither time nor trouble, though often working 
on material which had less morphological value 
than stratigraphical interest In this respect the 
value of his services to British geologists working 
m the field was unprecedented 
Kitchin’s special sphere of work was in the 
province of Mesozoic paleontology His earliest 
thesis, for the degree of Ph D at the University 
of Munich, where ho studied under Zittel, was on 
Indian Jurassic Brachiopoda, and among his most 
important contributions to British paleontological 
stratigraphy were tho two memoirs which he 
wrote with Dr. John Prmgle on tho Mesozoic 
rocks penetrated by borings in the coalfield of 
Kent. He also investigated the stratigraphy of 
the British Gault and contiguous formations, on 
which he wrote a number of useful papers. But 
he was very largely occupied by the preparation 
and editing of the palseontologioal chapters of 
memoirs on British geology, and the value of his 
servioes in this direction cannot be measured in 
terms of the amount of output which can now 
be attributed to his name. 
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For thirty years Kitobin held a leading place 
m the esteem of all his fellow workers, and his 
thoroughness and critical ability gained the confi¬ 
dence not only of his colleagues but also of all 
stratigraphical palaeontologists both in Britain 
and abroad 

Dr Kitchin was bom in Whitehavon in 1870 
and educated at St Boos School and at St John's 
College, Cambridge. After graduating at Cam¬ 
bridge he studied at Munich for several years 
For a short period he worked unofficially at the 
British Museum, and m 1898 ho joined the Geo¬ 
logical Survey as an assistant to E. T Nowton 
He became paleontologist m 1905 He was a 
vice-president of tho Palseontographical Society and 
a fellow of tho Royal Society He took the degree 
of So D at Cambridge m 1923 For many years 
he had served on the council of the Geological 
Sooiety, which m 1934 awarded to him the Lyoll 
Medal, an honour which he did not live to receive 

Dr. Kitchin had a very wide circle of friends 
who were attracted to him by his obvious sincerity 
and great willingness to help all earnest scientific 
workers. Of a retiring disposition, he was passion¬ 
ately fond of music and was himself no moan 
exocutant He was twice married and leaves a 
widow, two sons and one daughter On January 
23, at Golder’s Green, a large assembly of colleagues 
and scientific friends paid their last respects to a 
man of science, who was not only personally 
beloved, but had also taken an important part m 
the scientific activities of British palaeontologists 
for nearly forty years J S F. 

Mb Douglas W Frkshvikld, d o l 

Mb Douglas Frkshfikld, who died in his 
eighty-ninth year on February 9, was prominent 
as a promoter of the senous study of geography 
for more than fifty years As an Eton boy 
he made several ascents in the Alps and his 
love of mountains grew with his growth He was 
recognised as one of the greatest mountaineers of 
the Alpine Club , but lus attitude was that of an 
explorer and student of mountains rather than 
that of a sportsman, keen on records of first 
ascents Ho broke new ground m the Alps, the 
Caucasus and the Himalayas, and m his sixtieth 
year he started from Mombasa with the intention 
of making an ascent of Mt Ruwenzori, and he 
reached 12,000 ft before turning Ho wrote many 
books of much charm, the two largost, "Tho 
Exploration of the Central Caucasus” (1896) and 
“Round Kangohenjunga” (1903), are permanent 
works of great value, masterpieces of the literature 
of travel and illustrated with superb photographs 
His biography of the groat Swiss mountaineer and 
man of scienoo, H. B do Saussure (1920), was 
recognised as a classic 

Mr Freshfield was admitted a fellow of the 
Royal Geographical Society in 1869 by Sir 
Roderick Murchison, and became a member of the' 
council in 1878. Exoept for the ten years following 
1894, when he withdrew from the affairs of the 


Society as a protest against oortain retrograde 
tendencies, he served throughout his life as 
honorary secretary, vice-president, president (dur- 
mg the difficult War years 1914-17) and finally 
in tho high offioe of trustee Ho was always a 
force for progress and in continuous opposition to 
tho tyranny of old tradition His reserved nature 
and fine taste led him to Bhun publicity , but 
when the occasion demanded it, as in the fight 
for the admission of ladies as follows in 1893, he 
took a prominent part and conducted controversy 
with cogent argument and caustic wit 
Freshfield mule no pretence of being a scientific 
man , but he preached and practised tho doctrine 
of acute observation and accurate description. He 
rendered noble service to the science of geography 
by his encouragement of research and of higher 
education In 1884, recognising tho futility of the 
Socioty’s scheme of encouraging geographical 
education by offering pmes to the pubho schools, 
he initiated an inquiry into the state of geographical 
teaching on the Continent and secured the ap¬ 
pointment of the late Sir John Keltic for that 
purpose The resulting report started the modem 
revival in British geography Mr Freshfiold 
oontmued to urge that the Lost way to improve 
school teaching of the subject was to secure the 
recognition of the high cultural value of geography 
by the universities Starting with his own Uni¬ 
versity of Oxford, he secured the appointment of 
Sir Halford Mackinder as reader in geography in 
1887 when there was no chair of geography in 
any British university, and ho lived to see pro¬ 
fessors and honours schools of geography in 
practically every one as the direct result of his 
initiative 

For thirteen years Mr. Freshfiold acted as 
president of the Geographical Association, the 
activity of which in its special province of educa¬ 
tion he watched over with an interest only 
exceeded by his devotion to the work of tho Royal 
Geographical Society and of the Alpine Club 
Frcshfiold’s life was a fine illustration of the 
tradition of service which has led bo many men 
of wealth and culture in England to toil for great 
ideals as strenuously as most men havo to work 
for their living Hugh Robkrt Mill 

Wk regret to announoe the following deaths 
Mr E G B Meade-Waldo, an original member 
of the Society for the Protection of the Fauna of 
the Empire, on February 24, aged seventy-nine 
years. 

Dr F C Purser, president of tho Royal College 
of Physicians of Ireland and professor of medicine 
in tho University of Dublin, on February 28 
Mr William Barlow, F R S, known for his 
early work on tho relation of crystal structure to 
chemical composition, on February 28, aged eighty- 
eight years. 

Prof. S. F. Oldenburg, for twenty-five years 
anent secretary of Hie Russian Academy of 
ocs, cm February 28, aged seventy yean 
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News and Views 


New Fellows of the Royal Society 

Thb following have been selected by the Council 
for election to the fellowship of tho Royal Society •— 
Mr A 8 Besicovitch, Cayley lecturer in mathematics, 
University of Cambridge , Prof W E Curtis, pro¬ 
fessor of physios, Armstrong College, Nowcastlo-on- 
Tyno , Dr L L Fermor, director of tho Geological 
Survey of India , Dr Paul Fildos, research bacterio¬ 
logist, London Hospital; Dr R T Grant, lecturer 
in cardiac pathology. University College Hospital 
Medical School, London , Mr M A, C Hinton, 
deputy keeper of zoology, British Museum (Natural 
History), Dr. E L. Hirst, senior lecturer in organic 
chemistry, University of Birmingham, Dr E L 
Kennaway, director of the research laboratory. Cancer 
Hospital, London , Mr A O M Mitchell, consulting 
engineer, Melboumo, Prof W A Parks, professor 
of geology and head of Geology Department, Uni¬ 
versity of Toronto , Prof H RaiHtnck, professor of 
biochemistry, University of London , Prof A O 
Rankine, professor of physics. Imperial College of 
Science, London , Lieut -Col R B Seymour Sewell, 
loader of the John Murray Expedition to the Arabian 
Sea, and director in 1926-33 of the Zoological Survey 
of India, Calcutta, Prof S. Sugden, professor of 
physical chemistry, Birkbeck College, London , Mr 
Will lain Taylor, mechanical engineer, managing 
dirootor of Messrs Taylor, Taylor and Hobson Ltd , 
Leicester, Dr H Hamshaw Thomas, University 
lecturer in butany. University of Cambridge , Rev 
Alfred Young, mathematician, ret tor of Birdbrook, 
Essex 

New Fellows of the Royal Society of Edinburgh 

At tho ordinary mooting of the Royal Society of 
Edinburgh, hold on March fi, H R H the Duko of 
York was elected an honorary fellow The following 
ordinary fellows were also elected Dr D Bam, 
lecturer in technical chemistry', Umvorsity of Edin¬ 
burgh , Dr P Brough, lecturer m botany, University 
of Sydney , Prof I de Burgh Daly, department of 
physiology. University of Edinburgh , Dr F F 
Darling, chief officer of tho Imperial Bureau of 
Animal Genetics, University of Edinburgh; Prof 
D R Dow, Department of Anatomy, University of 
St Andrews (University College, Dundee), Mr W L 
Edge, lecturer m mathematics. University of Edin¬ 
burgh , Dr I M. H Ethenngton, lecturer in mathe¬ 
matics, University of Edinburgh , Mr G Fraser, 
chartered civil engineer , Prof J Glawter, Depart¬ 
ment of Forensic Medicine, University of Glasgow , 
Dr, R. M. Gorrie, Forest Research Institute; Dehra 
Dun, U.P , India, Mr D Haldane, senior geologist, 
H M. Geological Survey (Scotland), Edinburgh , Dr 
J V Harrison, geologist, Glasgow; Mr J Jeffrey, 
Under-Secretary of State for Scotland, Edinburgh , 
Sir William Johnston, Deputy Keeper of the Signet, 
Dr R. Cranston Low, formerly lecturer in dermato¬ 
logy, University of Edinburgh , Brigadier General 
Magnus Mowat, secretary of tho Institution of 
Mechanical Engineers, London, Mr. W G R 


Murray, technical assistant, Department of Chem¬ 
istry, University of Edinburgh , Prof A R Normand, 
Department of Chemistry, Wilson College, Bombay ; 
Prof R K Pal, Department of Physiology, Prince 
of Wales Medical College, Patna, India , Dr H J 
Plenderleith, Research Laboratory, British Museum, 
London , Dr D E Rutherford, Carnegie Teaching 
Fellow m mathematics, United College, University 
of St Andrews ; Capt H K Salvoscn, shipowner, 
Edinburgh, formerly fellow of Now College, Oxford, 
1923-28, and lecturer m economics , Dr M S. 
Thomson, physician for diseases of the skin, King’s 
College Hospital, Bolgrave Hospital for Children, 
London Dr. J Weir, lecturer in palaeontology. 
University of Glasgow , Mr W Whyte, cashier and 
general manager. Royal Bank of Scotland, Edin¬ 
burgh , Dr W P D Wightman, science master, 
Edinburgh Aoademy , Prof B M Wilson, Depart¬ 
ment of Mathematics, University of St AndnrwB 
(University College, Dundee) ; Dr A Winstanley, 
engineer to Safety in Minos Research Board, Edin¬ 
burgh 

Sir Junta Jeans . President of the Bntish Association 
On account of tho lamented death of Sir William 
Hardy, it became necessary to elect a new president 
of tho Bntish Association for the meeting to bo held 
at Aberdeen jn September next Tho General Com 
mittoe of tho Association, which met for this purpose 
on Friday, Match 2. elected Sir James Jeans to this 
office, and we understand that ho has accepted tho 
invitation to serve It is scarcely too much to say 
that no man of science now hvmg is better known 
than he is to intelligent readers—both scientific and 
lay—through his brilliant expositions of complicated 
physical and mathematical conceptions These rare 
qualities havo enabled him to open new realms of 
thought and inquiry to philosophers as well as ox 
perunentaliste, and also to interest laymen in the 
development of ideas relating to tho universe These 
involve i xplanations of relativity, quantum and wave 
mechanics and other novel aspects of oosmogony with 
their philosophical implications In literary stylo and 
scientific substance those works are among the best 
of their typo over produced, and their widespread 
circulation is a gratifying sign of pubho interest in 
intncato scientific subjects whon made intelligible by 
artistic expression. What renders Sir James Joans 
unique, however, is that ho Bhould possess this gift and 
at the same tune be a loading authority in tho field of 
mathematical physios and the author of those sub¬ 
stantial contributions to the dynamical theory of 
gases and the mathematical theory of electricity and 
magnetism and dynamical astronomy, which led to 
his election into tho Royal Society in 1900 and the 
award of a Royal modal m 1919. We may confidently 
anticipate that his presidential address to the 
British Association will enrich the literature of 
science and be worthy of the intellectual outlook 
of the great university and city in whioh it will be 
delivered. 
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Dr. H Moore 

Dr Haholtj Moork, who has just taken office as 
president of the Institute of Motals, was bom in 1878, 
and began his metallurgical career os a pupil of tho 
late Dr. J E Stead In 1901 ho became research 
metallurgist at tho Parkhoad steel works of William 
Beardmore and Co , Ltd., where his work in connexion 
with the manufacture and hout-treatmont of armour- 
plate developed his interest in alloy steels Rapid 
progress was then being made in the application of 
niokel-chromium steels for this and other purposes 
Later work has shown that some of the methods of 
heat-treatment then developed empirically must have 
had the effect of suppressing temper brittleness, a 
trouble that was not cloarly defined until some years 
later In 1004 Dr. Moore joined, as chief metallurgist, 
the Research Department at Woolwich Arsenal, 
whore he remained for twenty-eight years, from 1910 
until 1932, boing director of metallurgical research 
As ohiof metallurgical adviser for many years to the 
War Office and the Ordnance Department of the 
Admiralty, Dr Moore had a wide experience of 
Service problems both on the manufacturing and tho 
applications sides In 1922 a research on the casting 
of brass ingots was undertaken under his direction 
for the British Non Ferrous Metals Research Associa¬ 
tion, and this lod to a gradually increasing co-opera¬ 
tion between tho Association and the Rose-arch 
Department, Woolwich, which undertook work on 
load cable sheathing (in the course of which the 
widoly used B N F ternary alloys of load were 
developed), electrodeposition of nickel, tin coatings, 
etc In 1932 Dr Moore accepted the offer of tho post 
of director of tho British Non-Ferrous Metals Research 
Association, which had become vacant through the 
election of Dr R S Hutton as Goldsmith's professor 
of metallurgy in tho University of Cambridge 

Prof. William Buckland, 1784-1856 

March 12 marks the one hundred and fiftieth 
anniversary of the birth of the Rov William Buck- 
land, geologist and father of tho famous naturalist, 
Frank Buckland William Buckland was bom at 
Tiverton, Devonshire, on March 12, 1784 ire went 
up to Corpus ChriHti College, Oxford, from Win¬ 
chester in 1801 and was elected a fellow of his College 
m 1808 Fivo years later he was appointed Oxford 
reader in mineralogy and was elected a fellow of the 
Geological Society, of which body he was twice 
president He was elected a follow of the Royal 
Society m 1818, m which year he was appointed 
first professor of geology at Oxford. Upon the 
diaoovnry of the Kirkdale Cave, Pickering, Yorkshire, 
m 1821, in which the fossil bones of numerous 
Tertiary animals were found, Buckland made a careful 
examination, and in 1822 the Royal Society awarded 
him its Copley medal for his acoount of the study 
of tho remains found in the cave In 1823 he supple¬ 
mented his observations on Kirkdale Cave by pub¬ 
lishing "Reliqui® Diluvian®". A oentury ago he, 
was working at his well-known Bridgewater Treatise 
(awarded for an essay “On the power, wisdom, and 
goodness of God, as manifested in the creation”). 


“Geology and Mineralogy considered with roforonoe 
to Natural Theology”, which was published m 1830 
After his appointment as Canon of Christ Church 
m 1825, ho livixl at the House fur twenty years, 
and it was in a wall in the Canon’s garden that he 
toe tod the power of toads to live when immured in 
rock cavities In 1845 he was made Doan of West¬ 
minster. The strain of his new work at West¬ 
minster undoubtedly shortened hm life, and he died 
and was buntsl at lslip in August 1850 

Research on Influenza 

Thk extermination of tho polecat in Great Britain 
was earned out with deplorable success in the 
eighteenth and early nineteenth centuries It is 
fortunate for the progress of knowledge that it 
survived m the ilomestieated form of tho ferret, 
which was of immense serviie in solving the problem 
of the cause and prevention of dug distempnr, and 
now promises to bn of equal value in studying human 
influenza The facta so far ascertained at the National 
Institute for Medical Research ut Hampstead aro not 
conclusive but they are ceitamlv very Hiiggestive 
Dr P P Laidlaw, Dr C H Andrewes and Dr W 
.Smith have found that washings from tho noses of 
human coses of influenza, after passing through a 
bacteria jiroof filter, cause a characteristic febrile and 
catarrhal attack when instilled into tho noses of 
ferret®, which by similar moans can bo carried on to 
other ferrets ui senes No other animal which has 
been tried is susceptible in the same way, and no 
other method of inoculation will infoct the ferret— 
so much does pi ogress rest on technique Recovered 
ferrets are immune and their blood will neutralise 
the infix tive material, os will tho blcxxl of human 
beings who havo passed through an attack The facta 
fit in well with the idea that uncomplicated human 
influenza is relatively a trivial disease anil that when 
the cyclical epidemic s fall in tho summer months they 
attract no great attention if they come in the 
winter thoy give a severe affection with a substantial 
mortality duo to tho secondary invasion ol the lungs 
by Pfeiffer’s bacillus, streptococci and perhaps pneum¬ 
ococci In the ‘influenza’ of pigs studiisl by Shope 
in Amonca, the virus causing the primary disease is 
of practical importance only because it allows in¬ 
fection by the secondary bacillus 

Petrol from Coal 

Thr liquid products of tho carbonisation of ooal 
at low temperatures have been disappointing because 
they lack the chemioal characteristics which give 
special value to high temperature products Thus, 
low temperature tar oils havo had to be used as 
boiler fuel oils—which is the lowest uso to which a 
manufactured oil can be put It is, however, satis¬ 
factory to know that the Admiralty has bom able to 
use such oils as fuel and thus satisfy its needs from 
British coal Researches now proceeding may pro¬ 
vide now outlets for low temperature oils. As a 
source of motor spirit, low temperature products 
are also at a disadvantage, the crude spirit being 
troublesome to refine owing to a high proportion of 
unsaturated ooropounds liable to form gums on the 
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engine Moreover, the spirit, when refined, looks 
the aromatic compounds which give to benzole its 
high ‘anti-knoek* value The necessity for removmg 
the luisaturated compounds is regrettable because 
they also possess 'anti-knock' qualities Modem 
mothods of refining benzole permit the retention of 
the unsaturatnd compounds while inhibiting their 
tendency to form gums It is noteworthy that the 
spirit produced m the manufacture of coalite has 
given such satisfaction in uso by a squadron of the 
Royal Air Force that, accord mg to the Tune* of 
March 1, the Air Ministry has awarded a now con¬ 
tract for this spirit to cover the requirements of 
■even squadrons 

34 -Hour Tune System 

W* aro glad that the subject of the 24-hour 
system of tune reckoning has again been raised in 
the House of Commons In a written reply on March 5 
to a question asked by Sir Arnold Wilson, the Post¬ 
master-General stated ‘I understand that the 
British Broadcasting Coqxiration intend at an oarly 
date to adopt tho 24-hour system of expressing time 
for general use rad on an experimental basis This 
Will afford oil opportunity foi testing the attitude 
of public opinion, and I propose thoreforo to await 
the result of the experiment before coming to a 
decision ” 

University of Durham 

Thk Prime Minister announced in the House of 
Commons on March 6 that a Royal Commission has 
been appointed to inquire into the affairs of the 
University of Durham and its constituent colleges 
Its terms of reference are —"To inquire into tho 
organization and work of the University rad its 
throe constituent colleges and into the relation of 
the University to those colleges, and to report in 
what respects the present organization can bp im¬ 
proved and what changes, if ray, are desirable m the 
constitutions, functions, rad powers of the University 
and its three constituent colleges ’’ Tho members of 
the Commission are Lord Moyne (chairman), Countess 
Grey, Sir Rosa Barker, Major A O Church, Dr H R 
Dean, the Rev F Homes Duddan, Dr T. F Sibly, 
and Mr W Sperm 

Research in Engineering 

Ik his Friday evening diaoourse delivered at tho 
Royal Institution on March 2, on "Some Current 
Research Problems in Engineering", Dr. H J. Gough, 
superintendent of the Engineering Department of the 
National Physical Laboratory, described the mam 
group of researches in progress m his department As 
representative examples, researches on wind pressure 
on structures, impact forces between vehicles and the 
road and failure of metals m relation to crystalline 
structure wore discussed and demonstrated. An in¬ 
vestigation of the wind pressures acting on a shed, 
100 ft. by 42 ft by 33 ft., was described, air flow 
conditions being rendered visible by using a small 
wind tunnel and models of buildings m conjunction 
with an optical system employing the ScARerm method, 
An interesting feature of the investigation was the 


existence of dangerous suction effects tending to lift 
off roofs and suok out loeward walls The importance 
m engineering servioe of the particularly dangerous 
and insidious type of failure known as 'fatigue’ was 
discussed ; the problem is also one of considerable 
scientific interest as it affords a convenient line of 
attack upon the general problem of the cohesion of 
matter Tho use of large metallio single crystals has 
opened up a new field of study on both the praotioal 
rad scientific aspects of fatigue Fatigue in ductile 
metals is closely bound up with tho effects of plastic 
distortion, or 'slip', upon the crystalline structure of 
those metals Tho normal form of metals —consisting 
of crystals of varying orientations each composed of 
definite arrangements of atoms—was briefly de¬ 
scribed rad the general rad particular mochraisms 
of slip wore demonstrated, employing lattioe rad 
other models The effect of Hlip upon the actual 
crystalline structure, as deduced from X-ray data, 
was discussed, reference being made to ‘crystal 
break-up’ and lattice distortion, in relation to 
hardening A tentative explanation of the causo rad 
location of the initiation of fatigue crooks was 
doeonbed 

Ik addition to the demonstrations given during 
Dr. Gough's discourse, exhibits relating to other re¬ 
searches in progress m the Engineering Department 
of tho National Physical Laboratory were on view in 
the Royal Institution Library. Tho effect of the 
conditions of tho surface on such engineering com¬ 
ponents as wrought iron chain, springs for vehicles, 
etc., is often of considerable influence on the resistance 
to impact loading or to repeated cyclical loadmg In 
investigating the latter effect, a machine for applying 
cycles of torsional stresses was shown at work ; this 
machine also demonstrates that quasi-elasticity is 
exhibited by materials ovon when subjected to 
repetitions of a range of stress which will not load to 
fracture Characteristic examples of fatigue failure 
in engineering service wore exhibited, and the first 
high speed machine for investigating the behaviour 
of metals under combined fatigue stresses was shown 
in operation Another machine demonstrated the 
characteristics of film lubrication between surfaces 
undergoing relative reciprocating motion , the co¬ 
efficient of friction is independent of load but vanes 
with spood and temperature, honoe tho friction is 
not of tho true boundary type but relates to a thicker 
film The skidding characteristics of road vehicles 
were demonstrated by models showing that. (a) 
with locked rear wheels the vehicle turns round 
while, if the front wheels are looked, the path of the 
vehicle is straight, (6) the turning effect arising 

from lockod back wheels is caused by lack of direc¬ 
tional control at the rear of the vehicle ; (o) ‘steering 
into the skid’ tends to preserve a straight path ; also, 
that over-oorrecting or delay leads to a senes of 
swerves; (d) equal breaking on all four wheels ora 
result in rotation of the vehicle and may be dangerous. 

Elements Old and New 

Thx historical development of the oonoeptions of 
‘atom* and ‘element’ were outlined by Prof, James 
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Kendall, professor of ohomistry in tho University of 
Edinburgh, in delivering the twenty-fifth Bedson 
lecture in Newcastle -upon -Tyne on March 2 He 
pointed out that there have been four great periods 
of ohemical discovery, corresponding quaintly with 
the four ‘elements' of the Greeks, fire, air, earth, and 
water The first was the phlogistic period, ending 
with Lavoisier , the second, the great period of 
rosoareh on gases , the third, the gradual rounding 
off of tho chemistry of the rare oartlis , and the last 
opened up by the discovery of heavy water It was 
mentioned that thero should be nine kinds of water, 
and more than a hundred variotios of ethyl alcohol 
“some perhaps more exhilurating” Of great interest 
was the account of a research just concluded in tho 
Edinburgh laboratories in which calcium from a 
mineral rich in potassium has been shown to have a 
slightly higher utomic weight owing to tho lsotojie 
derived from the radioactive isotope of potussiutn, 
K“ This has been confirmed by Allison in the 
United Slates, using his magnoto-optic method Two 
pegmatites of very different agc*s, hut of which tho 
younger contains much less calcium tliun the older, 
havo indicated a half life jieriud of 9 1(1" years for 

potassium in agreement with one of two measure¬ 
ments by direct physical methods The lecture was 
enlivened by numerous amusing reminisconees and 
suggestions, especially concerning the new element D 
(or. according to Prof H E Armstrong, Ww ') 

Institute of Chemistry 

At the fifty sixth annual general mooting of the 
Instituto of Chemistry hold on March 1, the president, 
Prof Jocelyn Thorpe, in moving the luloption of the 
annual report of Council, said that tho register of 
tho Institute contains tho namis of 8,176 follows and 
associates, anil more than 750 students The number 
of members known to bo disengaged is not more 
than 3 per cent, so that tho profession does not 
appear to bo seriously overcrowded Rather than 
endeavouring to restrict entrance to tho professions 
generally, ho believes in insistence on a high standard 
of entrance examinations to the universities and 
colleges in order to eliminate those who are not likoly 
to make really good professional material Tho 
Legal and Parliamentary Committee, under the 
chairmanship of Sir Christopher Clayton, has rendered 
useful assistance in matters of public importance 
m which the profession was conoemed The now 
Pharmacy and Poisons Act has placed beyond doubt 
tho right of those who practise chemistry, as woll 
as those who practise pharmacy, to use tho title 
'chemist* The examinations for National Certificatea 
in Chemistry, conducted jointly by tho Institute and 
the Board of Education and the Scottish Education 
Department respectively, are having a beneficial 
effect on tho teaming in science afforded m technical 
institutions throughout the country Lately, the 
Council has discussed the place of chemistry m 
general education. It seems that m some plaoes 
ohomistry is regarded as too difficult a subject for 
boys less than sixteen years of age, and that physics 
and biology should be given the preference as school 
subjects, the Council proposes to publish the 


discussion and to invite members to express their 
views thereon Prof Thorpe was re-elected president 
of tho Institute. 

Associated Learned Soaeues of Liverpool and District 
An important stago m the history of amateur 
scientific circles on Mersoysido was a reception at 
the University of Liverpool on March 3 of the 
Associated Loamcd Socictios of Liverpool and 
District, which represents some twenty amateur 
societies with a membership of about 4,000 The 
Vice-Chancellor of the University, Dr II J W 
Hethorington, who is also president of the Associated 
Societies, welcomed tho gatheung, while tho Pro- 
ChaneelJor ot the University, Mr (' (Sydney Jones, 
said the University is always to be looked upon as 
a friend and oncourager of the amateur scientific 
bodies of Liverpool The ( hairman of the Associated 
Societies, Mr W Mansbridgc, in jiassing a vote of 
thanks, told how in tho past tho eo operation of 
amateur and professional scientific workers that 
existed in the societies hue been to the benofit of 
each, and the societies have often been of help to 
the research workers at the University A tour was 
then mode of tho various departments, where exhibits 
and demonstrations had been nirangod The 
Associated Learned Societies of Livorpool and 
District was formed in 1922 to piomolo eo operative 
undertakings lietween the various learned societies, 
to stimulate tiie interchange of ideas to tlio benefit 
of tho societies or of knowledge, and to promote 
cordial relations between thorn and the University, 
the local education authorities and the municipal 
institutions The committee has, in the paHt, arranged 
a number of joint soirees and sciontifio exhibitions, 
lectures and excursions to plaoes of scientific interest 

The Autodial for Telephones 

Telkpiionx subscribers connected to automatic 
exchanges who use thoir instruments frequently will 
soon bo able to obviate in many cases tho necessity 
of making the dialling operations On the London 
automatic exchanges, tho onlmary numlier of opera¬ 
tions to be carried out is seven By means of the 
new autodial, these operations can bo reduced to 
two. Tho device is contained in a small box on tho 
face of which there is an index of the names of the 
subscribers most frequently called When anyone 
whose name is on this index has to be callod, all 
that has to be done is to set the pointer of the instru¬ 
ment opposite tho name required and depress a 
levor There is no change-over switch and tho instru¬ 
ment does not in tho least interfere with tho normal 
use of the telephone Any number not on tho index 
can be callod by the usual method of dialling The 
mdex names correspond with toothod discs, the 
teeth of which are out away to form a transmitting 
code of impulses corresponding to the number selected. 
The discs clip on to a rotating cylinder so that the 
combination can be easily changed when necessary. 
The depression of the lever winds the cylinder 
sufficiently for one revolution and this is sufficient 
to generate the train of impulses neoesaary for com¬ 
pleting the call We understand that subscribers will 
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bo able to hire an autodial for a few shillings quarterly 
It is made either for 25 or 50 names For business 
houses and intercommunication systems, special 
forms are made The distribution of the instruments 
for private installations ib made by Dictograph 
Telephones Ltd, Aurelia Road, Croydon, 

Life on the Planets 

It is highly unlikely that there is any life on any 
planet in the solar system exoept the earth Dr 
W. 8. Adams, who has himself marie some spectro¬ 
scopic investigations of our fellow planets, has 
enumerated the factors which preclude the possibility 
of life on each of them (Science Sorvioe, Washington, 
DC) In the case of Mercury, the planet is too hot 
and too small to hold an atmosphere Venus has 
neither oxygen nor water above the dense clouds 
which hide its surface, but it does havo carbon 
dioxide, which shows that plants, if any, are not 
numerous The possibility of life is least remote in 
the cams of this planet, but without plant life tlioro 
can be no animals or human beings. Mars is so 
small, and lfs gravity so woak, that its atmosphere is 
thin It has polar caps suggesting water, but the 
spectrum shows no free oxygen. The outer planets 
have temperatures far bolow zero their great 
masses enable them to hold dense atmospheres, 
containing gases which are rare in the earth’s atmo¬ 
sphere the poisonous gas ammonia is a fairly 
abundant constituent of their atmospheres, but 
oxygon has not been found in any of them Imagina¬ 
tive enthusiasts who project interplanetary journeys 
in rockets, must envisage a complete departure from 
the solar system, and conduct an extensive search 
among the satellites—if any—of some of the nearer 
stars, if they wish to find a landing place at which 
they can avoid suffocation at the end of their 
journey 

British Spas and Health Resorts 

W* have received the 1934 edition of the official 
handbook of the British Health Resorts Association, 
edited by Dr R Fortesque Fox ("British Spas, 
Inland and Seaside Resorts”. London Messrs 
J. and A Churchill Is. 0 d net) The book has 
expanded and contains several new features The 
section on spa treatment and particulars of British 
spas has been extended, and health attractions of 
New Zealand, South Africa and Canada are detailed. 
Full information is also given respecting seaside 
resorts, and of the medical values of some of them 
as winter resorts for convalescents and delicate 
persons, and a full guide to hotels, hydros, etc , is 
included The Minister of Health, Sir K Hilton 
Young, contributes a foreword 


Sib Hsnby Geohuk Lyons, lately director of the 
Science Museum, South Kensington, has been 
appointed a Trustee of the National Portrait Gallery, 
in succession to tho late Sir William Hardy 

Mb. H T Tizard, rector of tho Imperial College 
of Science and Technology, has boon appointed to 
be one of the Development Commissioners. 


The following appointments m the Colonial 
Agricultural Service have been made by the Secretary 
of State for tho Colonies Mr. L L, De Vorteuil, to 
bo assistant agricultural officer, Antigua ; Mr 8 M 
Gilbert, assistant director of Agnoulture, Trinidad, 
to be chief scientific officer, Coffee Research and 
Experimental Station, Tanganyika; Mr R O 
Williams, econamio botanist, to be assistant director 
of agriculture, Trinidad 

The Council of tho Royal Society of Edinburgh 
has made the folluwmg awards Keith prize for the 
period 1931-33, to Dr A Cnchtoii Mitchell, for his 
paper on “The Diurnal Incidence of Disturbance in 
the Terrestrial Magnetic Field” published m the 
Transactions within the period of tho award; Neill 
prize for the fieriod 1931 33, to Dr G W Tyrrell, 
for his contributions to tho geology and jx-trology of 
sub-arctic and sub-antarctic lands These prizes will 
be presented on July 2 

It is reported in the Afoscow Daily News that a 
conference is to be held in Leningrad in April at 
which the study of tho stratosphore is to bo discussed 
It is anticipated that some 350 scientific workers will 
attend this conference, mcludmg Profs Joffo, Vavilo\, 
Molchanov and the crew of tho stratostat USSR It 
is stated that the Geophysical Observatory has issued 
a symposium on the first Soviet flight into the 
stratosphere summarising tho scientific material 
obtained 

A usRiruL bibliographical list of geographical books 
both for university and school use has been issued 
by Messrs W Hoffer and Sons, Cambridge (Cata¬ 
logue No 422). It contains more than 700 entries 
classified under various headings for easy reference 
Now as well as relatively old but standard works 
are included The list should prove useful to all 
students of tho subject 

Applications are invit'd for tho following appoint¬ 
ments, on or before the dotes mentioned —A woman 
lecturer in needlework, hygiene and household scionce 
at Bingley Trammg College—The Education Officer, 
County Hnll, Wakefield, Yorkshire (March 13) 
Mechanical and automobile engineers in the Ministry 
of Transport—The Establishment Officer, Ministry 
of Transport, Whitehall Gardens, S.W 1 (March 15) 
A district live stock officer and an assistant marketing 
officer m the Ministry of Agriculture and Fisheries— 
The Secretary, Ministry of Agriculture and Fisheries, 
10, Whitehall Place, London, S W.l (March 19) 
An electrical inspector of faotones—The Industrial 
Division, Homo Office, London, S W 1 (March 20) 
A resident looturer in scionce, ohiefly biology and 
gardening, at St Hild’s College, Durham—The 
Principal (March 25) Examiners in various subjects 
of the Matriculation and General School Examination 
of the University of London—The Secretary to the 
Matriculation and School Examinations Counoil, 
University of London, South Kensington, 8 W 7 
(April 4) Professors of medioine and pathology at 
the British Post-Graduate Medical Sohool—The 
Academic Registrar, University of London, South 
Kensington, S.W 7 (May 4) 
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The Scientific Spirit of the Greeks 
The Heroic Age of Science the Conception, Ideals 
and Methods of Science among the Ancient 
Greeks By Prof William Arthur Heidel (Pub¬ 
lished for the Carnegie Institution of Wash¬ 
ington ) Pp vii+203 (Baltimore, Md The 
Williams and Wilkins Go ; London Badk&re, 
Tindall and Cox, 1933 ) 12s 6 d 

E must endeavour,” wrote Plato in tho 
“Timseus”, “to construct the four forms 
of bodies whioh excel in beauty, and then we shall 
bo able to say that we have sufficiently appre¬ 
hended their nature ” To wrest thw sentence from 
its context, and to take it as a characteristic ex¬ 
pression ot a prominent aspect of Greek science, is 
to do no great violence to truth The modern 
conception of science scarcely becomes recognisable 
until the days of Galileo, and m any judgment of 
early science wo should remember that our present 
standards of sufficient apprehension of tho nature 
of a body do not necessarily apply That wo 
believe thorn to be better is not stnctly relevant, 
the essential factor m judgment must be . given 
the contemporary standards, what results might 
have been expected, and what were actually 
aohieved 1 

There are certain problems that the world scorn s 
inevitably to present to the thinking man For 
some oentunes past, it has been the custom—a 
custom justified by its success—to attack these 
problems piecemeal rather than by a grand 
general onslaught An initial slowness of advance 
gradually changed to rapid progress, and we now 
have a body of well-established knowledge un¬ 
paralleled m the history of the race The ancient 
Greek was of too fiery an intellectual spirit to wait 
for the patient accumulation of facto , he took 
such meagre stock as was available, supplemented 
it by an acute power of observation, and proceeded 
with unconquerable enthusiasm to the sufficient 
apprehension of himself, the earth and the heavenly 
bodies. 

It was a necessary consequence of this uncon*, 
trollable burgeoning of the mind that the problems 
we now segregate into theology, philosophy, 


ews 

science, mathematics and other conventional folds 
should he fused by the Greek into a single mass , 
and if the mass appears to us to bo of a terrifying 
heterogeneity, wo are not to suppose that it so 
presented itself to him On the contrary, if Greece 
has one lesson more than another for modem 
science, it is that devotion to analysis should not 
lead to neglect of the synthetic outlook that, m 
Athens, extracted such brilliant results from such 
scanty material 

In an age when the principal intellectual aim 
was to solve the universe to-day, or at latest to¬ 
morrow, wo must not expect to find a humdrum 
corpus of scientific knowledge increasing by 
imperceptible degrees, but steadily As Prof 
Heidel justly remarks, m tho epilogue to his 
valuable and extremely interesting liook, the 
Greek “seems to have felt, os did Wordsworth, 
that ‘the world is too much with us’ , its very 
jostlings gave him a sense of being an alien until 
he could, as it were, keep it at arm’B length long 
enough to glimpse its meaning Its significance 
and relations fascinated him —if ho could discover 
those, the brute facts interested him little” It 
was this imperious passion to unriddle the major 
enigmas that gave Greek thought both its sublime 
successes and its gravest shortcomings 

Among the latter, a general failure to appreciate 
tho vital importance of experiment is that which 
the modem man of science will most condemn 
There is a remarkable unanimity of historians (a 
body not commonly given to speak with one voice) 
that the art of experiment, though by no means 
unborn at that time, was despised rather than 
enoouraged by the educated Greek , and it is 
oertainly true that even Aristotle relates many 
things as facts that he might easily have disproved 
by the simplest of experiments It is not that 
powers of observation were lacking—indeed, few 
peoples have equalled the Greeks in keenness and 
accuracy of observation—but that the deliberate 
arrangement of events for the purpose of defining 
or extending knowledge appears to have been 
regarded by them as too slow, too cumbersome or 
too undignified a method for the intelligent man. 
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Let the craftsman, the artisan, the slave, deal 
manually with reluctant matter, while the philo¬ 
sopher employs his time to better advantage with 
the things of the mind 

Prof Heidel has much to say that is now and 
illuminating upon this verdict He makes the 
point that, m evidential value, as in principle, 
there is no reason for giving experiment the pre¬ 
ference over observation, and that in some sciences, 
which are (or may be) quite as exact os the ex¬ 
perimental, there is little or no possibility of 
experimenting “What distinguishes the best 
scientific procedure of modem times," he says, “is 
chiefly the refinement of technique, and, in a few 
outstanding sciences, the recognition of the 
methodological principles which require an 
elaborate technique This refinement of teohniquo 
is due pnnci pally to the progressive definition of 
problems as science has pushed its lnqmnos 
farthor and farther ” While this point of view 
might be disputed, and while Prof Heidel might 
be reminded that even astronomy is, in numerous 
and important respects, an experimental scionoe, 
wo may readily grant him the conclusion he wishes 
next to draw, namely, that since the Greeks were 
pioneers, we ought not to expect the same refine¬ 
ment of experiment from them that we demand 
of modem science 

The conclusion ih a weighty one, and not the 
less so for becoming self-evident when thus baldly 
stated We are made to reflect that, far from 
being a ready-made tool, the art of experimentation 
had to be chipped and hewn for long ages before 
reaching its present Saladin-sword efficiency Our 
former question recurs What were the contem¬ 
porary standards, and what relation do the results 
bear to what might have been achieved 1 Prof 
Heidel shows us that the standards were necessarily 
low, and that the results were in fact by no means 
so negligible as is popularly supposed He is able 
to quote many genume experiments from Greek 
authors, and to bring forward evidence that the 
basic nature of experiment, and its importance, 
were widely recognised He admits that for the 
most part such experiments as were made were 
simple, and served to answer Bimple questions, 
and that apparently they were generally under¬ 
taken to test theories rather than to discover facts 
upon whioh to found theories But he has cer¬ 
tainly established the thesis that, within limits, 
the Greeks knew how to experiment and appre¬ 
ciated the confirmation which a successful experi¬ 
ment provided. Since, moreover, he does not | 


overstate his case, but frankly agrees that there is 
a great difference between modem science and the 
achievements of the Greeks, we may the more 
happily revise our estimate of the ‘hereto age of 
scienoe’, and admit a greater debt to Hellas than 
we had previously acknowledged 

In his preface, Prof Heidel says that he hopes 
to make further contributions to the history of 
Greek scienoe m various fields That hope will be 
echoed heartily by all who have the good fortune 
to read the present volume E J Holmyakd 


The Thyroid Gland 

The Thyroid Gland Us Chemistry and Physiology 
By Prof Charles Robert Hanngton Pp xui -) 
222+8 plates (London Oxford University 
Press, 1033 ) 16s net 

HERE will be few more interesting chapters 
in the hiBtory of science than that which 
includes the development of our knowledge of the 
chemistry and physiology of the thyroid gland 
Prof Harington’s book offera an excellent basis 
for that chapter He reviews early conceptions of 
the nature of thyroid function, the gradual defini¬ 
tion of ideas through the study of myxeedema, 
operative and experimental removal of the gland, 
and replacement therapy, to Magnus Levy’s 
demonstrations in 1895 of the characteristic effect 
of the thyroid on metabolism 
The concurrent story of the study of goitre is 
outlined from the earliest records to the present 
day The curious persistence throughout the story, 
from Plmy, about 2000 years ago to the present 
time, of certain tendencies, for example to associate 
goitre with certain drinking waters, is of great 
interest Geographical, and age and sex, dis¬ 
tribution, are discussed in relation both to older 
theories and to more modem knowledge The 
inspired attempt of Chatin, early in last century, 
to correlate the incidence of goitre with low iodine 
supply, without any idea that iodine is an essential 
constituent of the gland secretion, has been amply 
justified by reoent work 
The chemical study of the thyroid Becretion and 
the exact study of its metaboho action date from 
much more recent times and follow the discovery 
of iodine in the thyroid The preliminary studies 
showed that "the organio iodine compound is 
attached to a characteristic globulin which, to¬ 
gether with a small proportion of an iodine-free 
nucleo-albumin, constitutes the oolloid with which 
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the follicles of the normal thyroid are filled”. 
From there, the account is of work done by Prof. 
Harington and his collaborators They have shown 
that the iodine in the thyroid is divided between 
dnodotyroslne and the characteristic thyroid 
amino-acid, thyroxine, the former being regarded 
as precursor of the latter. Thyroxine exerts all 
the effect* on metabolism of thyroglobulin but, on 
the basis of equivalent iodine oontent, in less 
degree. It is further shown that a peptido con¬ 
taining thyroxine as one of the constituent amino- 
acids, isolated from thyroglobulin by enzymic 
digestion, is more active than thyroxine alone 
Prof Harington believes, therefore, that such a 
compound, possibly one more complex and more 
active than that isolated, represents the true active 
principle. 

On the physiology side the book is perhaps 
somewhat less satisfying than on the chemical 
While it will possibly bo agreed that “the immediate 
cause of goitre is faduro of the thyroid gland to 
obtain an adequate supply of iodine”, it is doubtful 
whether it will also bo accepted as settled that 
“environmental deficiency is the sole cause of most 
endemic goitre” It seems possible, assessing all 
the available evidence, that the deficiency, in 
many cases, may be not primary but conditioned 
by a multiplicity of factors It would bo of great, 
and not purely academic, interest to find a satis¬ 
factory explanation for the persistent popular 
association of goitre with water or with lime 
Such beliefs may be as well founded as the ancient 
use of burnt sponge as a remedy But the water 
belief cannot yet be shown to bear any relationship 
to the iodine deficiency theory. 

There are other questions, too, that might be 
asked If the dysthyroidiam theory of Graves’ 
disease, as enunciated by Plummer, be rejected 
on the basis that “no derivative of thyroxine con¬ 
taining less than the full complement of iodine 
either approximates to thyroxine in activity or 
exhibits any toxic properties whatever”, may it 
not immediately be reformulated on the basis of 
Prof. Hanngton’s own statement that “variations 
may occur in the ammo-acids with which thyroxine 
is combined to form the active secretion, so that the 
physiological properties of the secretion produced 
by different glands and under different conditions 
may not be quantitatively oonstant” t 

Prof. Harington oontends that there is reason to 
seek the origin of the "thyroid diarrhoea” qf 
Graves’ disease outside the gland itself. Anterior 
pituitary, with its recently discovered thyrotropic 


hormone, offers itself as an obvious scapegoat at 
the moment. But then there is the question of 
whether abnormality of the pituitary is, in fact, 
associated with Graves’ disease The nddle is still 
to read Those who arc interested will find in this 
book the fundamental chemical and physiological 
facts with which any theory of Graves’ disease 
must conform I Leitoh. 

Human Reproduction 

The Science of Human Reproduction Biological 
Aspects of Sex By Prof H M Parshlcy Pp 
310 (London George Allen and Unwin, Ltd , 
1033) 12s 6 d not 

HE author of this book is an American pro¬ 
fessor of zoology, and from his pref&oe we 
learn that a large proportion of the population 
(of the United States ’>) refuse to accept religious 
guidance m Boxual matters, and that he aspires to 
substitute for this guidance the supreme authority 
of science He has succeeded in giving a readable 
account couched in comparatively simple language 
of the structure of the reproductive organs in man, 
which should be quite intelligible to the average 
educated person 

A very interesting point is the author’s explana¬ 
tion of how at tho same time the ova are wafted 
down the Fallopian tube and the sperm propelled 
up it Parker’s investigations (published in the 
Phil Trans Roy Soc ) Beem to show that sperm¬ 
atozoa are quite incapable of such a feat as 
swimming upwards in the face of a down-flowing 
current. Apparently they adhoro to the walls of 
tho tube, swimming slowly in all directions, and 
are earned upwards in folds of the wall by an 
upwardly directed ponstalsis The ova, on the 
contrary, ho free in the lumen and are earned 
downwards by the current produced by the cilia 
lining the walls 

Like many Amencans, tho author is a whole¬ 
hearted supporter of the Morgan theory of the 
determination of sox by the ‘random’ passage of 
sex-chromosomes into one ooll or another. This 
theory, so facile and at first sight so plausible 
(especially when represented by simplified diagrams 
in which all awkward detaib are left out), threatens 
to become a dogma m the United States. Yet a 
wide survey ot the animal kingdom shows it to be 
radically false Sex, one of the most fundamental 
phenomena of life, must be essentially the same 
thing wherever it occurs. As a matter of fact, 
the eggs and spermatozoa of sponges, the lowest 
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Metazoa, are not very different in their histology 
from those of man, the highest. There are, how¬ 
ever, very many cases where sex is ‘determined’ 
entirely independently of any possible intervention 
by sex-chromosomes In the bee, for example, the 
male possesses all the kinds of chromosome which 
are present in the female but they are haploid 
in the male and diploid in the female In Rana 
escuienta, the edible frog of northern Enropo, a 
large proportion of the tadpoles metamorphose 
into young females, but of these nearly half change 
into males during the period of their adolescence, 
which lasts lour years They develop seminal 
tubes from the peritoneal covering of the ovary, 
whioh grow into the ovary and completely destroy 
it, replacing it by a testes Then there is the 
classical case of Prof Crew’s aged hen the ovary of 
which was attacked by tuberculosis, and as a result 
the animal became a cock and produced viable 
spermatozoa It seems clear that there are funda¬ 
mentally opposed male and female constitutions, 
but that the constitution of every individual is 
a mixture of the two, and that the structural 
manifestations of sex depend on the proportion of 
these constitutions and on which gains the upper 
hand in development 

When the author approaches the vital subject 
of sexual behaviour, he makes some very sensible 
remarks on birth-control and the necessity of 
regulating the population But in dealing with 
eugenics he is less happy He arrives at the con¬ 
clusion that the object to bo aimed at is not the 
breeding of intellectual men (there might be too 
many of them and they might become discontented 
with the positions available for them) but of good 
men, and that goodness ib a heritable quality ' 
He pomts out that human sexual behaviour both 
normal and abnormal presents many analogies 
with the sexual actions of the higher pnmatee and 
the same fundamental ‘urges’ are common to both 
Here he relies on the work of Dr. 0 Zuckerman 
on the sexual life of baboons Zuckerman was 
until recently prosector of the Zoological Society 
of London and his work is based on observations 
on the “Monkey Hill’’ in the Zoological Gardens 
and on knowledge gleaned during a six months' 
tour in Africa Some who, like the reviewer, 
have had long periods of service on the Council 
of the Society will not agree with tho author and 
Dr Zuckerman that the ecology of Monkey Hill 
presents a fair copy of the natural conditions 
under which them apes live 

When we further consider the amendments 


which the author suggests to the old oode of 
morals prescribed by the “taboos of religion”, 
such as the recognition of sexual promiscuity before 
marriage, and the permission (to the male) of a 
certain amount of promiscuity after it, we are 
enabled in some measure to understand the nse 
and progress of ‘Fundamentalism’ m the United 
States E W MacBbidb 

Agricultural Organisation 
The Planning of Agriculture By Viscount Astor 
and Keith A H Murray Pp xvn 1 186 
(London Oxford University Press, 1933) 
6s net 

B RITISH agriculture is unquestionably in a 
very serious position, and few will disagree 
with the assertion of the farmere that they are 
not mainly to blame The essential features of 
farm mg that mark it ofF from other industries are 
that its programme of production must be definitely 
settled many months ahead, that the programme, 
once begun, cannot be modified, and that the 
amount of production is subject to large and 
uncontrollable fluctuations from one season to the 
next III the past few years, these inherent diffi¬ 
culties have been intensified by the rapid fall of 
prices due to world economic conditions and by 
the numerous corollaries of that fall It is no 
longer possible for the landlord to act as a buffer 
between his tenant farmers and their difficulties, 
and the State has, of necessity, taken over a 
portion of this task 

State-aid inevitably implies some measure of 
control by the State The development of the 
quota system is, presumably, regarded by the 
authorities as the best way of providing assistance 
without unduly restricting the initiative and 
freedom of action of the fanners Visoount Astor 
and Dr Murray cnticise this policy on both agn- 
cultural and economic grounds They believe that 
the luture of Bntish farming lies in live-stock, 
fruit, and vegetables, and feel that the present 
policy will slow up the change-over to these 
branches of farming, and is therefore to be avoided 
They consider that any protection needed by this 
industry is better given by tariffs, since they are 
capable of rapid adjustments when necessary ; 
further, tariffs bring in revenue that can, if cir¬ 
cumstances necessitate, be distributed to the home 
farmer as a subsidy or bounty. Finally, quotas, 
in their opinion, tend to ‘canalise’ trade to an 
excessive degree, since some form of bottle-neck 
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organisation is necessary if they are to be worked 
successfully 

Economists arc in too many camps nowadays 
for these views to find universal acceptance The 
system under which the production of the nations 
of the world was complementary has, in the 
opinion of some thinkers, been ended by the dis¬ 
coveries of science and the development of 
nationalism If the nations are becoming less 
interdependent economically, the old methods of 
trading and of financing trade can no longer apply 
unaltered The evolution of new methods will 
take some tune and there are bound to be initial 
mistakes Whatever the policy finally adopted, it 
must take into account one feature of the present 
depression that distinguishes it from all previous 
ones its association with abundance—potential, 
if not actual Those who hold these views consider 
that the basic problem is how to use abundance 
to improve the lot of mankind instead of to 
menace them with recurring unemployment 

_ B A K 

Geography of Asia 

The Continent of Asia By Prof Lionel W Lydc 
Pp xxu 4 777 (London Macmillan and Co , 
Ltd, 1933) 16s not 

A SIA covers one third of the land-surface of 
k the globe, and half the world’s population 
is packed into the Indo-Pacifie hinterland, the 
territories between the Indus and the Amur An 
author attempting to sketch its bewildering 
varieties of relief, climate and natural resources, 
and, at the same time, to summarise coherently 
the effects of geographical control on its products 
and the activities of its peoples, must be equipped 
with an immense detailed knowledge and possess 
literary ability of an exceptional kind 
Prof Lyde’s earlier work—“The Continent of 
Europe”—displayed these essential qualifications 
and they are conspicuous again in the completion 
of this greater task The book is divided into 
“General" and “Regional” sections The former, 
occupying a quarter of the volume, oontains the 
mature reflections of a lifetime on the relations 
of Asia with the rest of the world, on its orography, 
its eastern and western lobes and central portion 
Essays on climate as a whole and in its special 
aspects are followed by accounts of twelve climatic 
provinces, the classification being based on genetic 
oontrol rather than precise statistics These lead 
naturally to surveys of the vegetation and faunas, 
of man and his Asiatic differentiations. A final 


chapter is entitled “Some Controls”, and "oontrol” 
is defined as “the tendency of certain geographical 
conditions to favour or disfavour certain human 
responses”, while “response" itself may lead to 
action as well as reaction Amongst other subjects 
introduced here arc the types of social polity 
which the continent presents on so grand a scale, 
and its curious deficiency, with few exceptions, in 
large deposits of those minerals on which European 
and North American civilisation largely rests 
Into such a framework the regional chapters, 
dealing systematically, but in propor proportion, 
with each country, arc skilfully fitted They 
have liccn revised periodically for twelve years 
before publication and they bear a corresponding 
finish which reflects the author’s mind and its 
purposes Standardisation of treatment is avoided, 
the construction of each chapter being determined 
by the decisive human aspect of the unit conoemed 
Thus though the ways of approaching each country 
may differ, they converge towards the same 
object, the correlation of the social, economic and 
political life of a people with the physical back¬ 
ground of their environment and the vagaries of 
the climate m which they exist Russian Asia, 
the Lands of the Five Seas, the Anatolian Plateau, 
Mesopotamia, Syria and Palestine, Arabia, the 
Iranian Plateau, India, Ceylon, the Indo-Pacific 
Fan, China and its dependencies, Japan and 
Manchuria arc so studied in turn, and it is un¬ 
fortunate that a definition of a continent elastio 
enough to include Ceylon and Japan was not 
Btretched across the South China Sea to embraoe 
those other islands, often grouped together as 
the East Indies, as well This section is char¬ 
acterised throughout by a critical insight finding 
expression in incisive conclusions, which, par¬ 
ticularly in matters of political geography, do not 
always coincide with other contemporary views 
Short, selected references to literature are given, 
but those recommended in the case of India and 
mentioned on p 435 do not appear The book 
is illustrated with 143 maps and diagrams, and 
these together with the index, letterpress and 
binding leave nothing to be desired. 

It would be very remarkable if an occasional 
slip in minor detail was not to be found m such 
an encyclopaedic collection of facts, but they are 
rare and of little account, though the Shan 
plateau, crossed as it is by two railways and 
traversed in all directions by good motor roads 
and busy mule tracks, should not be described as 
“very imperfectly known” (p. 500) 
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The unique character of this important book 
should assure its systematic use in the geography 
aohools and universities of both Western and 
Eastern lands. To a reader desiring enlighten¬ 
ment on the grave movements which disturb the 
whole of Asia to-day, from Kashgar to Colombo 
in one direction and from Mecca to Mukden in 
the other, it can be thoroughly recommended 
Finally, a place must be made for it at once m 
the front row of authoritative works of reference 
on Asiatio questions generally 

J. Coggin Brown 

The Coal Problem 

(1) Coal t» the New Era. By Ivor Thomas Pp 
224. (London and New York . G P Putnam’s 
Sons, 1934 ) 6 s. net 

(2) Smoke and the Atmosphere • Studies from a 
Factory Town By Dr J R Ashworth Pp 
xii +131 (Manchester Manchester University 
Press, 1933 ) 7 s 6 d. net 

AN digs up certain black stones from the 
bosom of the earth and says to them, “Go 
forth and make heat, power, light, gas and 
electricity” 

Modem civilisation has been largely built up on 
coal: the fall in the demand for coal is perhaps 
the most serious industrial problem with which 
Great Britain is faood. The reasons for the decline 
are numerous ; they include industrial depression, 
more economic use of coal m industry, smaller 
domestic purchasing power, competition with 
foreign coal in export markets and with imported 
oil in the home markets. The coal question is a 
tragic example of mishandling ; mistakes political, 
social, economic and technical, have been made of 
every kind. Even yet there is chaos where there 
should be order, in spite of repeated attempts by 
the State and by private bodies to help the industry 
to better days Raw cool regards gas and elec¬ 
tricity as its enemies, and these two great industries 
are at each other’s throats, instead of all three 
working for the common interests Each section 
is to-day undertaking costly propaganda on its 
own whereas they should be working together in 
the closest harmony. We are repeatedly told that 
a new era for ooal and its products has arrived 
and that the raw ooal sent to the pit-mouth is to 
be transformed into a variety of more useful and 
more valuable products, but though the disease 
has been diagnosed the doctors quarrel as to the 
remedy. 


(1) Mr. Thomas, writing from the point of 
view of the intelligent man interested in scientific 
progress, has sought to set out the coal problem 
and its solutions. “Science to the Rescue” is his 
chapter heading, explained by such subsidiary 
titles as “From Pit to Petrol Tank” and “Gas as 
a Motor Fuel” He is right in his assumption that 
only science can save the ooal industry, though 
with ooal it requires far more than the usual 
eloquence and sincerity of the missionary to mako 
oonverts to applying science There is, alas, too 
much human nature among the ingredients which 
go to make up the problem Mr Thomas has the 
courage to set out the political and financial 
aspects of the question, as well as to advooate the 
reconstruction of ooal as a rationalised industry 
under a National Power Board His treatment of 
this question deserves thoughtful consideration, 
for it represents a growing opinion widely held 
among the younger generation 

Individual capitalistic organisations of moderate 
size are on their trial, for they have generally 
failed to overcome poet-War difficulties the idea 
of control of production by the State is growing 
in favour as countries grow more nationalistic, 
jUBt as the great advantage of operating an 
industry as a unit of national size, with unified 
buying and oentral soiling, is being recognised by 
many of the nationals 

This is obviously a controversial subject but it 
is one well worth examining , the drift is un¬ 
doubtedly in the direction indicated 

The coal mining industry has many vexed 
questions to settle—ineluding wages and royalties 
Its quota system finds few friends among the 
users, whose grumblings so far have been largely 
stilled for patriotic considerations, but the oom- 
plarnts of the excessive price oharged to the gas 
industry should be noted This is making gas 
dearer than it otherwise need be and retarding 
the development of gas and the consequent 
elimination of smoke and dirt and fog from our 
cities. Far too many oolliery managers consider 
that it is their sole duty to bring ooal to the surface 
without any consideration of its quality or ultimate 
use Perhaps, however, we should remember, as 
Mr W. G. Gordon has reminded us reoently, that 
a few years ago it was ooal that the world wanted 
and that the utilisation of ooal which we are all 
concerned with to-day is a comparatively new idea. 

In oonsequenoe of its disorganisation, the returns 
of the ooal industry are very inequitably distri¬ 
buted According to Mr. Thomas, whereas the 
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miner gets 9« per ton for his arduous work, the 
ultimate seller of household ooal, after deducting 
selling and delivery expenses, received 13s 9-94d 
m 1932 

The more technical portion of the book is marred 
by a good many inaccuracies and over-statements, 
but these are minor blemishes in a work which 
should be widely read. For the future, Mr Thomas 
pins his faith on the use of ooal to produce oil by 
hydrogenation, on the extension of low temperature 
carbonisation replacing raw ooal, on the develop¬ 
ment of electricity, and on the use of gas as a 
motor fuel The amount used m industry, as loco¬ 
motive fuel and on ships, is expected to dimmish 

(2) Dr Ashworth deals with another, though 
in our opinion anything but minor, aspect of tho 
coal problem, tho formation of smoko and soot m 
a manufacturing town—Rochdale—which is par¬ 
ticularly unfortunate in this respect Ho has 
devised apparatus to measure various features of 
the evil, m particular the deposited impurities, the 
horizontal pollution and the suspended matter 
Tho hourly and other records taken over a period 
havo enabled a number of interesting deductions 
to be drawn 

Perhaps tho most interesting of these has 
relation to the influence of smoke and hot gases 
from factory chimneys on rainfall, which is ap¬ 
parently less on Sundays, when the factories are 
not working, than on the other days of the week 
A very considerable amount of statistical evidence 
is cited m support of this conclusion Equally 
Monday has continuously high rainfall values 
from flam until 3pm, when the smoke emission 
due to starting up the factories is at its greatest 
In clean areas there is no such unequal distribution 
of the rainfall on particular days of the week 

The mfluenoe of atmospheric pollution on light 
has also been studied, the iodine, methylene blue 
and photographic methods being carefully studied 
and compared Sunday being the cleanest day is 
also that of highest light intensity in Rochdale, 
whereas in Ventnor and even m London there is 
little or no difference between the various days of 
the week in light intensity. Rochdale has only an 
average light intensity per day of 0 5 compared 
with 1*6 for London and 6 3 for Ventnor The 
average deposit per month per square kilometre 
at Rochdale is 17-2 metric tons, which oompares 
with a figure of 0-4 tons in a residential town like 
Cheltenham. It is estimated that more than 6Q 
per cent of the total deposit in Rochdale is from 
factory chimneys. 


It is most valuable to have careful records of 
this kind, and it is to bo hoped that they will be 
collected m many oentres Seeing that most of 
the smoke is preventable, and considering the 
harm its presence does to health and property, it 
is a striking indictment of our habit of accepting 
a state of affairs which no civilised body of men 
should tolerate 

Somehow everything connected with ooal has 
its dingy side in restless, grimy, utilitarian, man¬ 
made England_E F. A. 

Atomic Collisions 

The Theory of Atomic Collisions By N. F Mott 
and Dr H S W Massey (Tho International 
Senes of Monographs on Physios ) Pp xv+283. 
(Oxford Clarendon Press, London Oxford 
University Press, 1933) 17s Qd net 

HIS book gives a very complete account of 
tho quantum thoory of collisions In an 
introductory chapter, some theorems of wave 
mechanics are stated The following four chapters 
are devoted to such collisions in which tho internal 
state of the colliding particles is not changed, even 
dunng the collision, that is, so to speak, collisions 
of rigid particles First of all, the general formula 
for the scattering by a central field of force is 
derived The case of a Coulomb field is discussed 
m greater detail Then a chapter on electron spm 
is included, in which great care has been taken to 
explain the peculiar spin-wave-functions Finally, 
tho collision of two identical free particles and 
the important r61e of exchange therein is treated 
Tho main part of the book deals with the col¬ 
lisions of electrons with atoms. The first ohapter 
supplies the noccssary mathematical tool, namely, 
the calculation of a solution of a given differential 
equation which represents an outgoing spherical 
wavo As a special case, Born’s approximation 
is derived The connexion of the exact formula 
for tho scattering by a central field of force with 
the Bom formula as well as with the classical 
theory is discussed Then a very valuable sum¬ 
mary of the methods available for treating col¬ 
lisions with atoms is given, special attention being 
paid to the more complicated processes such as 
electron exchange, etc Afterwards, the various 
kinds of collisions are treated m detail For elastic 
collisions of fast electrons, Bom’s approximation 
oan be applied, whereas for medium velocities the 
distortion of the electron wave by the field of the 
atom has to be taken into account In both cases 
the theory oomparee favourably with experiment. 
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For slow electrons, however, the theory appears 
to be still far from complete, mainly because there 
is no approximation for the exchange effect which 
is sufficiently accurate and at the same time 
sufficiently easy to handle Even the conditions 
under which exchange becomes important are not 
yet exactly known 

The theory of inelastic collisions of fast electrons 
with atoms appears to be almost complete The 
probability for excitation and ionisation of the 
atom, the stopping power, the angular distribution 
of scattered and ejected electrons, can be calculated 
from Born's method in accordance with experi¬ 
ment More of a qualitative nature are the theo¬ 
retical predictions about the inelastic scattering of 
slow electrons by heavy atoms. The scattering of 
electrons by molecules can be calculated with fair 
accuracy by adding the scattering amplitudes from 
the constituent atoms The discussion of the 
various types of excitation, ionisation and dis¬ 
sociation occurring if a molecule is bombarded by 
electrons is very clear 

Much has still to be done upon the collisions of 
two heavy particles such as atoms and molecules 
The book states many important questions, 
especially m the field of chemical kinetics, and 
gives the methods for treating them and the results 
obtained up to the present 

The last two chapters deal with Dirac’s method 
of variation of parameters, with the relativistic 
scattering formula and the calculation of the field 
of a nucleus from the anomalous scattering of 
a-particles 

There is, we think, no collision problem of any im¬ 
portance which is not mentioned m the book,and for 
most of them at least a qualitative theory is given 
But it is of even moro value that the book not 
only compiles the results and theoretical methods, 
but also points out clearly the conditions under 
which each method is applicable The standard of 
the book is rather high, and there arc some sections 
that will appear not easy to read This is, however, 
only natural, because some of the collision prob¬ 
lems, especially those involving slow particles, 
require rather complicated mathematics The 
development of the mathematical methods apart 
from the physioal application will be found helpful 
It is of special value that many results of the 
authors hitherto unpublished are included in the 
bcok, elucidating points that have not been clear 
even to the expert 

The book will, without doubt, be indispensable 
for everybody doing research on collisions either 


theoretical or experimental The experimentalist 
will draw much information from the great 
number of tables and figures representing the 
theoretical results Moreover, it will bo of great 
interest to a 1 ! those who, having a sound general 
knowledge of wave mechanics, wish to know more 
about this specially attractive application of it 
_HA Bethk 

Electrical Measurements 

(1) High-Frequency Measurements By August 
Hund (International Senes m Physics ) Pp 
xi+401. (New York McGraw-Hill Book Co, 
Inc , London McGraw-Hill Publishing Co, 
Ltd , 1933 ) 30s net 

(2) Advanced Electrical Measurements By Dr 
William R Smythe anil Dr Walter C Michels 
Pp x+240 (London Chapman and Hall, 
Ltd , 1933 ) 15s net 

(1) npHE casual reader may be surprised by the 
A- easy confidence with which the pub¬ 
lishers imprint “First Edition” on the title page 
of this book But they are certainly justified , 
there can be no reasonable doubt that the work 
will run through many editions, for it is excellently 
done, and is very easily the best that has yet 
appeared on this complex subject It would be 
difficult to find any type of problem in high- 
frequency measurement which escapes mention 
This catholicity, indeed, brings with it one dis¬ 
advantage which might well be corrected in a 
later edition the range of methods covered is so 
wide that critical comparison, on which tho reader 
might base a choice of method, is insufficiently pro¬ 
vided It would bo genuinely helpful if the author 
would follow “Baedeker” and the "A A Hand¬ 
book” in attaching stars to recommended methods 
In the eighteen chapters of the book, the author 
deals, with a great deal of wisdom and helpful 
inter-relating comment, with the special technique 
of measurements at high frequency, giving special 
attention to the wide range of physical phenomena 
which must be kept in mind if the ultimate 
indication is to be truly interpreted in terms of 
the quantity to be measured The first chapter 
deals with fundamental relations and circuit 
properties, and the second with high-frequency 
sources and other useful laboratory apparatus. 
In tho third the author quite illogically, but quite 
nghtly, includes the measurement of minute direct 
currents in his discussion of measuring systems 
for high-frequency currents , later chapters deal 
with the measurement of voltage, frequency, 
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capacitance, self-mductanoe, mutual inductance 
and ooupling, effective resistance, high-frequency 
power and losses, decrement, power-factor, phase 
difference and sharpness of resonance, and ferro¬ 
magnetic properties A very satisfactory chapter 
on tube measurements deals with a wide range of 
thermionic tubes and associated circuits, and this 
is followed naturally by a chapter on modulation 
measurements 

Amongst the most valuable and novel sections 
of the work are the treatment of determinations 
on aerials and lines, and on wave propagation 
On both these aspects of high-frequency measure¬ 
ment it has been extremely difficult for the student 
to find safe guides without a wide search of the 
literature Should he require more information 
than can be compressed into these chapters, he 
anil find the author’s selection of references at j 
once generous and judicious The two remaining j 
chapters deal with pieso-elcctnc apparatus and j 
with miscellaneous measurements and data 

The first edition of a work, by one man, on this 
heroic scale, cannot be free from minor blemishes 
The language frequently has a flavour of incom¬ 
plete translation from the German the ‘thermo- 
eroHs’, the ‘stoic metal’, the 'step-over resonator’, 
the ‘space condenser' and the ‘spacious pole’ arc 
unfamiliar and a little disturbing There are 
occasional lapses from the generally high level of 
clarity, precision and care , the statement that 
“this alloy has a high temperature coefficient" 
comes to an untimely end before we have learned 
what property it is that vaneH so rapidly with 
temperature Similarly “a sensitive galvanometer 
(10“ 10 )” is mysterious But these flaws, such mis¬ 
prints as those in the formula) of pp 22, 43, and 
211, and th“ inadequate explanation of “bisym- 
bolic multiplication’’ by mere reference to a paper 
of 1920 are amply offset by corresponding high 
peaks in the book As typical peaks we may cite 
the matter of pp 98, 103, 124, 131 and 230, and 
we may rejoice that on p 18fi the author has j 
given the circuit values that are required to | 
preserve tho circuit diagram of a beat-frequency 
generator from being a snare and a delusion The 
next edition will doubtless recognise the cathode 
ray oscillograph as a photographic recorder and 
not as a merely visual devioe Meanwhile the first 
edition is a great work 

(2) Drs Smythe and Michels have produced a 
useful handbook for the instructional laboratory, 
but the title which they have chosen is somewhat 
too wide for the scope of the work itself. The 


conventional methods for the measurement of 
resistance, current, potential difference, quantity 
of electricity, and magnetic properties are ade¬ 
quately discussed, without any revolutionary 
improvement in exposition over previously avail¬ 
able works 

Measurements on vacuum tubes (that is, diodes 
to tetrodes) and on high-frequency circuits are 
treated m a summary and rudimentary way, while 
the chapters on alternating current work are 
likely to leave the student a good deal to unlearn 
on the relativo merits of different devices The 
remaining chapters, on electricity in gases, elec- 
tneal thermometry, radiation measurements and 
electrochemical measurements are more useful 
than the others, because they are less readily 
found elsewhere 

Review of Physical Chemistry 

(1) Introduction to Physical Chemistry By Prof 
Alexander Findlay Pp vu f 492 (London, 
New York and Toronto Longmans, Green and 
Go , Ltd , 1933 ) 7 s M 

(2) Recent Advances in Physical Chemistry By 
Dr Samuel Glasstone Second edition Pp 
vm |-498 (London J and A Churchill, 1933 ) 
15s 

(1) pROF FINDLAY’S book includes all that 
1 a student beginning the systematic study 
of physical chemistry requires, and is of such a 
standard that it can serve as an introduction to 
the more advanced parts of the subject, the 
references to the literature which are given also 
being very useful m the latter respect The 
historical method is generally followed, yet m 
all parts the treatment is thoroughly modem, the 
recent developments of the subject being ade¬ 
quately dealt with The mathematics required 
goes no further than the eloments of the calculus, 
without which no progress can be made in the 
study of physical chemistry. 

The book commences with a chapter < 
constitution of matter, including atomic numbere, 
isotopes, radioactivity and the eleetromo thoory of 
valency The following ehapters doal with the 
properties of gases, liquids and crystalline solids, 
including crystal structure The explanation of 
the Joule-Thomson effect on p 66 requires modifi¬ 
cation, since a gas may obey Boyle’s law and yet 
exhibit a Joule-Thomson effect The study of 
dilute solutions follows, all the fundamental 
equations being deduced , and here, as in the rest 
of the book, an excellent feature is the adequate 
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discussion of experimental methods and apparatus. 
This section includes electrolysis. Thermo¬ 
chemistry, homogeneous equilibrium, reaction 
velocity, catalysis and thermodynamics, including 
an elementary account of Nemst’s theorem, follow 
The book then deals with strong electrolytes, 
activity, hydrogen ion exponent, hydrolysis, in¬ 
dicators, titrations and buffer solutions, and this 
part of the book is deserving of special commenda¬ 
tion for the clearness of the treatment and the 
adequacy of the information oonveyed in a 
reasonable space. In the thermochemical sections 
it would perhaps have been better if the author 
had used the modem abbreviations ‘g cal ’ and 
‘k.cal ’ instead of ‘cal.* and ‘Cal which sometimes 
lead to error. 

The chapter on electromotive force is carefully 
written and comprehensive, although an example 
of the introduction of the equation for liquid 
junction potential in the case of an actual cell 
would have been useful, since this matter is one 
which often proves difficult to students, par¬ 
ticularly in the signs The rest of the book con¬ 
tains chapters on photochemistry, heterogeneous 
equilibrium, the phase rule (which is illustrated by 
a very well-chosen set of examples), adsorption and 
the colloidal state A good collection of numerical 
and other exercises is given at the end of the book 

Prof Findlay’s book is an excellent introduction 
to its subject. Without suffering from the defect 
of many elementary works, that of being too 
sketchy and avoiding difficult matters, it is yet 
well within the comprehension of the student 
Anyone who masters the course provided will be 
well on the way to a sound knowledge of modem 
physical chemistry, and since this subject now has 
such important bearings on other sciences, the 
book should make an appeal to a wide field of 
users It is excellently produced and the price is 
very moderate 

(2) Dr Qlasstone’s book, which has reached a 
second edition after two years, appeals to the 
more advanoed student, who has already mastered 
the contents of suoh a book as the preoodmg 
After the fundamentals have been dealt with, the 
teacher or student is faced with a large field of 
more recent and more advanced work which it is 
impossible to cover in the part of the year generally 
devoted to advanced physical chemistry in univer¬ 
sity courses. Some selection is necessary and Dr 
Glasstone has made a popular choioe of subjects 
The first chapter deals with the structure of the 
Atom and the modem theory of valency. In the 


new edition a section on wave mechanics appears, 
and although the treatment is extremely sketchy 
and on the lines of the “Annual Reports” of the 
Chemical Society, it may serve to give an idea 
of the possible meanings of expressions now used 
rather vaguely by some chemical authors Recent 
work on nuclear disintegration, the neutron and 
the positive electron is mentioned The chapter 
on the parachor illustrates the applications in the 
determination of struoture Tho chapter on dipole 
moments has been extended to rncludo an elem¬ 
entary treatment of rotation , that on molecular 
spectra now contains a discussion of potential 
energy curves, and as in the first edition also 
deals with the Raman effect Homogeneous gas 
reactions are dealt with in more detail, including 
a discussion of activation energy and reactions in 
solution The chapter on photochemistry has been 
improved by a fuller discussion of reaotion me¬ 
chanism Surface potentials are now dealt with 
in the chapter on the properties of surfaces The 
chapter on heterogeneous catalysis covers the 
field very well m a limited space. Strong electro¬ 
lytes are dealt with too summarily to be quite 
satisfactory, and the chapter devoted to them 
could with advantage have been twice the present 
length, flomo rather speculative material from 
other sections being sacrificed The last chapter, 
on acid-base catalysis, gives an adequate review 
of the subject 

Within the limits of about 600 pages, the author 
has managed to give a survey of a few seleoted 
parts of modem physical chemistry, which is 
perhaps as satisfactory as is possible No one will 
consider that every section is adequate and most 
teachers will wish that other subjects in whioh 
they are interested could have been included 
This would, however, have defeated the object of 
tho author in giving a concise yet adoquate survey 
of a few topics, and would have caused the book 
to grow to at least double its present size The 
references to the literature will enable the teacher 
to equip himself for lectures and the keen student 
to extend the knowledge of subjects in whioh he 
has been interested by the author 

Dr. Glasstone’s book fills a well-defined place in 
the literature and there is little doubt that it will 
remain popular for some time, especially if the 
author takes suoh pains to keep the material up 
to date as he has in the present revised edition 
The book is well printed on a rather heavy paper 
and is somewhat expensive for its size 

J. R Pasting ton. 
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Short 

Anthropology 

Valenge Women the Social and Economic Life of 
the Valenge Women of Portuguese East Africa 
An Ethnographio Study by E Dora Earthy 
(Published for the International Institute of 
African Languages and Cultures ) Pp xi+251 | 
24 plates (London Oxford University Press, 
1933 ) 25s net 

Although the entry of women into the anthro¬ 
pological field has begun to fill what was for long 
a serious gap in ethnographical investigation, 
much has still to be done The value of observation 
from the woman’s special point of view is well 
illustrated by Miss Earthy’s study of Valenga 
women The Valenga were described to a certain 
extent by M Junod in his book on the Bathonga , 
but Miss Earthy has earned his observations 
further ; and writing with the place and function 
of women in the oommumty more particularly as 
the subject of investigation, she has given a fresh 
oncntation to subjects usually regarded too ex¬ 
clusively from the pouit of view of the male mem¬ 
bers of the tnbe This is especially to be noted 
in the account of such a topic as marriage, and 
appears very clearly in her account of the details 
of the observances which precede, accompany and 
follow the nte It also has an important influence 
on the account of family relations 

The most valuable contribution to our know¬ 
ledge, however, will be found in the account of 
female initiation, whore the author has been able 
to add to her generalised account of tho nte, the 
recollections, reported in detail, of individual 
initiates who had undergone the ceremony at 
varying periods in the past It has thus been 
possible to note changes which have taken place 
in tho nte, and to draw inferences as to its original 
character from observances which have vanished 
in recent years 

La race, les races. mice au point d'ethnologic 
somatique Par Prof George Montandon 
(Bibliothfeque sciontifique ) Pp 299 + 24 plates 
(Pans ■ Payot et Gie, 1933 ) 25 francs 
Prof G. Montandon, now professor of ethnology 
at the ficole d’Anthropologie, Pans, has given us 
in this book an introduction to tho study of the 
races of man which is intended for both the 
beginner and the layman He opens with the study 
of ‘race’, defining it, and then dealing with the 
various methods of study and the characters by 
which race is differentiated in man Particular 
attention is paid to the latest developments of 
the study of heredity as applied to human races, 
and the evidence which may be afforded by tho 
blood groups is demonstrated. He then deals with 
racial origins and distribution, electing tho holo- v 
genetic m preference to the monogenetio point of 
view. Next he passes on to the description of the 


leviews 

significant physical characters in each of the 
principal races of mankind, classifying them under 
the mam hoadings of pygmies, negroids, Ved- 
Australmds, Mongoloids and Europoids M. 
Montandon’s concept of racial filiation loads to 
an original plotting of racial migrations, which 
would bring tho earliest immigrants into Amenoa 
by way of tho south instead of the more generally 
accepted north Hero he accords with tho theories 
of M Rivet and others M Montandon expounds 
difficult material with great clarity 

Biology 

La pdldontdogie et les grands problimes de la 
btologie gfridrale 1 L’Evolution, adaptations 

et mutations , berceaux et migrations Par Prof 
Charles Fraipont et Dr Suzanne Lcclerq 
(Actuttht6s scientifiqucs et mdustnclles, 47) 
Pp 38 9 francs 2 Adaptations et mutations , 

position du probUvie Par Prof C b'raipont 
(Actualitds scientifiqucs et industrielles, 48) 
Pp 20 0 francs (Paris Hermann et Cie, 

1932 ) 

These two pamphlets discuss certain evolutionary 
problems from the palaeontological point of view 
Part 1 considers the question of ‘cradles’ or points 
of origin of species, and their subsequent migra¬ 
tions Maps are given showing the geological os 
compared with the present distribution of various 
plant and ammal groups The plants considered 
include certain Marattiales, the tropical genus 
Engelhardiia of the Juglandacem, Juglans, the 
Guikgoalcs, Araucanans, Taxodium, Sequoia and 
Eucalyptus Tho ammals include tho Athyrid® 
(Brachiopods), tho Rhynchooephalians, tho masto¬ 
dons, elephants and horses It is, of course, well 
known that these groups show marked contraction 
in the areas occupied by thorn during successive 
geological periods This the authors call “centri¬ 
petal concentration’’, and they draw the mueh 
more debatable conclusion that each species or 
group began with a maximum distribution—often 
world-wide—which has smee undergone pro¬ 
gressive reduction 

Tho theory of centres of origin is thus demed, 
tho alternative being that a species is derived 
simultaneously over tho whole of its area from a 
previous species—a view which many will find 
unacceptable 

Part 2 is a short review of theories of trans- 
formism, m which the Lamarckian principle is up¬ 
hold, but without any new evidence m its favour. 
The conclusion is expressed that adaptation is the 
basis of the formation not only of species but also 
of genera, orders and all important systematic 
groupings. Many modem biologists would con¬ 
sider this extreme view to be gainsaid by a mass 
of evidence, particularly from systematic botany 
R. R G. 
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Life and Living a Story for Children By Dr 

E P Phillips Pp xiv+ 152 (Ashford L 

Reeve and Co , Ltd , 1933 ) 5» net 
Db Phillips has aimod at presenting the facts 
underlying problems of life which are usually 
taboo m the curriculum of the adolescent boy 
or girl The delicate, yet straightforward, manner 
in which he tells the story of sex, evolution and 
heredity is striking In fact, we may say that it 
is the best exposition of the subject of this standard 
we have read 

The subject matter is one oomplete whole The 
story opens with reflections on life in general 
Then follow several chapters devoted to various 
forms of reproduction in the plant and animal 
kingdoms, leading up to man The structure, 
evolution, and psychology ol man is then dealt 
with in more detail Civilisation and culture 
receive treatment in the last several chapters, 
where marriage, morals and religion are discussed 

It is a pity that Dr Phillips has not given 
less space to sex and devoted more to certain 
other aspects of the biology of life Much of the 
material on religion and morals, too, we think, 
should have been curtailed in a book meant for 
readers of such tender years 

Unfortunately, people an* seldom prepared to 
buy such books for their children , few Hchools 
wifi be able to afford the pnee But, though the 
aim of the author is rather narrow, and not a 
general survey of biology, it is an excellent hook, 
and, in schools, would form a splendid supplement 
to a more formal treatise As a home reader it is 
most desirable The author has a compelling style, 
and many of the diagrams are well executed and 
refreshingly original in style 

Invertebrate Zoology By Prof Robert W Hegner 

Pp xrn + 570 1-8 plates (New York The 

Macmillan Co , 1933 ) 20,s net 
This work has grown out of the revision of the 
author’s “Introduction to Zoology’’ (1912) and ib 
intended for students who have already taken their 
first course of zoology and desire to obtain a more 
comprehensive knowledge of the invertebrates 
While prepared primarily for American students, 
and citing wherever possible American examples, 
it wdl be found useful by students elsewhere, as it 
is written in an interesting manner and deals 
adequately with the principal features of structure 
and biology ol representative members of the 
respective groups 

The first 118 pages are devoted to the Protozoa 
and, as would be expected from the author’s expiert 
knowledge of this phylum, contain a trustworthy 
and clear account in which the parasitic forms 
receive their due, but not an undue, share of 
attention Praiseworthy features of the book are 
its attention to the biology of the groups and the 
inclusion at the end of each of the more important 
groups of a brief history of our knowledge of the 
group A short bibliography is appended to each 
chapter A few of the smaller groups are rather I 


summarily dealt with; for example, the Brachio- 
poda, Chaetognatha and Phoronis are all contained 
m four pages The statement that the larva of 
Phoronis resembles a trochosphere may lead to 
misapprehension, and the body cavity of Nema- 
toda should not be called a coelom The author 
has been, as he states, at considerable pains to 
bring his book up to date and he deserves com¬ 
mendation for his success in dealing with a great 
body of material so skilfully 

Birds of the Falkland Islands a Record of Observa¬ 
tion with the Camera By Arthur F Cobb Pp 
88 (London H F and Q Witherby, 1933) 
7 j» (id not 

The contents of tho volume are practically all, 
if not entirely all, the written result of the author’s 
own seven years’ residence on Bleaker Island and 
other islands of the group It is not, perhaps, 
intended to be a scientific treatise on tho birds of 
tho Falklands, nor to be an exhaustive list of the 
birds which occur there, on the other hand, 
nobody who reads the book can fail to find much 
in it that is both novel and interesting No 
descriptions are given of the various birds referred 
to The letter-press deals entirely with note's on 
the range, habits and mdification of each speoies 
Altogether it gives notes on thirty-one species of 
birds found on tho islands, mrluding goose and 
ducks, penguins, albatrosses and gulls, waders and 
birds of prey 

The photographs which accompany tho letter¬ 
press ore very good and are of especial interest, 
for the author has taken pams to include many 
which show the type of country tho birds inhabit, 
while there are many excellent plates of breeding 
haunts, nests and eggs 

This is a littlo book which can be recommended 
with confidence to anyone with an hour to spare 
who would like to learn something hitherto un¬ 
recorded about tho buds of the far-off Falkland 
Islands It is well got up, the printing good and 
the misprints rare 

Chemistry 

Qualitative Chemical Analysis certain Principles 
and Methods used »» Identifying Inorganic 
Substances together with a Systematic Survey of 
the Chemistry of these Materials By Dr Roy K 
McAlpme and Dr Byron A Soule (Based upon 
tho text by A B Prescott and 0 C. Johnson ) 
Pp. xu+696 (London Chapman and Hall, 
Ltd, 1933.) 21s net 

This manual is much more than a treatise on 
qualitative analysis, since it contains a mass of 
general information on the elements and com¬ 
pounds which are likely to be met with in the 
analysis of inorganic materials, including the less 
common elements It is provided with full 
references to the literature The group separations 
are the usual ones, but tho tables for each group 
are arranged in an unusual symboho form which 
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in far from clear On account of the large amount 
of detail, the work is not suitable for the elementary 
student, who requires a clear set of tables, but the 
advanced student, the teacher and the practising 
analyst will find it of interest and value With 
so much detail, some mistakes are almost inevit¬ 
able, as when dithiomu acid is said to be obtained 
(p 511) by the action of carbon dioxide on barium 
(hthionate, and the product of the action of 
stannite on bismuth salts is given as bismuth 
oxide (BiO) on p 244 and (correctly) as bismuth 
on p 224 The long section on balancing equations 
(pp 629-656) is of doubtful value, and that on 
solubility product (pp 44-137) is, as the authors 
recognise at the end, too far removed from practice 
to serve as a safe guide in the laboratory The 
book is one which every chemical laboratory could 
usefully have available for reference 

A Short Organic Chemistry By Dr F Sherwood 
Taylor Pp vm+378 (London William 
Heinemann, Ltd , 1933 ) 5s 
The present book is an abridged form of tho larger 
work by the same author and contains those parts 
of the subject required by the first year student 
The theoretical parts are almost as full as m the 
longer book and the treatment of the simplest and 
most important compounds remains almost un¬ 
altered Experiments arc described, so thut the 
book gives a complete course in elementary organic 
chemistry There arc also questions and numerical 
and other problems, with answeis The text is 
dear and accurate and the brief descriptions ot 
large-scale operations are much more up-to-date 
than is usual m such books The modem forma lie 
of the carbohydrates are given Tho discussions 
of theoretical matters, such as stereoisomerism and 
tho structure of benzene deserve special commend¬ 
ation. I>r Taylor’s book ih a very satisfactory 
course of elementary organic chemistry and can 
be recommended both for schools and for jumoi 
Btudents in universities 

Laboratory Tables for Qualitative Analysis Drawn 
up by the Demonstrators m Chemistry, Univer¬ 
sity of Manchester Fourth edition, revised and 
rewritten by Dr Cohn Campbell and J B M 
Herbert 17 oards (Manchester Manchester 
University Press, 1933 ) 3« fid net 
These tables have been familiar to several genera¬ 
tions of students passing through tho Chemistry 
Department at Manchester and their excellence 
has been amply demonstrated over a long penod 
of time In their new form an alternative scheme 
for the separation of phosphoric acid in Groups 
III-IV is given, and two sheets on tho less common 
metals, Be, Mo, Ti, V and W, provided The 
explanatory notes, a very valuable feature of the 
tables, remain, but have been revised when 
neoesBary m the light of modem theory. These 
tables provide a scheme of qualitative analysis' 
which has been thoroughly tested and their use 
can be recommended in all chemical laboratories. 


Chemical Calculations their Theory and Practice. 
By A King and Dr J S Anderson Pp x 4 I *41 
(London Thomas Murby and Co , New York 
D Van Nostrand C'o , Inc , 1933 ) 4s 6 d net 
The present c ollcction of examples is accompanied 
by explanatory matter which w found in all the 
usual textbooks and could quite well have been 
omitted Whilst brief summaries of the theory 
are desirable m the case of books of calculations 
on physical chemistry, they take up space and 
add to expense m elementary works The examples 
given arc very suitable for students taking the 
Intermediate Science and Higher School Certificate 
examinations Answers arc provided to alternate 
problems only The calculations in volumetric 
analysis are all based on the use of normalities, 
and an insistence on this will remove the habit 
acquired by some students of working out such 
results by unnecessarily long and unscientific 
methods The book is a good and straightforward 
collettion of problems which should fulfil the 
purpose* for winch it was written 

Mathematics 

(1) Loyanthmetxca Britannica being a Standard 

Table of Isxjtmthms to Tiotnty Decimal Places 
Part 6 Numbers 60,000 to 70,000 By Dr 
Alexander John Thompson Issued by the 
Biometric Laboratory, University of London, to 
commemorate the Tercentenary ot Henry Briggs’ 
publication of the Arithmetic/! LogarUbmica, 
1624 (Tracts for Computers, No 18) Pp 
v 4 100 (Cambridge At the University Press, 
1033 ) 15a net 

(2) Tables for the Development of the Disturbing 
Function with Schedules for Harmonic Analysis 
By Ernest W Brown and Dirk Brouwer Pp 
v -+ 73-157 (Cambridge At the University 
Press, 1933 ) 10s 6 d net 

(3) Vierstelhqe Tap In der Kreis- und Hyper- 
belfunktvnun, sowie ihrer 11 mkehrfunktionrn im 
Komplexen Berechnet und erlautert von Robert 
Hawelka Im Auftrag dcs Elektmtcchmschen 
Vorcins E V in Berlin, hersusgegeben von Prof 
Dr Fntz Emdc Pp v + 109 (Braunschweig 
Kncdr Viewcg und Sohn A -G , 1931 ) 10 gold 
marks 

(1) This, the fifth part published, contains a 
frontispiece photographio reproduction of a letter 
from Henry Briggs to John Pell Dr Thompson 
hopes to produce another part containing the 
logarithms of numbers fi om 10,000 to 20,000 some 
time this year 

(2) These tables give coefficients designed to 
facilitate the numerical development of the disturb¬ 
ing function in planetary perturbations Writing 

(1 - a*)*(l -i **— 2a cos sy — i G*"' 4 cos t S, 

i-i 

Tables I-IV givo eight place logarithms of the G’s 
fora-- j, i-- 0,1,2, .,11, with the argument 

p=a‘ - (1-a*) in the interval 0 00 - 2-50 Table V 
gives coefficients of the expansion of in powers 
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of (p— 3) and (p- 4) Tables VI and VII give 
(1—a*)* GW for »=0—4, t=}, }, with the argument 
a in the interval 0 900—0 960 The remaining 
tables give oertain special data. Schedules for 
harmonic analysis are appended with fully worked 
examples 

(3) These useful tables give, to four decimal 
places, circular and hyperbolic sines, cosines, 
tangents and cotangents of the ooraplex argument 
inx +»y, and the corresponding inverse functions 
The unit of the real part of the angle being a right 
angle, the whole complex plane is oovered by 
taking x from 0 to 1, y from 0 to 1 and then y~‘ 
from 1 to 0, all at interval 0 02 A similar device 
is adopted for the inverse functions Printed first 
differences are given both down and across the 
tables Where linear interpolation is insufficient, 
exponential interpolation is used by moans of an 
auxiliary table The auxiliary tables, nomograms, 
and reliefs of the functions are m a separate re¬ 
movable part, which makes their use very con¬ 
venient L M M -T 

Theory of Functions • as Applied to Engineering 
Problems Edited by R Rothe, F Ollendorff 
and K Pohlhausen Authorized translation by 
Alfred Herzenberg Pp x | 189 (Cambridge, 
Mass • Technology Press , Mass Institute of 
Technology, 1933 ) 3.60 dollars 

Tun well-known German book, “Funktioncn- 
theonu und lhre Anwendung in der Technik”, 
published in 1931, is now available in an English 
translation The first section, written by R 
Rothe of Berlin, is devoted to a mathematical 
discussion of the functions required in the solution 
of many advanced engineering problems It deals 
with the complex variable, line integrals and their 
relationship to potential theory, complex integra¬ 
tion, power senes and Laurent’s senes, residue 
theorems and singularities 

The seoond section is concerned with tho 
applications, and each problem is dealt with by 
an expert Electno and magnetic fields are 
discussed by W Schottky, two-dimensional fields 
of flow by K Pohlhausen, field distribution m the 
neighbourhood of edges by E Weber, the complex 
treatment of electric and thermal transient 
phenomena by F Ollendorff, and the spreading 
of electric waves along the earth by F Noether 
The text is well written though essentially brief, 
and it is claimed that the book is the first authorita¬ 
tive work on its subject m English It Bhould 
certainly be of great value to all who are interested 
m tho study of those new practical problems to 
which the advance of science oontmually gives rise. 

Court de mioanique rationnellc Par Jean Chazy 
(Cours de la Faculty des Sciences de Pans ) Tome 
1 Dynanaque du point mattnei Pp v+392 
(Paris Gauthier-VillarsetGie, 1933.) 70 francs. 
The book before us is the first volume of a course 
in mechanics given by the author at the Faculty 
of Science at Pans. In aocord with its sub-title, 


it deals with vectors, the fundamental principles 
of dynamics, general theorems, the motion of a 
particle—rectilinear, curvilinear and upon a sur¬ 
face—and finally, with motion relative to the earth. 

In characteristic French Btyle, there are no 
exercises for the reader, whilst tho text is mainly 
devoted to a discussion of general theorems, very 
few particular cases being deduced The simple 
pendulum, for example, is first worked out as an 
cllpitio integral, whilst the simple cobo of replacing 
tuny by ft is disposed of in a short note at the 
end Tho whole course is nevertheless very useful 
and interesting, but the price is somewhat high 
for the average British student 

Miscellany 

(1) Ooelhe alt Chemtker und Techmlcer Von Paul 
Walden Pp. 87 (Berlin: Verlag Chomie 
GmbH, 1932 ) 2 gold marks 

(2) Oothes naturwittenschafUiches Denken und 
Wtrken dm Auftatzc herausgegeben von der 
SchnfUeitung der ZeUschrift “Dxe Naiuruntten- 
schaften ” Pp in -f 99 (Berlin Julius Springer, 
1932 ) 3 60 gold marks. 

Goethe’s interest in natural science is an out¬ 
standing characteristic of his all-embracing genius 
His writings often display a detailed knowledge 
of the processes of Nature , and his intuitions in 
many instancies are almost prophetic. When he 
was twenty years of ago, ho made experiments 
with the “Liquor Sdicium” (1709) which lod him 
to the view that a great deal can be discovered 
about the nature of the elements by paying 
attention to the geometrical arrangement of their 
particles In 1795 he wrote to Humboldt, “you 
enquire into tho mysteries of nature through its 
elements, whereas I do by watching their con¬ 
figuration” Indeed, this is tho fundamental 
principle of the colloidal theory which dovelopod 
later with such remarkable results Already m 
1786, Goethe had noticed that the crystals of 
common salt take various forms—an indication, 
he wrote, that they are not pure So great was 
his faith in natural configuration that he pro¬ 
claimed, in the same year, that mineralogy without 
chemistry cannot progress one inch. His interest 
in the science of matter remained with him 
throughout his life In 1819, he was much puzzled 
by the constitution of coffee , and when he made 
the acquaintance of young Runge, who was later 
to discover aniline, Goethe gave him some coffee 
beans suggesting that their analysis might interest 
him One year later, in 1820, Runge oommumcated 
to Goethe his discovery of cafern 
A score of interesting details about Goethe’s 
scientific views and the Btate of scienoe during his 
lifetime, will be found m the two pamphlets under 
review Thus we are told how Goethe came to 
Btudy chemistry and its technique, and what are 
his most original views on the Bubject. A supple¬ 
ment of thirty pages in the seoond pamphlet gives 
a short analysis of his main achievements in the 
various branches of physical soienoe. T. G. 
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(1) Basic German for Science Students With 
Vocabulary and English translations of the German 
Passages By Dr M L Barker Pp xi 4-164 
(Cambridge W. Heffer and Sons, Ltd , Lon¬ 
don Simpkrn Marshall, Ltd , 1933 ) 6s net 

(2) The Basts and Essentials of German con¬ 
taining all that must be known of Grammar and 
Vocabulary m order to express the most frequently 
recurring Ideas By Charles Duff and Richard 
Freund. Pp xix + 113 (London Desmond 
Hannsworth, Ltd , 1933 ) 3s 6d net 

(3) A German Reader for Biology Students 
Passages from Recent German Scientific Publica¬ 
tions Selected and arranged by Prof H G 
Fiedler and Dr G R do Beer With a Vocabu¬ 
lary by Henna E Fiedler Pp vi 4-92 (London 
Oxford University Press, 1933 ) 5s 

(1) In twenty-four pages, Dr Barker crowds in 
the essentials of German grammar in tabloid form 
and as footnotes to selected passages from the 
Biblo The rest of the book gives general passages 
from scientific works in German with English 
translations, and more technical selections ro- 
fernng to chemistry, zoology, botany, physirs, 
mathematics and medicine Unfortunately, only 
one English rendering is generally given to a 
German word, although it often has other equally 
important significations 

(2) Equally useful for the general reader is the 
book by Messrs Duff and Freund Though they 
give the minimum of grammar, however, they 
stress the importance of the vocabulary, which is 
selected and presented in such a way as to cause 
the least difficulty to an English reader The 
authors have compiled a large number of German 
books, noting down the words which occur more 
often and drawing statistical lists of them They 
selected for their book those with the highest 
coefficient, and divided them between those which 
are Bimilar to their Engluh equivalent, and those 
which are different Some sound guiding principles 
here and there help the reader to understand the 
use and memorise whole lists of words 

(3) The work compiled by Prof. Fiedler and 
Dr. de Beer is simply a selected senes of passages 
from reoent German scientific literature, supple¬ 
mented by an appropriate vocabulary. This 
reader is intended to be used by students of 
biology as a supplement to a “First German 
Course” by Prof Fiedler and F. F Sandbach 


The Laboratory Workshop a Simple Course tn 
Apparatus Making and the Use of Tools. By 
E H Duckworth and R Harries Pp xi4-246 
(London • G. Bell and Sons, Ltd., 1933 ) 10s net 
This book oontains information neoessary to the 
man who has what Dewar called “the use of his 
hands”, but who has not had workshop training, 
and is thus penalised in much loss of time and^ 
endeavour when setting himself to make and mend’ 
models, instruments and apparatus. Here also 
can one learn what materials are most serviceable, 


and how they are described, and where obtained ; 
what are the most useful tools, and many 
suggestions, by the way, about the value of second¬ 
hand oddments and out-of-the-way uses for 
common things ; also valuablo sections on glass¬ 
working and oleetneal wiring, with much more of 
the lore of an experienced laboratory assistant All 
this is made plain by a large number of clear 
drawings, over which much laliour must have 
been spent On the other hand, of the two photo¬ 
graphs comparing an attic workshop with one for 
a laboratory, uncertainty may be felt whether to 
admire the attic or be uneasy about tho laboratory, 
partly no doubt because the detail available is 
insufficiently informing Manv examples have 
been included of actual constructions of demonstra¬ 
tion apparatus and models 

One lack that will almost certainly be felt, 
however, is the determined omission of oven simple 
latho work it is not easy to understand how 
anybody m a position fully to utilise tho help of 
this book will bo satisfied without tho service of 
at least a simple form of lathe No doubt a later 
edition will mcludo this extension, since a know¬ 
ledge of the proper use of the ordinary cutters is 
not easy to obtain W J G 

A Retired Habitation a History of the Retreat, 
York (Mental Hospital) By H C Hunt With 
a Foreword by Dr B Pierce and a Chapter by 
Dr N Macleod Pp xvi 4-144 4-12 plates 
(London H K Lewis and Co , Ltd , 1932 ) 
7 8 6 d net 

Thk man in the street and the educated layman 
are extraordinarily uninformed on tho subjeot of 
the care and treatment of the mentally afflicted, 
so that it is very interesting to read tho history of 
“The Retreat, York”, a title which is very familiar 
to many The title “A Retired Habitation” is, we 
think, a great mistake, for it does not convey any 
indication of the contents of tho book, especially 
when those contents consist of tho history of a 
very groat and humane undertaking. 

Mr Capper Hunt, tho steward at “Tho Retreat”, 
has given us a very simple and readable account 
of tho development of this registered hospital for 
the treatment of mental disorder, but we could 
havo wished that he had mado it much fuller and 
given greater detail 

Nevertheless, it is a fascinating story and very 
well presented The extraordinary kindness and 
consideration shown to the mental patients in the 
far off days of tho early nineteenth century by 
tho nursing staff appointed by the Friends are an 
object lesson to many of the twentieth century 
The same spirit has always prevailed, and to-day 
the standard of nursing at “The Retreat” u 
second to none, and to the late Dr. Bedford Pieroe 
the modern mental nurse may well be very grateful 
for all he did to secure the “one portal” entry by 
examination to the State Nursing 8ervico The 
book is very well presented and the illustrations 
exoellent. 
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Nowt Drogx Nauki Kwanty » Materja Napisal 
Dr Leopold Infold (Z Dziedziny Nauki i 
Teohmln, Tom 2) Pp x +284 + 0 plates 
(Warszawa • Mathesuf Polakiej, 1933 ) 

Db Infkld’h “New Developments m Science” 
presents to Polish readers an account of the most 
recent advances in physics and chemistry, par¬ 
ticularly in the domain of sub-atomic phenomena 
and the structure of matter The author opens 
with a reference to Pascal’s views (1647) on the 
aims of physical inquiry and, after a brief historical 
sketch, proceeds to describe current ideas concern¬ 
ing matter and energy, X-rays, the quantum 
theory and the new wave mechanics Attention 
is directed to the important discoveries of the 
last few years, including the Compton ami Raman 
effects 

The book, which is well-printed and well-bound 
in cloth, is illustrated with some good photographs 
and should serve to acquaint Polish students with 
the latest developments and discoveries in the 
borderland of physicN and chemistry 


Physics 

Introduction to Theoretical Physics By Prof 
John C Slater and Prof Nathaniel H Prank 
(International Senes in Physics ) Pp xx +576 
(NewYork McGraw-HillBookCo ,Inc .London 
McGraw-Hill PublishingCo ,Lt<l ,1933 ) 30s net 
This is, in some wayH, a remarkable book The 
authors are convinced that the teaching of physios 
by way of a senes of separated and more or less 
watertight courses prevents a student from under - 
standuig the unity of physics Moreover, many 
problems concerning the structure of matter are 
necessanly discussed m terms of wave mechanics, 
and a knowledge of wave mechanics again demands 
a thorough groundmg in classical physios The 
authors, therefore, with amazing courage, have 
endeavoured to build up, in the compass of less 
than six hundred pages, a consistent and com¬ 
prehensive picture of modem theoretical physics 
which shall be something more than a collection 
of disjointed chapters ou unrelated topics 
This taskrequires someforty-two chapters and the 
authors are not afraid to begin with such elementary 
notions as ore needed for a brief (and possibly to 
the pure mathematician inadequate) discussion of 
power senes and Taylor’s theorem, exponential 
methods for the solution of differential equations 
illustrated by simple physical applications, damped 
and forced oscillations, vector foroee and potentials 
Fifty-eight pages of this work bring us to 
Lagrange's and Hamilton’s equations, phase space, 
processional motion, vibrating stnngB and mem¬ 
branes, elasticity, fluid and heat flow. Thence 
we are led to potential theory, Maxwell’s equations, 
electromagnetic waves, and electron theory 
Huygen’s principle and Fresnel and Fraunhofer 
diffraction phenomena are disposed of in twenty- 
six pages, and the way is now clear for discussions 


of wave mechanics, Schrodinger’s equation, the 
correspondence pnnciplo, matrices and perturba¬ 
tion theory Then within the limits of about a 
hundred and fifty pages the authors find space to 
discuss compactly but very clearly some of the 
details of atomio and moleoular structure, equa¬ 
tions of state, nuclear vibrations, collisions, 
electronic interactions and eloctromo energy of 
atoms and molecules, Fermi statistics, and dis¬ 
persion, dielectrics and magnetism The book is 
a remarkable example of unhurried and unos¬ 
tentatious compression, and the authors ore to be 1 
congratulated on the result of their endeavour 
“not to teach a great collection of facts, but to 
teach mastery of the tools by which the facts have 
been discovered and by which future discoveries 
will bo made” 

The book is admirably produced Each chapter 
is followod by a set of problems, and judiciously 
selected references will aid the student in his 
future reading A F 


The Electromagnetic Field By H F Biggs Pp 

viu +158 (Oxford Clarendon Press , London 

Oxford University Press, 1934 ) Ids 6d not 

At its lowest, the mathematical instrument of 
vector algebra is a labour-saving device, and in 
dealing with electromagnetic theory time spent in 
learning how to use the instrument is amply repaid 
In many general textbooks on electricity and 
magnetism the introduction of a mathematical 
technique which may be unfamiliar to probable 
readers is avoided , and students of physics often 
find considerable difficulty in bridging the gap 
between the Cartesian treatment and the vector 
treatment usually adopted m more advanced 
treatises It is to suoh students that this book of 
Biggs is addressed 

The use of vector notation m the representation 
of static fields is first described, and the circuital 
relations are developed Div, curl and related 
vectorial operators are disc ussed in connexion with 
Maxwell’s equations, and the relations involving 
the general scalar and vector potentials are then 
considered Many applications are given, and there 
are neat proofs of a number of well-known 
theorems In little more than a hundred pages 
the author develops praotioally all of the more 
important mathematical relations of classical 
electromagnetic theory A useful table shows the 
connexion between the relations discussed, and 
indicates clearly those which are derived directly 
from experiment 

The last chapter, which is concerned with the 
Lorentz transformation, gives an admirable intro¬ 
duction to tensor methods, and to the relativistic 
four-dimensional formulation of the theory 

The book as a whole should be most useful to 
all those physioists who can appreciate mathe¬ 
matical methods most readily when they are 
presented in close connexion with physical 
applications. E. C. S 
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Physics for Medical Students . a Supplementary 
Text Book By J S Rogers Edited by Prof 
T H Laby Pp x+20fi (Melbourne Mel¬ 
bourne University Press, London Oxford 
University Press, 1933 ) 1 Is fid net 
It is very desirable that the attention of teachers 
of physics and medical students, including qualified 
medical men, should be directed to this book, for 
it represents the first attempt, so far as the 
reviewer is aware, to supplement the ordinary 
textbooks of physics which are given to medical 
students It is a very successful attempt to show 
that physics is a science which really does have 
an intimate connexion with the theory and 
practise of the art of healing, as well as with the 
necessities of everyday life Such a book has long 
been wanted and the author well deserves our 
congratulations on his achievement 
The opening chapters give a brief hut very good 
outline of the history of physics Incidentally, 
the author follows tradition m uacribing to Davy 
an experiment with blocks of ice which he never 
performed, for Davy did not rub pieces of icc 
together tn vacuo , he rubbed them together in 
air, and ho recorded an impossible result Later 
chapters givo excellent accounts of osmosis, the 
colloidal state of matter, ultra-violet light, the 
microscope, hydrogen ion concentration, high 
frequency currents and X-rays In all these 
chapters the importance of physical facts and 
theories to medicine is stressed, whilst the chapters 
on blood pressure and its measurement, body 
temperature, gains and losses of energy in the 
human body, the resonance theory of hearing, the 
human eye and the therapeutic uses of radiations 
also testify to the industry and diligence which 
the author has so successfully employed in showing 
that physics can be made interesting to medical 
students 

The book is well printed and illustrated It is 
very pleasant to read and the manner in which 
the author has everywhere tabulated and arranged 
the most striking and important points in each 
section makes it a handy book of reference 
There are obvious ways in which the author may 
expand this work m future editions, and it is to 
be hoped that it will find an extensive Bale in 
Great Britain 

L F. B 

Bulletin of the National Research Council No 90 
Physics of the Earth. 6 Seismology Pp 
vm+223 (Washington, DC National 
Academy of Sciences, 1933 ) Paper, 2 dollars, 
cloth, 2 60 dollars 

This new “Bulletin” is comprehensive and in¬ 
expensive The authors are J B Macelwane, 
H 0 Wood, H F Reid, J A Anderson and P. 
Byerly, all of whom have made distinguished 
contributions to seismology. They discuss the 
various theories of the origin of earthquakes, field ' 
data, the design of seismographs, the theory of 
wave propagation, and the interpretation of the 


results References are abundant up to 1931, 
and there arc a few for 1932 , and the authors 
have evidently read and understood what they 
quote Two omissions arc perhaps worthy of 
notice The work of Stonclcy and Tillotson on 
surface waves is mentioned without statement of 
the results thoy derive for the thicknesses of the 
layers , and attention might have been paid to 
the theoretical solution for a sudden disturbance 
spreading in three dimensions from a small region 
The book is not mode needlessly long by the 
inclusion of out-of-date material . hut the reviewer 
is left in doubt as to whether Uller’s theory of 
wave propagation needed exposition Is this very 
complicated work really able to give any results 
that cannot lie obtained quite easily otherwise 1 
So far as the leviewer can sec, it has all the defects 
of the method of normal modes and none of its 
virtues But on the whole the book is the most 
convenient guide to seismology that has yet 
appeared H J 

Physical Constants Selected for Students By 
Dr W H J Childs (Methuen’s Monographs 
on Physical Subjects ) Pp v in f 77 (London 
Methuen and Co , Ltd , 1934 ) '2s IVl net 
This httle volume of physical constants is well 
designed in many ways to suit the student’s 
pocket It is most convenient in form and, size, 
and its pnee is so modest that few students will be 
unable to purehase the book It is sufficiently 
complete to satisty practically all the requirements 
of the ordinary teaching laboratory and most of 
the normal i equipments of a research labora¬ 
tory 

Psychology 

Mental Defect By Dr laonel S Penrose (Text- 
Books of Social Biology ) Pp xi +183 -f 4 
plates (London Sidgwiek and dai kson. Ltd , 
1933 ) 8s 1W net 

Mental defect or more technically, oligophrenia, 
is such a serious problem that no apology net il Ik* 
made for stressing the extreme importance ot 
educating public opinion So much inaccurate and 
prejudiced opinion finds its way into jinnt, par¬ 
ticularly in the more sensational daily Press, that 
an effort should be mode to combat ,it Dr 
Penrose’s book is meant for medical or educated 
lay readers and is therefore not suitable for “the 
man in tho street” He gives an interesting and 
accurate account of the physical conditions met 
with m defectives of all classes, and discusses the 
psychological examination, the taking of family 
and personal histones, and the classification In 
discussing mongolism, the wnter expresses the 
opinion that Crookshank’s view that tho condition 
is a regression to carher ancestral types cannot be 
upheld He does not express an opinion on Clark's 
view that the condition represents a condition of 
foetal hyperthyroidism 

It is very gratifying to read a sane account of 
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sterilisation The author points out that only one 
defective out of twenty is bom of defective parents, 
that many defectives are unlikely to produce 
children and that it is mostly the high grade ones 
who are difficult in this way. This of oourse is 
exactly the group that arc difficult to deal with 
from a legal point of view In the author’s opinion, 
adequate segregation is a much more rational 
procedure, sterilisation is no solution of the 
problem of the mental defective 

Psychoanalysts and Medicine a Study of the Wish 
to Fall III By Karin Stephen Pp vi+238 
(Cambridge At the University Press, 1933) 
8s 6d net 

Dr Karin Stephen bases her book upon a senes 
of eight lectures which she delivered mostly to 
medical students at Cambndge She has an 
exceptionally good grasp of her subject, and adopt* 
as the basic idea of her book the hypothesis that 
neurotic symptoms are defences designed to pre¬ 
vent anxiety from developing when repression 
threatens to give way Dr Stephen is an out-and- 
out Freudian, but there are many who will find 
fault with her statement “. if wo can argue by 
analogy from the neuroses to the other group of 
psyohogemo illnesses, the psychoses (insanity) 

It is surely doubtful if any psychosis can be looked 
on as purely psychogenic m origin. The causation 
of the psychoses is a very complicated and debat¬ 
able subject, and although psychoanalysis can offer 
explanations of mechanisms its theories of causa¬ 
tion are not so easily applied or accepted by those 
best qualified to assess their value m an impartial 
manner 

The Human Personality By I>r Louih Berg Pp 
xv+321 (London . Williams and Norgate, 
Ltd , 1933 ) 8« dd net. 

Dr. L Bero looks on the human personality from 
the Gestalt point of view, a conception which has 


been gradually developing during recent years 
amongst those best qualified to judge. There is a 
number of unusually sensible statements in this 
book—perhaps the most sensible is “We speak 
of ‘problem children’ but we should really say 
problem parents ” So many problem children are 
the results of errors of training in the pre-school 
years It is only expressing the view of one school 
of thought to say that manic-depressive insanity, 
dementia preecox and paranoia are functional 
diseases These disorders are not necessarily due 
to psychic wounds Kretschmer’s rigid views as 
to the development of oyclothymia m pykmes 
and dementia prsooox m asthenic types have 
recently had considerable doubt cast upon them 
and we should adopt an attitude towards them of 
‘not proven’ To Bay that “BchixoidB beoomo 
insane because of psychio wounds such as sorrow, 
unhappy love affairs or career failures” is using 
symptoms to explain causation 

The Way of all Women a Psychological Inter - 
preiatxon. By Dr M. Esther Harding Pp 
xv+335 (London, New York and Toronto 
Longmans, Green and Co , Ltd , 1933.) 15s net 
It is an arguable question whether the roots of 
disorders of conduct and life difficulties are not 
doeper than can bo reached by reading a book, 
however good it may be. Dr Harding has at¬ 
tempted to explain many difficulties of life, but 
whether her explanation would be accepted or not 
by the nourotio and those m difficulties is another 
matter The unconscious has an unfortunate habit 
of erecting barriers against the very explanations 
given, and a prolonged analysis is often necessary 
to got behind these barriers and adjust the mind 
in difficulties to its difficulties Apart from this, 
however, the book contains a wealth of sound 
advioe, and there can be few who, having read it, 
will not derive benefit if they apply the theory to 
their practice. 


Forthcoming Books of Science 


Agriculture, Fore*try and Horticulture 
Kdicard Arnold and Co —Hooton Parnell The Agri 
cultural Evolution of a Yorkshire Village, Dr A. G 
Ruston and Dome Witnsv 

Kmest Penn, Ltd —Modem Flower Growing for Profit, 
W. E Shewell-Cooper. 

Cassell and Co , Ltd —Outlines of a Small Garden, C H 
Middleton , The Garden Frame, J 8. Dakers , Tomatoes 
and Cucumbers, J 8 Dakers 

Thomas Murby and Co —Soil Analysis a Handbook of 
Physical and Chomioal Methods, C H Wright 

Thomas Nelson and Sons, Ltd —Colour in the Garden, 
M E Stubbing, Plants and Shrubs, M W Anson 
Oxford University Press —A Tort-Book of West African 
Agriculture, F R Irvine. 

Rich and Cowan, Ltd —Gardening Do's and Do Not’s, 
T G W Heawlow 


Anthtopology and Archeology 
Jonathan Caps, Ltd—We Europeans, Prof. Julian 
Huxley. 


Christophers —Law and Order m Polynesia, Dr I 
Hobgin 

Faber and Faber, Ltd —Black Paradise • a Description 
of the 8aramaoca Tribe of Bush-Negroes on the Suriname 
River of Dutch Guiana, M. and F. Herskovits 

W Hejfer and Sons, Ltd ,—Links with Past Ages, E F 
Orton 

Jarrolds, Ltd —Voodoo Firo in Haiti, R A. Loederer. 

Luiac and Co —The India that is India, Sharpe, Hindu 
Conception of the Deity, Kumarappa (Bharaten) 

Oxford University Press. —The African To-day, D. 
Westerns ann, The Early Iconography of the Tree of 
Jesse, Arthur Watson, Ancient Synagogues in Palestine 
sad Greece, E. L Sukeiuk; A Study of Charles Wycbffe 
Goodwin, W. R Dawson, Culture below tbs Potomac, 
edited by W. T.‘Couch. 

Regan Paul, Trench, Trubnsr and Co , Ltd. —Children 
of the Yellow Earth, Prof J. Gunnar Andersson; New 
Light on the most Ancient East, Prof. V Gordon Childe , 
The Script of Harappa and Mohenjodaro; Egypt and 
Negro Africa, Prof. C G. fUU gmsn 

Williams and Norgate, Lid.—Out with the Cambrians, 
Evelyn Lewes. 
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Biology 

George Alien and Unwtn, Ltd —Experimental Bentf>rio 
logy, W Kollo and H Hetsoh, edited by I)r John Eyre 
J and A Churchill —Recent Advances in Sex and 
Reproductive Physiology, J M Robson 
J M Dent and Sons, Ltd— Name this Bird, E F 
Daglish , How to see Insects, E F Daglish, How to 
see Pond-Life, E F Daglish 

Faber and Faber, Ltd —Secrets of Nature, Mary Kidd 
anil P Smith 

Victor Gollancz, Ltd —The World of Nature a Junior 
Survey. H (’ Knapp-Fish or 

George Uarrap and Co , Ltd - AU about Birds, W S 
Bomdge 

Uodder and Stoughton, Ltd —Old Man Gorilla, Comm 
Attilio Oatti 

Jarrolds, Ltd —Lite in Iho Making the btory of 
Human Procreation, Dr A F Guttmarhor 

M cOraw Hill Publishing Co, Ltd —Introduction to 
Cytology, L W Sharp 

Macmillan and Co , Lul —Ev eryday Botany, L J F 
Bnmble , A Claasbook of Biology, E Htonhouso , Intro 
duttory Biology, E Stenhouse , The Families of Flowering 
Plants, vol 2. Monocotyledons, J Hutchinson 

Methuen and Co , Ltd —A General Textbook of En 
toinology. third edition, Dr A D Imms , Plant Chiimrras 
and Graft Hybrids, Prof W Neilson J ones, Cellular 
Respiration, N U Meldruin 

Thomas Nelson and Sons, Tjd - At Whipsnodo Zoo, 
Gladys Davidson , On tho Seashore, L R Bright well 
Oxford University Press The Anatomy of the Sala 
mamler, E T B Francis , The Life Forms of Plants and 
StatistKal Plant Geography . The Trees of the South 
Eastern United States, W C Coker and H R Tat ten 
Krgan Paul, Tiemh, Trubner and Co , Ltd —The ABC 
of Biology, Prof C M Yonge 

(J V Putnam's Sons, Lul —The Peregrine’s Sags. B 
Williamson 

George Routlrdgi atul Sons Ltd- Fishes and their 
Ways of Life, Prof Louis Houle 

University Tutorial Press, Ltd - Text book ol Biology, 
Dr E R Spratt and A V Spratt , Elementary Biology, 
Dr E R Spratt and A V Spratt 


Chemistry 

Uaillilre, Tindall and Cox —Aids to Qualitative In 
organio Chemistry, H G Austin 

J and A Churchill —The Natural Organic Tannins, 
Dr M Nioronstem 

Charles Gnffin and Co, Ltd —Phosphorus, K B K 
Prideaux, being vol 8, part 2. of a Textbook of Inorganic 
Chemistry edited by Dr J Newton Friend 

William Hrinemann, LUl —Physical Chemistry, A J 
Mee 

Leonard Hill, lAd — Varnish Making, T Hodley Barry 
and G W Dunster 

Methuen and Co, Ltd —Physico-Chemical Practical 
Exorcises, Prof W N Rae and Prof J Reilly, The 
Adsorption of Gases by Solids, Dr S J Gregg, The 
Galvanic Cell and Elootrulysis, Dr J A V Butler, 
Flame, O C de C Ellis and Dr W A Kirby 

Thomas Nelson and Sons, Ltd —The Young ChemiHt, 
Dr F Sherwood Taylor 

Kegan Paul, Trench, Trubner and Co , Ltd —Richter’s 
Organio Chemistry, vol 1, Aliphatic Senes 


Engineering 

G Bell and Sons, Ltd —Modem Acoustics, Dr A H 
Davis, Engineering Radiography, V E Pullin 

Ernest Berm, Ltd —Haulage and Winding, Prof 
Granville Poole 

A and C Black, Ltd —British Aeroplanes Illustrated, 
C A Sims 

Constable and Co , Ltd —Plane and Geodetic Surveying 
for Engineers, vol 2, Higher Surveying, D Clark, revised 
by Dr L. J Comne ana Lieut -Col J. E E Craster 


The Draughtsman Publishing Co , Ltd —Marino Engine 
Pipe Arrangements, J M Baxter , Mechanical Design of 
Salient Pole A C Rotors, W R Needham 
Faber and Faber, Ltd -Aviation its Past, Present and 
Future, E ColBton Shepherd 
Charles Griffin ami Co, Ltd —Coast Erosion and Pro¬ 
tection, E Matthews, revised by Dr Brysson Cunningham 
Hodder and Stoughton. Ltd — The Electrical Handbook 
tor Women, edited by Caroline Haslett 

Crosby Lockwood and Son —Theory of Vibrations lor 
Engineers, E B Cole 

McGraur Hill Publishing Co , Ltd —Chemical Engineers 
Handbook , Gas Engineers Handlxsik , Civil Engineers 
Handbook 

Pemval Marshall ami Co Everybody's Book of 
Aeroplanes 

Thomas Nelson ami Suns, Ltd -British Airways, 
C 8t J Sprigg 

Oxford University Press The Piaitun of Engineering 
Estimating, P H Miller, Growth and Movement of 
Concrete C Lynam . Design of Electrical Machinory, H 
Cotton 

Sir Isaac Pitman and Sons, Ltd —Pnneipala of DC 
Electrical Engineering, J it Barr, revised bv D J 
Bolton . the Ground Engineer’s Handbook. The Air 
man's Handbook , Handbook ol Aoionautirs 

Putnam and Co, Ltd Steel Trails The Epn of the 
Railroads, M D Stovers 


Geography and Travel 

George Alien and Unwin, Ltd —Exploration and Ad 
venture, Clifford Collinson 

Ktlwanl Arnohl and Co —Sc rambles in Japan and 
Formosa, Rev Murray Walton 

It T Hatsfnnl, Ltd - Rumania. Kurt Hielsther 
-1 and C Dimk Ltd -Geography Pn lures, selected 
anil edited by J Fairgnevc 

Cliatto aiul Wnidus —Beyond tile Mexique Hay, Udous 
Huxley 

Hodiler ami Stoughton Ltd - The Mount Everest Ex¬ 
pedition Hugh Ruttlcdge 

Martin Hopkinson. Ltd Between the Oxus and the 
Indus, Col R Schombcrg 

Methuen ami Co , Ltd —Habitat, Economy and Society 
a Geographnal Introduction to Ethnology, Prof C 
Daryll Korde. Africa, W Fitzgerald , The Study ot 
Local Goography, Charlotte A Simpson 

John Murray -The Valleys of the Assassins, Kreya 
Stark 

Thomas Nelson and Sons Ltd Discovering France, 
M and K TlncSry 

Geology, Mineralogy and Mining 
Knust Benn, Ltd —Mineral Di | sis its. Prof H Louis 
Cambridge University Presi - Ocean Waves and 
Kindred Geophysical Phenomena, Dr Vaugliau Cornish 
McOrau' Hill Publishing Co —Thin Section Mineralogy, 
A F Rogors and P F Kerr 
Macmillan ami Co, Lul - -Struct ural Geology, Dr B 
Stoics and C H White , The Geology and Mineral 
Resources of Burma, Dr H L Chhibber 

Thomas Murby ami Co —The Dinosaurs, Dr W E 
Swmton , Tertiary Faunas, l)r A Morloy Davies . Dip 
and Strike Problems, Dr K W Earle, Structure of 
Typical American Oilfields, vol 1 

Mathematics and Physical Sciences 
BaiUUrt, Tindall and Cox —Tho Sub-Atoms in Con¬ 
formity with the Principles of Mechanics, W O Venable 
A and V Black, Ltd —What is the Fourth Dimension T, 
U W R Hooker 

a Bill and Sons, Ltd —Elomentary Treatise on Pure 
Mathematics, N R C Dockeray. 

Cambridge University Press —Resonance Radiation and 
Excited Atoms. Dr A C G Mitchell and Dr, M W. 
Zemansky , A Treatise on the Mathematical Theory of 
Vibrations in Railway Bridges, Prof C E Inglu , 
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Inequalities, Prof G H Hardy, Dr. J E. Littlewood and 
C Palya i Experimental Phyatca • a Selection of Experi¬ 
ments, Dr G F C Searie , Cambridge School Certificate 
Mathematics, Part 3, Algebra, Dr H J Laroombc and 
J K Fletcher 

Chapman and Hall, Ltd —Thermionic Emission, Dr 
A I, Re unarm , The Electronic Structure and Propertie* 
of Matter, C H Douglas Clark , A Book of Television, 
J H Reyner, Conductometric Analysis, Dr H T. S 
Britton , The Diffraction of X-Rays anil Electrons by 
Amorphous Solids, Liquids and Gases, J T Randall, 
Electrical Measurements and how they are made, H C 
Turner and G R Polgreen 

Odd and Inghs —The Northern Hemisphere Constel¬ 
lations and how to find them, new issue. Sir W Peck 

Crosby Lockwood and Son —Traverse Surveys, J A 
Story 

Longmont, Orton and Co , Ltd —A Concise School 
Arithmetic, A Walker and G P McNicol 

McGraw-Hill Publishing Co , Ltd —The Fundamentals 
of Hydro- and Aerodynamics, O G Tietjens, The 
Applications of Hydro-and Aerodynamics, O O Tietjens, 
Theory of Elasticity, S Timoshenko, Higher Mathe¬ 
matics for Engineers and Physicists, I 8 Sokolnikofl and 
E 8 Sokolnikofl , A Study of Crystal Structure and its 
Applications, W R Davey , Physical Basis of Things, 
J A Eldridge 

Macmillan and Co , Ltd —Tho Elements of Mathematical 
Analysis, Prof J H MicheU and M H Ueb 

Methuen and Co , Ltd —Atomic Structure and Rpoctml 
Lines, Prof A Sonimerfeld, translated by Prof H L 
Brose, Low Temperature Physics, L C Jackson, 
Thermionic Emission, T J Jones , Tho Kinetic Theory 
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Letters to the Editor 

[The EdUor does not hold himself responsible for 
opinions expressed by hts correspondents Neither 
can he undertake to return, nor to correspond unth 
the writers of, rejected manuscripts intended for this 
or any other part of Nature No notice ts taken 
of anonymous communications ] 


Inner Conversion in X-Ray Spectra 

More than ten yean ago, f\»stoi* rcjiortcd that 
ho had carried out experiments with heavy elements 
for tracing X-ray characteristic lines duo to the 
transition L l (2s) *- L,, t (27Yi< */*,/,), hut got no 
positivo results During the lust ten years, a number 
of other investigators* have also tcporUd negative 
results 

Theso failures have remained rather mysterious for 
tho transition L x *~ L t , t (An — 0) is not forbidden 
by quantum mcchunus anil actual calculation bused 
on wavo mechanics shows that the expect!d line 
should Ihi quite intense A recent seanh by 
ono of us (,) DM) for tho exjicctcd line of W 
(L, - L ,, v/« *- 139 G , X --- 6 4 A ) also yielded 
no {sisitivc result though both the excitation and 
exposure weio more than sufficient A search 
into the current literature shows that though these 
linos (L t *~ L t ) hove not been obtaimsl, a nmnbor 
of lines ot heavy elements (73Ta to 81 Tl) due to 
the transitions between N levels (jV 4>4 *" N tll ) havo 
been obtained by Thibaud’, del Kosario*, Magmisson*, 
Puna and Takens', while the laHl two woikers report 
lines due to the transitions (Af t> , •“ Jl/ 4l4 ) of a 
numbei of elements Since in all these lines. An ■= 0, 
the failure to obtain the hues due to t?i« transition 
(Lt L ,) wus remarkable 

It appears to us tlml the failuro to obtain tho 
line is to be completely ascribed to the 
inner conversion of su< h lines in the M levels of the 
elements A scrutiny of tho L level values of the 
elements shows thut from 02 LI to 88 Er the (L, — L,) 
values are greater and veiy elose to the M level 
values; for example, m W, the v/ft value for (A, -L t ) 
is equal to 139 5 while M, - 137 5, M t - 132 0 
An application of a modified form of tho formula 
for inner conversion given by Miss Hwirlos, Taylor 
and Mott, ond Hulme 7 shows that the (L, - L t ) 
lines should be completely converted in such eases 
It is only in 88 Er that the (A, L t ) v/R valuo is 
just less than any of tho M -level values and much 
larger than AI-level values But this situation persists 
only up to 56 Ch, from iodine again, L, — L, 
becomes just larger than some ilf-valuos, so that it 
in expected that only elomonta from Er to Cm aro 
capable of showing lines duo to (L x — L t ) transitions 
This conclusion lias not yet been tested 

It appears that the phenomenon of inner con¬ 
version is responsible for many of the intensity 
anomalies which are observed in tho line spectra of 
X-rays, as was suggested some years ago by Wontzel. 

M N 8 AHA. 

Physical Laboratory, J. B Mukehjie. 

University of Allahabad 
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Disintegration of the Separated Isotopes of Lithium 
by Protons and by Heavy Hydrogen 

The two known isotopns, Li* and Li 7 , have been 
separates) in quantities of tho oidiT of ono miciogruin 
by two sepat ato methods depending on the passage 
of several microamperes of lithium ions tlirougli 
electric and magnetic fields The separate isotopes 
were collected on metal discs cooled with liquid 
nitrogen, and after fixation by exposure to hydro 
chloric acid gas, were bombarded by protons anil by 
diplons in an apparatus already described 1 lt was 
possible to observe several hundred disintegration 
Jiarticlcs each minute from the Li 7 targets ami about 
half that number from the Li* targets arranged to con¬ 
tain about tho Borne number of atoms Tho results 
are sumtnaris<-d in tho nu ompanying table 


Jtnmliardlng VartleL* 

| Lithium 6 

| Lithium 7 

Proton* 

<> particle« of 

11 5 nun mime 

| « pjirtJf k*« of 

M 4 cm nuige 

Dlplona 

O-pATtklM Of 

13 2 cm range 

1 u-partlclea up 

1 to s cm range 

1 

Protons of 30 nn 
rmntfi 

| Ncutmna 


The purity of the separate sarripli's was apparent 
from the veiy small mimbi'r (less than 1 jier cent) 
of the 8 4 cin particles obtaimsl from the Li* targot, 
and the total absence of 13 2 cm particles from tho 
Li 7 target 

It may bo seen from the table that observations 
have Ihsmi miule not only on the a particles but also 
on the protons and neutrons liberated from lithium 
by heavy hydrogen Owing to the absence of the 
much mort abundant Li 7 , the Li* targets show very 
dearly the presence of the wry definite tango of 
doubly charged part ulus previously reported 1 at 
II 5 mm The mica window through which tho 
p wholes oscapisi into tho detecting chamber had on 
absorption equivalent to 6 mm of air, so tliut tho 
origin of tho shortei 7 G mm range gioup also found 
previously could not be determined 

These observations aro in complete accord with 
the assumptions made in previous papers 1 Details 
of the isotojie separation will be publishes! elsewhere 
M L Oliphant 
E 8 Shirk 

Cavendish Laboratory, B M Chow tiler 

Cambridge 

1 Hoy Soc Prof , A, 141, 722 , 1933 , ami refen hum given Ihnrr 

Dehydrogenation of (Estrin 
The chemical constitutions of kotohy droxycestrin 
and tnhydroxycoBtrm are now laigely established, 
mainly by tho investigations of Butenandt, Maman, 
and their collaborators Thoro remain, however, 
certain features of tho molecular structure which 
havo not yet boon experimentally jiroved, but depend 
upon tho assumption that the hormones aro biological 
degradation products of cholesterol The experiment 
now recorded was undertaken as a preliminary step 
in an attempt to obtain confirmation of some of the 
structural details which aro still m doubt 

Although Butenandt 1 has Hhown that tnhy- 
drox> cestrm may bo transformed into 1 . 2-dimethyI- 
phenanthreno by selenium dehydrogenation of the 
dioarboxylic acid arising by fission of the flve- 
meinbored ring IV, tho dehydrogenation of the 
hormone itself, with the tetraoyolio system still mtaot, 
has given very unsatisfactory results. The only pure 
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substance which has been obtained hitherto is 
ohrysene (0 0049 gm from fi 4 gm of crude crystalline 
hormone), which was isolated by Butenandt and 
Thompson* from the products of zinc dust distillation 
of kctohydroxyirstrm Nevertheless, it is clear from 
recent work on the selenium dehydrogenation of 
polycyclic compounds of known structure containing 
five mem bored rings (for example, Cook and Howett*) 
that suitable icstrin derivatives ought to bo capable 
of smooth conversion into derivatives of a ci/clo- 
pentenophnnanthrone by this method 

This is, in fact, the oase In order to avoid com¬ 
plication h duo to substituents in the fivo-membered 
ring, tlio carbonyl group of kotoliydroxycrstnn was 
first reduoed to a methylene group (Kishner-Wnlft 
method) Dehydrogenation of the ‘dosoxo* compound 
so formed led to a non-acidu substance by Homo 
socondary change involving the hydroxyl group In 
tho remainder of tho material (0 75 gm ) the hydroxyl 
group was therefore methylated before dehydrogena¬ 
tion Tho resulting methoxy compound (m p 76°-77®{ 
Butenandt 4 gives 72“) was heated with selenium at 
300°-320° for 24 hours, the product was distilled over 
sodium in a high vacuum, and the distillate was 
finally rocrystalliscd from alcohol There was ob¬ 
tained 0 125 gm of colourless needles or plutcs 
(dejs-nding on the conditions of crystallisation), 
which gave analytical figures in good agreement with 
those required for a methoxy-cycfojiontenophenan- 
threne (Found C, 86 9, 86 05 j H, 6 2, 6 4 , OMe, 
12 1 percent Mol wt,264,268. C„Hi,0requires0, 
87 05 , H, 6 5 , OMe, 12 5 per cent Mol wt , 248) 
This substance gave an orange-red picrate, m p 
135’-136 5° (Found C. 60 8 j H, 4 0 0 l4 H„O,N, 
requires C, 60 4 , H, 4 0 per cent), anil a golden- 
orange trmitrobciwne complex, m p 180°-101* 
(Found • C, 62 5, H, 4 2 C, 4 H u O,N, requires C. 
62 4 , H, 4 15 per cent) Tho melting point (134 !i° - 
130°) of the methoxy compound was unaltered by 
purification through the trinitrohcnzone complex 


CH, 



If the phenolic hydroxyl group and tho fave- 
membered ring are correctly placed in the current 
formula for ketohydroxymstrin (I), then this product 
of dehydrogenation must bo 7-methoxy-1 2-cyrlo- 
pentenophenanthrene (II) Tlie synthesis of (II) is 
in progress (in collaboration with Dr A Cohen and 
Mr C L Hewott) by a modification of the method 
used for tho synthesis of the [inrent hydrocarbon, 
1 2-cyclepentenophenanthrene* 

J W Coox 

The Research Institute, 

The Cancer Hospital (Free), 

London, S.W 3. 

A OlBABD. 

11 Square do Port Royal, 

(15 Buo de la Santd), 

Pans XIII* 
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Influence of Sensitisers on Chemical Reactions 
produced by Gamma Radiation 

Attention was first directed to the above subject 
during the oourse of an investigation on the decom¬ 
position of chloroform by radiation from radon. 
Chloroform is decomposed with liberation of chlorine 
which slowly disappears with formation of hydro¬ 
chloric acul as a socondary product. Tho decom¬ 
position was moasured by estimating the chlorine 
set free Certain discrepancies were obtained m the 
results which were largely explamed when it was 
found that tho apparent rate of decomposition was 
greatly influenced by the presence of the products 
formed This was shown by iriadiatmg for a second 
tune tho chloroform containing small quantities of 
products from the first irradiation It has been demon¬ 
strated by others that traces of moisture considerably 
increase the decomposition of ohloroform by X- 
radiation 

Gamma radiation oxidiBes solutions of ferrous salts. 
Bertholot’s solution of forrio ohlonde and oxalic acid, 
which is rapidly reduced by ultra-violet light, was 
found not to be reduced at all by gamma rays On 
the oontrary, the iron in the reduced solution is 
oxidised to the feme state, and the addition of small 
quantities of various organic and inorganic substances 
was found to accelerate or retard the rate of oxidation 
Striking results havo boon obtained recently with the 
photographic salt, potassium metabisulphite Solu¬ 
tions of this substance oxidise slowly in air, but more 
rapidly whon irradiated Tho solutions used wore of 
such strength that 6 o o required approximately 
18 co. Nl 1000 iodine solution for titration Tho 
radon seed (100-250 milheunes m strength) was 
enclosed in a lead case with walls 1 mm thiok, and 
was held centrally in a glass tube, surrounded by 
15 o o. of solution contained in a larger gloss tube 
Two tubes of solution without radon served ns con¬ 
trols Overnight the controls sliowcxi an amount of 
oxidation in 6 o c equivalent to approximately 
1 co N/1000 iodine The oxoess oxidation with 
radiation varied from about 2-5 to 6 co N/1000 
iodine 

Addition of small quantities of iodine solution to 
the bisulphite had a negligible offoct on the oxidation 
of the non irradiated controls, but a voiy groat effect 
on the solutions irradiated, so much so that 0 04 c o. 
of N /1000 iodine added to 100 c c. of the bisulphite 
solution was sufficient under the preset ibod conditions 
to bring about the complete oxidation of the irradiated 
solution. Potassium iodide and potassium bisulphate, 
added in equivalent amounts, produoed the sarao 
effect Light and X rays also bring about the oxida¬ 
tion of bisulphite, but m the ease of these radiations 
the sensitising action of irradiation is less marked than 
with gamma radiation. Glutathione, an oigamo 
compound of great importance in tissue metabolism, 
was prepared by Hopkins’ method and tested. 
Although its rate of oxidation in solution was quite 
definitely accelerated by gamma radiation especially 
in tho unneutralised state, the rate was not further 
increased by iodine, potassium iodide or potassium 
lodate 

Crabtree and Cramer, in recent communications 
dealing with the action of radium on oanoer cells 1 , 
havo shown that the susoeptibiiity of cells to radium 
is not a fixed property of a given type of oanoer oell, 
but changes with the environment. The effect of 
oertain well-known inhibitors of metabolism was 
shown to produce varying sensibility to radium 
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m tumour cells Pruaaio acid and low temperature 
greatly increased the susceptibility of tumour tissue 
to radium, anaerobiosis produced the opposite effect. 
The glyoolytio inhibitors lodoaoetio acid and sodium 
fluonde had little or no effect on the action of 
radium As a result of their experiments they 
suggest that it may be possible to increase the 
radiosensitivity of oells by introducing suitable 
chemical substances The results obtained in our 
laboratory appear to lend force to this suggestion 
by showing that reactions fostered by gamma-, and 
X-, radiations can bo senuitisod by small additions 
of chemical bodies in an analogous manner to the 
action of sensitisors in many well known photo¬ 
chemical reactions. 

George HA-Rkkr 

Cancer Research Committee, 

University of Sydney 
Dec 7 

■ Pror Ro» Sot , B, US, 22fl, 218 


Ethane from Acetic Acid 

I suggest that Messrs Glasstonc and Hicklmg 
(Nature, Fob 3, p 177) may spare thomscKex fiom 
any “comprehensive investigation of the Kolbo 
synthesis” This was made clear nigh on fifty years 
ago 

Chemists were rational in tho distant post Hating 
proved expeiimcntally, by their joint labours, in 
1847—48, the tiuth of the conception first propounded 
by Bcrseelius, that acetic acid was “a compoiuid of 
oxalic acid with the conjunct methyl", our view 
to-day, Frankland and Kolbo both started out as 
Japhoths in search of Radicles Frankland wont 
gaily off with the alcoholic iodides and metals, to 
bag zinc methyl and various paraffins Kolhe re¬ 
sorted to electrolysis but also bagged paraffins His 
results are recorded in tho Quarterly Journal oj the 
Chemical Society, vol. 2 , tho account was given to 
tho Sooiety on March 29, 1849, before anything had 
boon heard of Kokulfi. 

From previous oxpenencc, regarding * electrolysed 
oxygen (as) ono of the most valuable oxidising agents 
at the chemist’s disposal” , thinking that “electricity 
might effect a separation of its conjugated con¬ 
stituents” Kolbo electrolysed acetic acid (as 
potassic Halt) Ho obtained tho result he expoctod, 
expressed in the equation 

HO (C|H a )C|O a + O - C*H t + 2CO, + HO. 
Kolbe’s use of CO, (C => 0, O -> 8) is of historical 
significance. Acids wore then thought of as compounds 
of an acidic with a basic oxide; bearing this m mind, 
the equation wo write to-day is the precise equivalent 
of Kolbe’s 

2CH, CO,H + O = (CH,) a + 2CO, + OH„ 

Came 1806 Sohutzenberger, following up Sir 
Benjamin Brodie's discovery of acetic peroxide, 
simply mixed an excess of barium peroxide with 
acetic oxide in a small flask j on warming the mix¬ 
ture, ethane, together with twioo its volume of carbon 
dioxide, was regularly evolved He remarks “the 
preparation of ethane m this wav is as simple as 
that of any other gas" The work has been strangely* 
overlooked (C.R., 61, 487 ; 1865) 

Some of us, having regard for patent facts, have 
long preached the doctrine, that the electrolysis of 


aqueous solutions is essentially an oxidation 
(hydmxylation) process Oxygen is commonly 
obtained because tho peroxido first formed is decom¬ 
posed at the oloctrode surface Any promoter of 
its breakdown, such as load peroxide, nocossarily 
prevents tho appearance of the peroxide or of its 
immediate decomposition products In making acetic 
acid from aldehyde, on the largo scalo, during the 
War, the need of a manganese or oilier suitablo salt 
to prornoto decomposition of peraietio compounds 
was clearly recognised, though not fully until after 
a serious oxplosion Textbooks have little rcgaid for 
truth The fiction that hydrogen and oxygon are 
lmnnxliate pioducts of electrolysis is a hardy iheHtnut 
wo might well transfer to tho dustbin no l>oy should 
be taught to use it as a Conqueror 

Henry E Armstbonu 

55 Granville Park, 

HE 13 


Passage of Hydrogen through Steel 

T was much interested in tho coinmunii utiun by 
T N Moms to Nature of February 10. p 217, 
concerning the observations he has mado relating to 
the diffusion of hydrogen through steel Since he 
asks wlietlici facts of the kind he mentions have 
boon previously iceorded, may 1 make tho following 
observations * 

The diffusion of hydrogen through mild stool under 
varying conditions ol temperature ami acid con¬ 
centration formed tho subject of a paper which was 
jmblishod (under my name) in the Journal of the 
Iron anil Steel Institute, vol 2, 1925 This paper 
dealt with a quantitative study of certain aspects 
of this interesting problem , but it was by no means 
the first time that the phenomenon had been 
observed So far back os 1874, Osborne Reynolds 
directed attention to it in a paper lie published in 
tho Memoirs and Proceedings of the Manchester 
Literary and Philosophical Society, vol 13, p 93 
(' A Edwards 

University College of Swansea, 

Singleton Park, Swansea 
Feb 0 


Side-Chain Reactions of Benzene Derivatives 
We have recently examined a number of side-chain 
reactions in the light of the postulate that the 
differences in the rates of reaction of a senes of 
similarly constituted compounds undor identical con¬ 
ditions are to be ascribed solely to different energies of 
activation, substituents contributing adilitively to 
the total energy 1 Our results* for the reaction of 
hydrogen ion with various p-substituted aceto¬ 
phenones X C,H, GO CH,R (acid-catalysed proto- 
tropy) indicate that the energies of activation are 
given by the expression E** E % — C (p — ap*), where C 
and a are constants for the sones, E, is the value of 
E for the unsubstituted compound, and p is the 
dipole moment of C a H a X. The substituent* dealt 
with included three halogens, to wluoh the equation 
applies accurately, but did not include ‘inclined’ 
groups such as —OAlk and —N Aik, We further 

suggested* that the expression E^-E % ±C (p—op*) 
might be applicable to side-chain reactions m 
general, the negative and positive signs referring 
respectively to those of Classes A and B* A review of 
fourteen reactions led us to the conclusion that, for 
m-substituted compounds, the equation is valid exoept 
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when tho substituent is a halogen, while, with the 
substituent in the p-position, complications arise, as 
anticipated, from the operation of eleotromorie effects, 
and m a number of Class B reactions the term in p* 
changes sign, an observation for which there was 
no obvious explanation 

We wish now to suggest that, while tho equation 
R<=E t —C (|x— op,*) applies to reactions of Class A, 
tho correct expression for Class B reactions may be 
E=E,+C ((i+op*) Assuming this expression, the 
halogens as a group behave in accordance with tho 
dipole moments of C ( H ( X, while the ‘inolmed’ groups 
are exceptional The new view is based, in fact, on 
the probability (kindly pointed out to us by Prof 
Ingold) that the ‘effective polarity’ of these groups is 
represented not by the measured dipole moment but 
by the component m the piano of tho nucleus The 
calculation of the angle of inclination for — OCII„ 
from results where complications appear to be absent*, 
gives tho value 112° or 104 fl°, according as tho value 
of g for anisole ih taken us - 08 or —12 Debye 
units This may bo compared with tho angle sug¬ 
gested for singly-linked oxygen* and the vertical 
angle for water 7 . 

No clear distinction can at present be drown 
between tho possibility outlined above and that 
suggested previously, but it is hoped to obtain further 
information from experiments now proceeding at 
these laboratories 

W 8 Nathan 

The Technical College, H B Watson 

Cardiff 
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The Infinite and Eternal Energy 

The quotation for winch Mr Donald Murray asks 
in Nature of February 24 is in Herbert Spencer’- 
“Principles of Sociology", Pait 6- Ecckwmstical 
Institutions, Chap 1ft--.Religious Retrospect anil 
Prospect It them mads os follows “But one 
truth must grow e\er clearer—the truth that them 
is an Inscrutable Existence everywhere manifested, 
to which he [tho man of science] can neither find 
nor concoivo either beginning or end Amid tho 
mysteries which become the more mvstennus the 
more they am thought about, there will remain the 
one absolute certainty, that he is ever in presence 
of an Infinite and Eternal Energy, from which all 
things proceed ” 

It first appeared in January 1884, when this 
chapter of the ‘ Sociology” was published ns the 
first article in the Nineteenth. Century It was, I 
think, mainly responsible for the attack mode upon 
Spencer by the late Mr Frederic Harrison, the 
controversy between him and Spcnoer lasting almost 
throughout that year In the course of the con¬ 
troversy, Mr Hamson had referred to the Inscrutable 
Power as “the All-Nothingness”, and Spencer replied 
m July ' ‘So far from regarding that which transcends 
phenomena as the ‘All-Nothingness’, I regard it as 
the All Being Everywhere I have spoken of the 
Unknowable as tho Ultimate Reality—the sole 
existence; all things present to consciousness being 
but shows of it ” Tho entire controversy was issued 
pi book form m America, at tho insistent request 


of Spencer’s American friend Prof E L. Yeomans, 
but an objection raised by Mr, Harrison so incensod 
Spencer that he wired to hm New York publishers 
ordering tho book to be withdrawn and the plates 
to be destroyed It was unfortunate, for the whole 
incident made much clearer the positive aspect of 
Spenoer’s dootnno concerning the Ultimate Cause, 
as opposed to the negative aspect so unduly enlarged 
upon by his opponents 

George Eastgatk 

28, Stanley Road, 

Woodford. E 18 
Feb 20 


[Several other correspondents, for whoso letters 
we cannot find space, have also identified tho 
quotation —Ed. Nature ] 


Uniformity in Bibliographic Particulars 

In the library of the John Innes Institution, and 
presumably in other scientific libraries, the indexing 
of ‘sejiarates’ has become a formidable task It is 
modo more laborious where the particulars given of 
tho source of tho paper are misleading or incomplete 
Editors will not, I am sure, bo unwilling to consider 
tho needs of tho librarian, and I therefore vonture on 
some suggestions 

First, the bibliographical particulars should be 
readily available on the co\er or front page of the 
separate (It is not necessarily the business of the 
person making the index cards to read the papers ) 
-Secondly, no irrelevant matter should appear The 
oitation should be essentially os follows . 

Name of author , titlo of paper , year , name 
of journal , volume , page references (The 
pagination should bo unaltered ) 

Although there are a number of journals which 
adhere to this standard practice, too many others 
deviate from it m one way or another Tho moat 
usual deviations are the following — 

(1) Separates are sent out in blank covers, or in 
covers bearing tho name of tho journal but no other 
particulars 

(2) Tile title, etc , is given on tlm cover, but the 
page references omitted 

(3) Tlie name of tho journal is followed by the 
day, month and year of publication, and tho volume 
and page references omitted , or the session (in the 
case of Proceedings) is given, and tho year omitted. 

(4) Tho paper is re paginated, anil the original 
page references not only omitted but also unasoer- 
tainable 

(5) The oover is like that of the parent journal, 
and the name of tho author of tho paper either has 
to compete with that of tho editor of the journal, or 
docs not appear on tho front page at all 

To take these points m order • (1) may be due to 
economy, which does not permit of a separately 
printed oover. It would oost no more and would suit 
most of us better to have such a paper without a oover, 
but with full particulars at the bead of tho first page. 
(2) is duo to lack of foresight, os it is scarcely any 
more trouble for the printer to add the page references 
when printing the title , but m their absenoe every 
recipient of tho separate who keeps a card-index has 
to waste time looking inside (3) shows a look of 
foresight that is oven more depressing, as one cannot 
cite the complete referenoe without undertaking 
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bibliographical research on one’s own account As 
the reprints are meant to reach those who do not soe 
the journal, it seems indeed thoughtless to give on 
them a citation which cannot be completed except 
by roferenoe to a file of the journal The same applies 
to (4) In (6), which is duo to oxooes of zeal, tlie 
author’s name if it appears at all is coyly hidden 
betwoon those of the editor and publisher (as in the 
case of the railway station which was called Bovnl) 
Thu at the best is distracting to the eye , at tho 
worst, m the hands of on assistant 


by the length of a lino or, better still perhaps, by 
the interval between two points and it would seem 
that tho inteiesting chronologies* of Piof Thomas 
Young are ndinnably adapted to the determination 
of contemporaries. 

In referring to the Chronology of Muthomuticiuns 
and Mechanics, reproduced in Fig 1,1 was interested 
to read, on the facing page. Young's counsel of 
perfection to everyone who is clismmu of enlarging 
the sphere of our knowledge with respect to any 


who is not very strong m foreign 
languages, it can lead to quite 
remarkable results in the filing 
Thirdly, on the more general 
question of bibliography, apart 
from tho immediate one of sep¬ 
arates, journals have various idio¬ 
syncrasies There are for example 
some whic h begin over again at 
p 1 for each jiait within the 
volume, or liavo separately pag¬ 
inated appendiees Surely tho 
volume should always be the unit 
There ih one venerable and dis¬ 
tinguished London journal sent out 
in continuously numbered parts , 
the volumes ore made up of 
an irregulat number of these parts, 
but there is nothing on the cover 
to show which put t begins nr 
pnds a volume Then there are 
a great many journals which still 
use roman numerals, a quaint 
but eye-strainmg practice There 
is the confusing tuck of number¬ 
ing the plates, including their 
vornos which are always blank, 
along with the tpxt, and finally 
there is the practice of putting 



last year's date on an overdue 

part. Such falsification of a document is scarcely an 

example of scientific integrity 

To conclude, it is evident that many journals 
winch are scientific in content are traditional in 
form It may be that tlioro are certain advantages, 
of which I am unaware, in the practices which I 
deprecate, but it seems more likely that thoy have 
persisted, not on account of any essential virtue, blit 
simply because it has been no one’s business to have 
them altered The eminent men ol science who 
conduct the journals may < onsidor such small matters 
unworthy of their attention , but convenience and 
consistency underlie all scientific method and might 
well be applied in this case as in others 

Brenhilda Schafer 
(Librarian). 

John Innes Horticultural Institution, 

London, S W 19 
Jan 1 


Graphical Determination of Contemporaries 
The illustration which Mr. Lucas gives of his 
graphical determination of contemporaries 1 is perhaps 
An unfortunate one, for oven with tho help of this 
example his letter affords no clue as to what he is, 
trying to do or why he has chosen an oblique method 
of doing it. 

The duration of a life is very simply represented 


branch of science “to collect tlmt previous know¬ 
ledge of all that hns been already done with the same 
view, which, in justice to himself, lie ought to 
acquire before he inters on the pursuit, or at any 
rate, in justice to tho public, before he (.alls on the 
world at largo to paiticipatn in his improvements 
and discoveries” 

A F DitroN 

Oncnbiuik, (<nrston, 

Hertfordshire 

Juii 30 


Natuu^US, 141, Jan 

£53 Art* ’, London, 




Xntural rhlloaopii) sad the 


The Viability of Spirochetes dried in Vacuo 
Tt is weJJ known that ail kinds of spirochetes, 
both pathugemo and non pathogenic, arc unable 
to withstand ordinary desiccation, for repeated 
experiments havo shown that thoy very soon lose 
their vitality after ordinary drying Hitherto, how¬ 
ever, no attempts seein to have boon n>corded on 
the results of dryiug these organisms by the special 
methods used with success for tho preservation of 
certain filterable viruses and some bacteria In view 
of the difficulty and exporme of maintaining strains 
of HpirochaiUw in the laboratory, it seemed of interest 
to soe whether they could be preserved in tho 
same way, and the results show that under special 
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conditions it u possible to dry them without destroy* 
ing their vitality. 

Fivo strains of spirochaites have been used in these 
preliminary experiment*, two culture strains of 
Sptroehata palltda obtained respectively from Kroo 
and Vosarhelyi, and throe strains of Spirochasta 
biflexa, the common water leptoepira, two Leyden 
strains obtained from Bohuffner and van Thcil, and 
a strain which I have recently isolated from London 
sewage. Extreme* types of spirochetes wore thus 
included, for Spirochasta pallida is somewhat exacting 
in it* cultural requirements and in addition to being 
very susceptible to variations m the media, normally 
requires subcultunng every week, whiNt Spirvchata 
biflexa is much more resistant and, at room tem¬ 
perature, cultures will remain positive for some 
montlia 

About 0 6 c o of a rich suspension of the 
spirochaites in their respective media, which both 
contained approximately 10 per cent of rabbit serum, 
was placed in each of a number of small sterile teet- 
tuboe. The tubes were then placed in a freezing 
mixture at —10° C until tho contents had solidified, 
and then placed m a desiccator containing phos¬ 
phorus pentoxido, and the air exhausted ns quiokly 
as possible Tho desiccator and its contents were 
than loft m the ico chest and tho desiccating agent 
renewed tho following day and tho air again ex¬ 
hausted After 15 days under these conditions, the 
dried contents of tho tubos were inoculated into 
fresh culture media, and in every case tho spiro- 
ehtetes wore found to have remained alive Tho 
strains of Spirochaia biflexa seemed to grow more 
slowly than when ordinary motile spirochetes wore 
used for inoculating the culture tubos, but in the 
cose of the two strains of Spirochasta pallida, their 
rate of growth socmed to havo been unaffected 

Although at present tho vitality of those spiro¬ 
chetes dried in vacuo has only been tested up to 
15 days, there is no reason to doubt that they will 
remain alive for very much longer periods This 
method, therefore, should be of value for the 
maintenance of strains of spirochirtos in tho labora¬ 
tory, as it reduces tho neci ssity for repeated 
subcultunng 

Ed wAnn Hindus 

National Institute for Medical Research, 

Hampstead, NWS 


Insect Transmission of Spike Disease 

It has been recently announced 1 that transmission 
experiments with the Jasmd, Moonui albimaculata, 
have yielded three positive results; that tho 
symptoms so produced ore inseparable from typically 
spiked plants on morphologioal, biochemical and 
cytological grounds 

This important result was the subject of a dis¬ 
cussion at one of the mootings of the Working Com¬ 
mittee on Spike-Disease Investigation (July 28, 1933) 
when Dr V Subrahmanyan, m view of tho funda¬ 
mental nature of the finding, suggested that the 
result should be critically examined in all its aspects 
As a result of the discussion, it was felt that the 
evidence, based on symptomatic and other grounds, 
was by itself not sufficiently conclusive to justify 
the incrimination of Mooma as the vector of spike 
disease. It was therefore suggested that the matter 
should be regarded as sub juduts pending the results 


of mfectivity experiments by grafting, which was 
considered to be the decisive test in doubtful eases 
of disease. 

It is well known that the sandal plant assumes a 
variety of morphological characteristics, some of 
which are often mistaken for the oondition of spike. 
Experiments havo shown that this condition eon be 
brought on by depnval of host plants, an impoverished 
soil, drought and other adverse soil and climatic 
factors These symptoms can be distinguished from 
those of a genuinely spiked plant, are not transmitted 
to other healthy plants by grafting and can be made 
to disappear when the adverse conditions are re¬ 
moved 

A typical spiked plant, howover, is infective, the 
symptoms of the disease being oommumcable to 
other healthy plants through grafting, a technique 
which has proved most useful m determining the 
mfectivity of doubtfUl cases of spike. It is the 
infectious character of tho disease that rendore the 
problem economically important and serious 

It is clear from the above discussion that it is 
important to distinguish between the ourable and 
non-infoctious condition of stunting induoed by an 
adverse environment, as against the deadly and 
infectious oondition of spike disease, which, to an 
oxfierioneod worker, is not difficult to diagnose The 
following are results of grafting tests which have 
boon earned out . 

Number of Number of 
Leaves from plants operated plants spiked 
Spiked plants 12 9 

Insectary plants M 0 

They oonflrm tho suspicion that the three plants 
alleged to bo diseased only represented a stunted 
oondition which was brought on by an impoverished 
soil, want of a vigorous host and probably aggravated 
by insect feeding The symptoms have not been 
transmitted through grafting, and further, the plants 
themselves, after a careful nursing with fresh soil 
and host, have since turned completely hoolthy 
M Brkenivabaya 

Department of Biochemistry, 

Indian Institute of Scionoe, 

Bangalore 
Jan 18 

1 NMUXB, 1M, 502, Oot 14, 1931 


Bilateral Gynandromorphum in Feathers 
Ma Paui ’Espinashk has reoontly pointed out 1 
somo difficulties preventing comploto acceptance of 
the growth rate thoory of Lillie and Juhn* in which 
bilateral gynondromorphism of individual feathers 
is nuppoeodly explained. Tho oxistenoo of differences 
m rates of growth of individual barbs, by which 
these authors explain different degroes of suscepti¬ 
bility to female hormone, would be proved if, in 
successive cross seotions of a feather, barbs arising 
near the ventral point fused with the rhaohis at a 
higher level on one side than on the other, but this 
has never yet been observed 

The concrescence theory of development of a 
feather, in which the rhaohis is regarded as formed 
from two halves of a collar (the growing basal region) 
is also due to these authors, but this interpretation, 
necessary for an explanation of the growth rate 
theory of Lillie and Juhn, is not m agreement with 
the results of Davies 1 and Strang 1 . 
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Awarding to the proeent investigation, tho forma¬ 
tion of ndgea m a feather follows, and is probably 
duo (o, tho rapid proliferation of intermediate colls 
causing increased pressure on tho pulp, while lateral 
expansion is prevented by the sheath Those ridges 
proceed in a curve round the feather germ, so that 
ultimately the ridge nearest the ventral point lies 
dorsally Thore is no suggestion of a movement of 
oells from ono position to the other --rather a passive 
cutting up of the intermediate coll layer 

The rhachiH has a complex origin, as Davies and 
Strong agroe, but whioh Lillie and Juhn consider 
incorrect Sections through tho tip of a feather show 
a ring of barbs, with little or no difference in size 
between the vontral and dorsal ones This is par¬ 
ticularly evident in embryonic feathers Successive 
cross sections down the feather show tho fusion of 
barbs to fonn the rhachis 

The hyporhoohis is formed in tho same way, the 
ndgo nearest to tho vontral point fusing with its 
neighbour as do the ndges near the dorsal point in 
forming the rhachis The calamus is merely tho 
comified collar, as though the procoas of cormfication, 
having gained speed m passing down tho feather 
(correlated doubtloes with tho withdrawal of pulp) 
is horo too rapid for tho formation of ridges 

In view of this method of dovolopmont of individual 
barbs, it is difficult to correlate the appearance of 
female bars on ono side only of an otherwise sym¬ 
metrical feather, with differences in growth rate of 
the barbs Barbs certainly grow more quickly at 
their apices, where they are smaller in cross section 
than near the rhachis—-hence tlio upward curve of 
barbs in a definitive feuther. But barbs of equal 
length at any lovcl must of necessity havo arisen at 
tho sarao time near the vontral side of tho germ 
Somo other explanation, therefore, must bo advanced 
for a correct interpretation of tho female bar in tho 
feathers figured (Nos. 51 and 52) by Lilho and Juhn 
A re-examination of fcatlier development is 
obviously necessary for an accurate explanation of 
known oxpornnental facts, nnd it is bojssl, during 
the summor, to publish the results of a study, now 
nearing completion, of tho development of nestling 
and definitive feathers in the domestic fowl and tho 
duck, and of definitive feathers m the starling 

Amnk Hoskxh 

Department of Zoology, 

Tho University, 

Locrls. 


> NatOU. US, 330, Kirch 8, 1934 
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Effect of Yeast Extract on the Growth of Plants 
Ws have read with great interest the communica¬ 
tion by Prof V Subrahmanyan and G, S, Siddappa 
in Natube 1 under this title, in which the authors 
state that in 1932-33 several Indian papers published 
results of their experiments, in which yeast extract 
was injected into plants with a marked effect on 
the growth and blooming. Unfortunately, we were 
hitherto completely unacquainted with this interest¬ 
ing work and, consequently, were unable to refer to 
it in our previous paper on the subject *. 

Our work was earned out in 1932-33, and differs 
substantially from the observations of Subrahmanyan 
and Siddappa, as we showed that plants are able to 
take up the promoting factor (or factors) in the 
yeast extract, through their roots. In our opinion, 


this w of great interest, since it tends to show that 
the micro-organisms in soil are of importance in 
the formation of different growth-promoting factors 
Soil micro-organisms would thus have functions 
previously unforeseen. 

Further to our earlier note, we have found that the 
factor which stimulates the blooming of tho pea is 
soluble m ether (communication to a meeting of tho 
Soomty of Finnish Chemists on November 4 last) 
The extract is equally effective in stenlo water cultures 
and in tho usual pot cultures with quartz sand 

Pot cultures with different types of soil showed 
that in clay soil the effect of yeast extract on the 
growth of tho (>ca was still distinct, although not 
so marked as in quartz sand. In rich humus soil 
the effect was very weak or possibly nil This could 
bo explained by assuming that tho stimulating 
factor of yeaHt extract is normally present in soils 
rich m organic matter and with an abundant micro¬ 
flora 

A detailed report of our work on tho subject will 
appear elsewhere 

A. I Vihtantcn 

Biochomioal Institute, Syxnove v Hausen 
Helwngfore Jan 26. 


The Age of the Sub-Crag Implements 


1 am glml that Prof Boswell 1 hiis expressed an 
opinion upon the nature of the material attached to 
the surfaces of a rostrocarinate flint implement exhi¬ 
bited, recently, in tho British Museum There are few 
people fur whoso views upon such a matter 1 entertain 
more lospoct, and I intend, if he will allow me, to go 
further into tho question of tins particular implement 
with him, and of that of others I am in process of 
collecting from beneath the Bed ('rag It is evident 
that mo are dealing with a cnmjilex matter in which 
Prof Boswell's specialised knowledge of Crag delimits 
will be ot great value 

As regards tho geological age of tho boxa tones, I 
find that Lankinter, who made a very close 1 study ot 
those siM'cimens, and, in fact, gavo to them their 
characteristic name, stales* that they an' “Tho 
Remains of a Pliocene deposit, anterior to the 
Coralline Crag, and identified by its fossils with tho 
Black Crag, or Dicstian Sands of Belgium”, while m 
Clement Reid’s “Pliocene Deposits of Butain”, p 223, 
the “Sables A I&ocardva Cor, or Dn>sUan” of Belgium, 
am placed by him in what ho calls tho “Older 
Pliocene” Aik), in the Survey Memoir “The Geology 
of the Country around Woodbridgo, Felixstowe and 
Orford”, p. 16, Prof Boswell himself states “Al¬ 
though the boxstono fauna has been oomparod with 
tho Continental Miocene, or oven with tho Oligocene 
(Kupelian), it is at present generally regarded os of 
Lower Pliocene Ago ” It was for those remains that, 
in my recent note in Nature*, I stated that the 
Diestian boxstonos are referable to the Lower Plioceno 
epoch But, in the note mentioned, I modo no claim 
that the British representatives of tho Continental 
Dieetian deposits are the boxstonos of Suffolk. I 
merely, like Lankester, lodk upon tho boxstonos as 
representing, in the Suffolk Bone Bed, the Diestian 
Sands of Belgium. 

J. Reid Mont. 




a, 1984. 
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Research 

Indian Iconography Touts of inspection in Bengal 
districts by Mr H E Stapleton, Director of Public 
Instruction, N Chakravarti and S. K Saroswati, 
have producod data of historical and archaeological 
interest whioh are recorded in three communications 
(J. and Proc. A mat Soc Bengal, New Sor , 28, No 1 , 
1932) In the district of DinAjpur along the ChirAmati 
River, in particular, Mr Sariwwati found interesting 
sculptures among figures worshipped at local slirinos 
which have furnished details of importance m Hindu 
iconography In the village shrine of Doh&bandh 
was found u sandstone Ungam of very rare icono- 
graphic character It is encircled by four effigies 
of the Devi, which hav e matted hair and are seated m 
the ptulm&sana attitude with clasped hands held up 
in adoration Tho female figures around Siva’s 
symbol ovidontly stand for his female energies At 
Mahcndra a previously unknown iconographic wpi-ci- 
mcn was obtained This is an image, probably of 
Sflryya, on tho pedestal of which are the seven 
horses and tho chariot, above uro all the usual 
attendants, Dandl, Pingala, his two queens, etc 
All tho figures are booted as is usual with the image 
of Siiryyu The interesting feature is that Siiryyu 
has si v hands instead of four or the more usual two 
The two muin hands hold lotuses by the stalks as 
prescribed, the others sliow respecti\ely the gestures 
of ‘granting boons’ and ‘granting security’, one holds 
the rosary and another the jmt Nowhere are six 
hands mentioned or Hhown, nor are the rosary and 
pot known as his attributes Tho imago seems to 
correspond to a description of Dh&tri, the first 
Aditya, except for the two additional hunds Tins 
is perhaps tho first iconographic tieatment of 
such a deity yet discovered At Betnu a female 
figure fighting with a host of put bellied Amiran 
is evidently an aspect of Chandika fighting tho 
demons She holtls various weapons ill thirty-two 
hands, but in spite of tho large numbor of addi 
tinuul arms, the figure is masterful in its life and 
roality 

Prehistoric Goats of Poland In a neolithic settlement 
in the commune of Zlota, Poland (dated 2500-2000 
B o ) remains of domestic goats have been found, and 
M K Wodzicki identifies the fragments as belonging 
to tho Capra pnsca type (Acad Polonaise Sci Lett res, 
1933, p. 89) Tho skulls and horns show a consider¬ 
able amount of variation, but there is no indication 
that any other species was domesticated Fragments 
which havo been describod from fifteenth and six¬ 
teenth century settlements in Poland and from early 
historic sites alm> belong to C. pnsoa-typxu, although 
in the Middle Ages two races can bo distinguished 
by tho compactness or divergence of the horns, and 
in the early ages the horns are distinctly smaller 
and their slope markedly divergent 

Hydrography of an Indian Tank, Dr Hem Singh 
Pruthi has made a detailed study lasting over three 
years of the seasonal changes m the physical and 
chemical conditions of the waters of tho tank in the 
Indian Museum compound ("Studies on the Bio¬ 
nomics of Fresh-waters m India (1)”, Internal Rev 
Hydrotnol Hydrographic, 23, Hft. 1-2, 1932) 

In the tropics, growth is more rapid and decay 


Items 

is more sudden than m temperate regions, also, 
because of the great amount of evaporation and 
consequent rainstorms, the condition of tropical 
waters is altered more m a few hours than in many 
days in temperate regions It was found that there 
was a complete mixing of surface and bottom waters 
in January, tho upper layers after this becoming 
wanner and a thermal stratification beginning which 
is complete in April. The pH value has two maxima 
in the year, in spring and in autumn, the lutter being 
higher than the former Tho changes in the pH 
value seem to be connected with the photosynthetic 
activity of the chlorophyll-bearing organisms, which 
depends on the weather and tho amount of necessary 
salts available If tho weather is fair, tho surface 
water is generally saturated with oxygon after 10 am , 
but the bottom water is always deficient m oxygen 
The surface layers are replenished in salt content partly 
when tho thermal stratification is disturbed during 
the monsoon or when tho waters mix in January, 
but chiefly by tho rain-water laden with salts which 
flows into the tank from tho high hanks during the 
rainy season 

Morphology of the Insect Abdomen The writings of 
Mr K F, Snodgrass on insect morphology are well 
known to all students of entomology In his most 
recent contribution entitled “Morphology of the 
Insect Abdomen” (Smithsonian Misc Coll, 89, No 8 ; 
Oct 1933) he continues his previous memoir on this 
subject and, in tho present instance, deals with the 
genital duets and the ovipositor He concludes that 
the primitive gonoducts were paired mesodermal 
tubes each opening to the exterior by a separate pore 
These pores wore located on tho7th abdominal segment 
in tho fomalu anti on the 10th segment in tho male. 
In most insects, as wo know them to-day, a median 
ectodermal passage has developed and become con- 
noctodwith the primitive ducts This has resultedintlio 
acquisition of a single genital porewhich opens between 
the 9th and 10th segments in the male, while in tho 
feinalo it is more vanablo in position sinco it may be 
located on tho 7th, 8th or 9th segments In dealing 
with tho struoture of tho ovipositor, Mr Snodgrass’s 
account w illustrated by a woalth of original figures 
portraying tho structure of tho organ and its asso¬ 
ciated musculuturo in different groups While in 
many Orthopteia the ovipositor is formod by throe 
pairs of valvules, in the Crylhdro and Acridid® only 
two pairs uro evident, namoly, the 1st and 3rd, the 
2nd pair of valvules being vestigial On tho other 
hand, in tho Thysanura, Hemiptera and Homoptera, 
tho ovipositor is likewise formed of two pairs of 
valvules, but in thoso cases it is the 1st and 2nd 
pairs that compose the organ The memoir w 
too detailed to allow of more than brief mention 
anil is one of general interest to students of inseot 
morphology. 

Protein Metabolism in Wheat in Relation to Nitrogen 
Supply. In a study of tho distribution of nitmgon in 
wheat plants grown ra water culture, A G MoCalla 
(Canadian J Res , 9, 542 , 1933) finds that altering 
the nitrogen supply does not materially affect the 
amount of protein in the plants, though with low 
nitrogen supply there is a marked reduction in the 
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mount and proportion of non-protein nitrogen and, 
in particular, a much lower proportion of amide 
nitrogen. These effects are not, however, observable 
in the seeds, where low nitrogen supply reduces tho 
total nitrogen present, but does not cause any 
significant variations m the proportions of protein 
and non-protein nitrogen. The proteins of the 
seeds, on the other hand, possess lower proportions 
of amido nitrogen and higher proportions of mono- 
amino nitrogen when nitrogen supply is low Finally, 
the low-nitrogen seeds contain a much smaller pro¬ 
portion of gluten than do those supplied with 
abundant nitrogen In both sots of seeds, the physical 
properties of the glutens and the ratio of alcohol- 
soluble protein to alkali-soluble protein appear to be 
identical. Tho author concludes that differences in 
nitrogen nutrition do not produce any essential 
difference in the quality of tho kernels except those 
duo to varying amounts of gluten. Tho variations 
in quality of gram of any variety of wheat grown 
under flold conditions arc, therefore, duo to othor 
factors 

North Pennine Ore Deposits The well-known mineral 
fiolda of Alston Moor and Upper Woardale have been 
studied in detail by Dr K C Dunham (Abe Proc 
Qeol Soc , p 47, 1034) Tho mineralised aroa is 
divided by the faulted monocline of Jlurtrceford into 
two crudely circular areas within each of which the 
minerals are distributed laterally and vertically in 
woll-markod concentric zones Three zones of ganguo 
minerals are recognised a central fluorspar region 
(281 veins) , a broad ponphoral fnngo of barytes, 
with local witherite (208 veins) j and an inoonstant 
transition belt (17 veins) From ouch oontre tho 
successive sulphide zones are characterised by (1) 
notable amounts of chnlcopynto , (2) galena with 

subordinate zinc blemlu , (3) galena and zmo blende 
m roughly equal amounts , and (4) galena alone, 
blende falling off rather abruptly Sulphides die out 
beyond tho galena rone and the veins become almost 
entirely barytio Tho zonal arrangement is super¬ 
imposed on the Carboniferous formations and the 
Whin Sill with complete impartiality. This marked 
independence of distribution servos to dismiss tho old 
lateral secretion hypothesis, and to prove that the 
Whin Sill was not directly concemod with tho 
mineralisation It is suggested that the ores were 
introduced by hydrothermal solutions derived from 
oertam deep-seated foci of intrusion (oaeh corre¬ 
sponding to a dome of mineralisation), of which tho 
representative igneous rocks have not yet been 
revealed 

Initial Motion of Earthquakes. Two years ago, Mr. 
T. Fukutomi notiood a similarity in the direction of 
the initial motion of earthquakes in certain parts of 
the Kwanto district, Japan He has reoontly Btudied 
tho distribution of earthquakes with similar initial 
directions of motion with fuller materials (Bull. 
JBarthq. Ret. I net. 11, 510-028, 1933), using earth¬ 
quakes with distmot initial vertical motjon m Tokyo 
from 1914 until 1932 and originating within 100 miles 
of the city The total number of such earthquakes is 
337, in 170 of whioh the initial motion was upward 
and in 161 downward. The epioentres of earthquakes 
with the same initial direction are grouped in rather 
definite areas. Thus, the earthquakes originating 
beneath the basins of the Riven Kmu and Ogai, the 
southern part of the Boeo peninsula, in the Idu 
per in su la, etc., begin with- J -* 


Tokyo , those m the Kasugaura, along the shores of 
Tokyo Bay, and in the oentral part # of the Boeo 
peninsula, with a downward movement. The writer 
concludes that the earthquakes originating in the two 
mam regions are duo respectively to similar mod os 
of origin 

Tuning Fork as a Standard of Frequency. A paper by 
the late Dr. Dye and I, Essen lias lecently been 
published on tho valve-maintained tunuig fork as a 
primary standard of fioquency (Proc Roy Soc , A, 
Feb ) Tho fork used has a massive base and prongs 
cut fiom a bar of elinvur and has been in use sinoe 
1922 The effect ot changing a number of variable 
factors on (ho period of the fork has boon investigated 
The pel tod is independent of the exact way in which 
tho huso is clamped only if tlio prongs are accurately 
balanced, and a method for doing this is described. 
Tho variation with polarising mognetio field, with 
amplitude, atmospheres pressure, anil with the volt- 
agos and loadings applied to tho driving circuit wore 
all studied and a design for the fork equipment 
evolved The residual instability of this arrangement 
was mainly due to small changes in tho voltages 
upplit-d to tlm valve circuits and to changes in 
pressure within the fork enclosure With improvement 
in the conditions, the fork is exported to show a 
long period constancy of ono part m 10 T and a short 
period constancy of u few parts in 10* It is stated 
that a small reaction occurs between tho fork and 
another oscillator used for comparison , this might 
bo avoided by tho appropriate use of screen-grid 
valves 

Polarographic Researches. 'Dio phenomena associated 
with the deposition of metals at the dropping mercury 
cathodo have been tho subject of investigations during 
the last few years by Prof. J Heyrovsky and his co- 
workers Recently tho method has boon extended to 
micro analysis Thus, it has been successfully 
adapted to the estimation of iodine in Chile saltpetre, 
the analysis of petroleum distillates for reducing 
agents and in tho electro-reduction of many organic 
coinpoimds The way in which the platinum dements 
lower hydrogen overvoltage has also been demon¬ 
strated by the polarograpbte method. A further 
illustration of its divorso applications is afforded by 
its use m biological investigations on tho adsorption 
factor of scrum and on tho lymph m cutanoous 
diseases, in which the dermatologist. Dr. PetrtUSok, 
made good use of tho method Perhaps the most 
striking results obtained with tho polarngraph are 
those of Dr. BrdiSka, who has Btudied the catalytic 
action of cobalt ions upon protein decomposition It 
is found that the protein content of a fraction of a 
milligram of material can bo estimated by this 
means The amount of cj atoino in a millimetre of 
hair has been determined and, apart from its analy¬ 
tical valuo, Brdifika’s work has on important bearing 
upon the elucidation of the co ordmating properties 
of polypeptides and their decomposition products 
For Czech readers, Prof Hoyrovsk? has just compiled 
a monograph summarising the applications of the 
polarographio method m practical ohemwtry under 
the title, “Pouiitl Polarografiokd Methody v Practiokd 
Chemii” (Pp 132 Published by the Cseohoslovak 
Society for Research and Testing of Materials, 
Prague 111). The monograph, which deserves to be 
translated into English, gives a comprehensive aooount 
of the researches carried out with the polarograph. 
The bibliography ooutams 189 references 
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Social and Industrial Development of Rural Communities 


T HK twenty-third report of the Development 
Commissioners* for the year ended March 31, 
1033, is muoh more than a mere collection of official 
statements of the various activities directed by the 
Commission The report no longer sets forth tho 
work in progress at research institutes and advisory 
centres in Great Britain, as this will be dealt with 
m the publications of tho Agricultural Research 
Council and tho departments of agriculture. Brief 
accounts of the institutes are given, touching on 
their ruuton d'tlre, personnel and finances, but the 
chief empliasis is laid on tho progress of various 
schemes which tho general public scarcely realises os 
coming within the soope of the work of the Com- 


In most rural districts in Great Britain, very slow 
progress has been made by electrical supply schemes, 
as the cost has boon beyond the reach of most rural 
dwellers, largely because of the distance that current 
has to be conducted as compared with urban areas 
Special arrangements were made to Biipply a rural 
area in Bedfordshire with electricity under special 
terms, and considerable progress has been made 
during the three years of the scheme. The majority 
of rural customers use electricity for domestic 
purposes only, but its use in farm buildings and 
dairies is gradually spreading, and about 82 per cent 
of all the premises within the area are now receiving 
supplies Tho most important factor responsible for 
the progress made Booms to be tho adoption of a 
lower tanfT than in most rural areas, together with 
special facilities offered by tho Bedfordshire Corpora¬ 
tion for assisted wiring without consumption guaran¬ 
tee. It is anticipated that by tho end of 1934 revenue 
from this source will exceed expenditure and yiold 
Surpluses from which tho advance from the Develop¬ 
ment Fund will be repaid 

For the last twelve years, tho Rural Industries 
Bureau has been working largely for the benefit of 
local craftsmen, in association with the National 
Council of Social Service, tho Rural Community 
Councils and Women’s Institutes Progress was at 
first slow, partly because of tho difficulty of establish¬ 
ing contact with isolated village craftsmen, and 
portly because such craftsmen viewed the activities 
of tho Bureau with suspicion and failed to realise 
that it had any value m putting tliom into touch 
with tho work they needed so badly Now that 
confidence has been established, about two thousand 
craftsmen are m touch with the Bureau’s officers, 
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but it is probable that at least three times as many 
have not yet boon reached. The activities of the 
Bureau are multifarious, craftsmen are tramod to 
make such things as fine ironwork, good furniture 
and substantial fruit baskets ; local textile industries 
are reviewed and their produots adapted to present- 
day requirement* ; exhibitions are staged at county 
allows and local fairs, and every endeavour is made 
to bring the craftsman into touoh with a market for 
his productions In genera], both the purpose and 
policy of the Bureau may be summed up in tho 
words, the “Craftsman's Fnend” 

For some years the Society of Friends has given 
spocial attention to allotment cultivation as a means 
of alleviating distress In 1930, Oovommont granted 
£80,000 to the Ministry of Agriculture towards aiding 
the provision of allotments for the unemployed, but 
after the financial onais in 1031 this grant was not 
eontmin'd However, the Society of Friends dcoidi'd 
to curry on tho work itsolf and to obtain money by 
public subscription Its efforts were so successful that 
the 1933 programme catered for providing 100,000 
persons with allotments, and Government assistance 
was applied for Tho application was referred to 
tho Development Commissioners, who recommended 
a grant of £10,000 on tho £1 for £1 basis, and a further 
sum not exceeding £2,600 on the basis of £ 1 for each 
£2 raised by the Society of Friends Certain con¬ 
ditions were laid down as to the application of tlie 
grant, which included Scotland in its scope In 
actual practioo, the cost of carrying out the scheme 
for the cropping year 1933 worked out substantially 
below the estimate, chiefly owing to tho low price 
of seed potatoes. 

On the fisheries and harbours side, much progress 
has boon made in the extension and improvement 
of tho breeding of shellfish A simple ami effective 
method has been evolved of rendering mussels and 
oysters contaminated by sewage clean and safe for 
human consumption, by placing them in tanks of 
sea-water mado sterile by the addition of minute 
quantities of chlorine, which is afterwards removed 
so as to allow the shellfish to function freely The 
investigations on the furunculosis disease of salmon, 
sea trout and fresh water fish have advanced con¬ 
siderably, but show that thore are formidable diffi¬ 
culties in preventing the spread of the disease. 

The diverse instances touched on above indicate 
the wide range of social problems dealt with by the 
Development Commissioners and demonstrate very 
clearly the value of their activities in oonnexion with 
many and varied aspoots of national life 


A NYONE casting his mind back for twenty 
l. years cannot fail to remark on the greatly 
increased interest in the problems of manufacture 
and utilisation of fuels This is largely, although 
not entirely, a legacy of the War and its inter¬ 
ruption of normal supplies, tho rise of eoonoraio 
nationalism and the lemon of what could be achieved 
try the purposeful application of scienoe. Early 
efforts were individual, in private oonoeras or educa¬ 
tional institutions, but ell over the world, State 
action has followed; for example, the British Fuel 


Recent Researches on Fuel Technology 


Research Board was established to study the pro¬ 
duction of liquid ftiel for the Navy by the carbonisa¬ 
tion of ooal at low temperatures, Expenenoe soon 
showed that no immediate solution lay in that 
direction, and the Report of the Board for the 
year ending March 31, 1933 (H.M. Stationery Offloe, 
2s. 6d, net) shows that this aim is still unattained, 
although retorts of new design are giving promising 
eervioe. 

A limited quantity of oil and spirit from low- 
temperature tar has been supplied commercially to 
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Government departments during the last yoar Ex¬ 
perience has shown that low - temperature tars are 
particularly susoeptible to a hydrogenation-orarking 
and some can be converted into motor spirit with a 
yield of nearly 100 per cent by volume, the tar acids 
being eliminated. Private oonoems have accumulated 
much experience with the hydrogenation of coal and 
oils but their experience is not available This adds 
to the interest of the Board’s experiments on the 
mechanism of hydrogenation 

It has been shown that muiuto quantities of certain 
catalysts, for example, 0 067 por cent of some tin 
compounds, are effective This emphasises the im¬ 
portance of the inorganic constituents of coni, and 
coal ashes are beuig examined spectroscopically to 
find whether coals exist containing germanium 
Such observations stress tho importance of the 
Physical and Chomicul Survey of National Coal 
Resources, perhaps tho most important branch of 
tho Board’s work, whioh now covers all the British 
coalfields Tho rdlo of tho State in the prosocution 
of fuel research has its critics, but it must bo allowed 
that private enterprise has failed to accumulate and 
provide the consumer with mliablo information about 
tho properties of its wares Indeed it is a remarkable 
fact that the Survey has boon established against 
the hostility of less enlightened coal-owners Another 


notable item in the report is the publication of a 
collection of 365 analyses of commercial grades of 
coal raised m tho South Yorkshire area Actually 
this is a most useful publication, but m most indus¬ 
tries, private concerns bear the oost of Rupplymg tho 
tests of their own commercial products 

The systematic survoy not merely shows what is 
available underground but also suggests at times 
how the product can be improved by modifying the 
methods of working tho coal The Survey has con¬ 
firmed the assertion that British coal seams are 
among tho finest in the world and that with attention 
to tho preparation for the market tho product con 
moot any oompotition for quality 

Domostie fuel forms a big item in the national fuel 
bill, and work of general interest is leported Many 
consumers can try for thomsolvns tho suggestion of 
making packets lined with aluminium foil containing 
coal slack Those, when placed on an opon tiro, hold 
together long enough to allow the ooal to coke and 
then burn as a lump fuol 

Those arc a fow items from tho many investigations 
mentioned in the loport, which covers practically tho 
whole field of fuol technology Certain investigations 
ill university and other laboratories are also beuig 
supported financially, but on a reduced scale as a 
measure of national economy H .1 H 


Cosmic 

K OLHORMTER lias recently published a critical 
discussion ot the nature oi the cosmic rays 
{Phys 7j , Nov 15) He points out tliat the cosmic 
rays may bo mvostigatod by tho uao of the ionisation 
chamber, the Geiger counter or tho cloud chamber 
The distribution of the ionisation in latitude shows 
variations which inchoate that some at least of tho 
rays are particles which oan bo deflected by tho 
earth’s magnetic held A small azunuttial usym- 
motry has boon detected which may indicate that 
an exoess of the incident particles am positively 
oharged. 

Magnotio dofiection experiments havo not led to 
unambiguous results The rays appeal to be very 
fairly oonstant in intensity, though periodic venations 
of the order 2 por thousand may possibly occur 
during tho sidereal or the solar day Tho variation 
with barometer, due to absorption m the atmosphere, 
is well marked, and tends to obscure lesser variations 
From tune to time large bursts of ionisation are 
observed (Stdsae) which aro presumably of secondary 
origin. The curve connecting ionisation with height 
m the atmosphere has been repeatedly obtained up 
to the tropopause and somo data oxist at highor 
altitudes. The absorption of the radiation in water 


Rays 

has boon investigated When the lays pass into a 
heavy absorbing medium, them is an anomalous 
variation in tho absorption coefficient, which indicates 
the production of a secondary radiation, and the 
production ol such radiation is indicated by experi¬ 
ments with multiple coincidences of Geiger counters. 
Tho author concludes that tho primary radiation is 
probably of oorpuscular type There is a long and 
useful, though incomplete, collection of references to 
the literature 

Til the same number of the Physikaharhe ZeUscJmft, 
Regener describes now measurements of cosmic rays 
in tho stiatosphore using his boautiful self-registering 
electroscope, while the Journal of the Frankhn 
Institute of December lt>33 contains an account of the 
photography of tho Utosse b> a Wilson chamber 
method G L Loehor arranges tho Wilson chambor 
so tliat it is flrod automatically by tho discharge of 
three nnn-collinear counter-tubes The showers 
observed often appear to originate at two oi more 
points and must apparently be initiated by non- 
inmsing secondary radiation, since thoir origins are 
frequently not collinear Thoro are also short tracks 
which arc similar to those produoed by rcooil atoms 
from neutrons 


Index of Business Activity 


N a paper read before the Royal Statistical 
Society on January 16, Mr. Geoffrey Crowther 
described the “Index of Business Activity’’ whioh 
has recently been prepared by the Economist Mr, 
Crowther pointed out that, up to the present, it 
has not been possible to measure statistically the 
amplitude of fluctuations in tho general activity of 
the oommumty. Indioes of production are familiar 
in most countries and in the abeenoe of a more suit¬ 
able index, they are frequently used as indications of 


business activity, though they have obvious weak¬ 
nesses for this purpose. 

Productive industry is still tho foundation for all 
economic wealth, but the superstructure of distribu¬ 
tion and service is yearly growing in size and import¬ 
ance Moreover, it is a well-known eeonomio 
phenomenon that the swings in activity in productive 
industry are considerably greater than the fluctua¬ 
tions of the economic life of the community as a 
whole. 
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An index of business activity moat therefore cast 
its net far wider than industrial production. It must 
take account not only of the rate at which goods 
arc produoed but also of the rates at which they are 
distributed, transported and sold 


The JT amomUt Index of BotiMM Activity 
(Arens* for Tear) 

19*0 - - - 07 S 

19*1 - - - 74 6 

192*- 88 8 

19*8 - - - 94 4 

19*4 - - - 100 0 

19*8 - - - 101 8 

19*4 - - - 98 0 

19*7 - - - 107 8 

19*8 - - - 106 9 

19*9 - - - 110C 

1080 - - - 106 9 

1981 - - - 96 8 

198*-#6 8 

1988* - - - 99 6 


• ProvUonal, 11 month* evenfe 


The Economist “Index of Busmens Aotivity” is 
published monthly and is baaed on a weighted nonce 
of radioes relating to employment, the iron and steel 
and cotton industries, imports of raw materials and 
non-ferrous metals, exports of manufactures, railway 
traffic, shipping movements, consumption of cool and 
electricity, postal receipts, bank clearings, building 
activity and the registration of motor velnoles 


The essay can be highly recommended to anyone, 
whether mathematician, philosopher or physicist, 
who. needs a brief summary of the history of the 
oonoept of tune from its origin to its latest develop¬ 
ments. It is well supplied with referenoes and so 
oan serve as a guide to anyone desirous of studying 
the question more completely than is possible in so 
short an essay. 


University and Educational Intelligence 

Cambbidok — The Buildings Syndicate recom¬ 
mends that the vacant Hite between the Museum of 
Archaeology und Ethnology and the Botany School 
be assigned for an extension of the Museum, pro¬ 
vided that this assignment bo reconsidered if. no 
permanent building is erected on the site within ten 
years. 

The Council of the Senate recommends that a 
pension of £430 a year be granted to Prof J. T. 
Wilson on his retirement from the professorship of 
anatomy 

The Faculty Board of Medicine recommends 
the establishment of a Marmaduko Shield scholar¬ 
ship in human anatomy of the value of £100 a 
year. 


History of Mathematical Time 

T WO articles under the above title by O Windred 
have been published in Isis, 19 and 20, in 1933 
In the first the author traces the development of 
the concept of mathematical tune from its origins 
with Napier. Barrow and Leibniz up to tho theory of 
pure time of Sir William Rowan Hamilton. Within 
the short space of Home thirty pages, the author 
gives an excellent account of Barrow’s theory of 
mathematical time, which formed the basis of 
the time conoept in Newtonian mechanics for 
more than two centuries. He traces the progress 
of the oonoept in the writings of Newton, Maclaunn 
and Kant, and concludes with a brief account of 
Hamilton’s views on algebra as the Boienoe of pure 
tune. 

The second article is devoted to tho history of 
time in the mathematical physios of the twentieth 
oentury. The author gives a brief account of tho 
fundamental papers of H A. Lorentz. Pomcard, 
Einstein and Minkowski concerning ‘local’ time, 
simultaneity of events and tho synthesis of spaoe 
and time into one whole in the special theory of 
relativity. He posses on to a relatively full acoount 
of Robb's theory of ‘conical order’ and oonoludes 
with brief referenoes to the later work of E mate in, 
the system of time due to A. N. Whitehead, the 
views of Eddington, Vasikev and Hynge, and reoent 
ideas on the atomio structure of tune, due principally 
to Robert L4vy and Pokrowski. Here one misses 
any refersnoe to the writings of H. Retchonbach, more 
particularly his “Philosophic dsr Rauro-Zeit-Lehre”, 
1928, where a good deal of spaoe is devoted to a 
discussion of the nature of time. Apart from this 
omission this part of the essay gives a clear and 
relatively full acoount of the changes brought about 
by the advent of the theory of relativity in our ideas 
of time. The last section of the essay gives a summary 
of the applications of the theory of time to mechanics 
and mathematical physios and of its implications for 
philosophy and psychology. 


Oxford —In Congregation on March 3, the degree 
of D Sc was conferred on Charles K Meek (Brawnose 
College), Government anthropologist m Nigeria, and 
author of throe important works: "“A Sudanese 
Kingdom" (1931), “Tribal Studies m Northern 
Nigeria” (1931) , “Tho Northern Tribes of Nigeria’’ 
(192S) 


Adult education is being exploited in the United 
States on a vast scale by the Federal Emergency 
Relief Administration as a means of providing work 
for unemployed teachers (including many unem¬ 
ployed persons who are potential though not pro¬ 
fessed teachers) and at the same time rawing the 
standard of employability of the general mass of 
unemployed Any person now on relief or urgently 
m need of a job, who is a college graduate or able to 
offer other proof of intellectual ability, is to be 
given an opportunity of employment as teacher. 
The schcrno has six divisions, of whioh two are out¬ 
side the field of adult eduoation • teaohrag of 
‘illiterates’, whioh is construed to mean oduoation 
of adults up to sixth-grade level, general adult educa¬ 
tion, trade schools, training of physically disabled 
persons, reopening of rural schools closed for want of 
funds to pay teachers, and nursery schools m mining 
camps, mill villages and other places where children, 
especially children of the unemployed, are not being 
adequately oared for. It is anticipated that where 
tho local organisation is slow in developing a general 
adult educational project, a competent unemployed 
scientific worker will work up a class for himself to 
teach, whereupon be will be enrolled as a paid 
instructor. The rates of payment have been revised, 
the former limit of IS dollars a week having been 
withdrawn The trade schools will provide employ¬ 
ment for many engineers thrown out of work by 
industrial depression and the nursery schools will 
absorb some of the unemployed women trained ra 
child psychology or kindergarten. School and Society 
of Deoember 2 has an authoritative leading article 
describing the scheme. 
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Science News a Century Ago 
Darwin in tha Falkland Islanda 
Between March 10 and April 7,1834, H M S. Beagle, 
for the aeoond time, was in the Falkland Islanda, 
and on March 16-19 Darwin made an excursion inland 
with aix horses and two Oauchos, “dexterous hands 
in all the requisites of making the camp life comfort¬ 
able”, who to Darwin's surprise made a fire, nearly 
as hot as a fire of coals, with the bones of a bullock 
lately killed but from which all the flesh had boon 
stripped by vultures Describing the Islands in his 
“Journal of Researches”, the archipelago, he said, 
“is situated in nearly the same latitude with the 
mouth of the Strait of Magellan , it covers a space 
of one hundred and twenty by sixty geographical 
miles, and is little more than half the size of Ireland 
After the possession of thoso miserable islands had 
been contorted by France, Spam and England, they 
were left uninhabited The Government of Buonos 
Ayroe thon sold them to a private individual, but 
likewise used them, as old Spain had done before, 
for a penal settlement England claimed her right, 
and seized them The Englishman who was left ui 
charge of tho flag was subsequently murdered A 
British officer was next sent, unsupported by any 
power ■ and when we arrived, we found him in 
charge of a population, of which rather more than 
half were runaway rebels and murderers." 

"The theatre is worthy of tho scones acted on it 
An undulating land, with a desolate and dreary 
aspect, is everywhere covered hy a poaty soil and 
wiry grass, of ono monotonous brown colour Here 
and there a peak or ridge of grey quartz rook breaks 
through the smooth Burfaoo Evoryono has heard 
of the climate of these regions ; it may be compared 
to that which is experienced at the height of between 
one and two thousand feet on tho mountains of 
North Wales ; having however loss sunnhino and 
loss frost, but more wind and ram ” 

The Fullerian Professorship of Physiology 

In 1833 John Fuller, a wealthy and somewhat 
eccentric member of Parliament and landowner of 
Rose Hill, near Robertsbndgo in Sussex, endowed 
at tho Royal Institution the Fullerian professorship 
of chemistry which was hold by Faraday to the end 
of his life. Fuller, if the tales about him are to be 
believed, was distinguished alike for bis ‘turbulence 
in the House of Commons and his somnolenoe m the 
lecture theatre of the Royal Institution, but he had 
an abiding respect for the Institution and the 
philosophical attainments of its professors. Early 
m 1834 he expressed to the Managers his wish and 
intention of founding another professorship. His 
offer was gratefully accepted, and on Maroh 10, 
1884, he executed a deed of endowment creating the 
Fullenan professorship of physiology. Unlike the 
chair of chemistry, which in a hundred years has 
been occupied by only five professors, Faraday, 
Odling, Gladstone, Dewar and Bragg, that of 
physiology was to be tenable for a limited period 
of three years. The first professor was Peter Marie 
Roget, physician, and secretary of the Royal Society. 
Roget was the author of that invaluable book of 
referenoe, the “Thesaurus of English Words and 
Phrases”, a work whioh m reoent years has extended 
his fame to the wide and un thought-of circle of those 
who take their crossword puxslee seriously. 


John Fuller, in founding his professorships, added 
to the benevolent purpose of making some return 
to society for the tonoflte he had received during a 
long life, the patriotic intention of helping to main¬ 
tain Britain’s groat and growing reputation m the 
field of soientiho inquiry. His professors havo ful¬ 
filled his intention. Tho list of the Fullerian pro¬ 
fessors of physiology is a muoh longer one, but it 
is no less distinguished than that of tho professors 
of chemistry, and includes such namm as Huxley, 
Owen, Michael Foster, Ray Lonknrter and Sherring¬ 
ton. Only twice m its history has the chair been 
held for a second period of throo years, by Thomas 
Henry Huxley and, more recently, by Sir Arthur 
Keith 


Great Western Railway 

The Great Western Railway may be said to havo 
had its birth at a public meeting held in Bristol on 
July 30, 1833 Eight months later, on March 10, 
1834, m tho Houbo of Commons, petitions for and 
against the line were presented, and the second 
reading of tho bill for tho railway was passed by 182 
votes to 92. Tho petitions in support of tho lino 
came mainly from the towns such ns Bristol, Bath, 
Stroud anil Cheltenham, while thoso against tho lino 
wore mainly from tho landowners in Berks and 
Buok8 and “certain individuals residing at Earl's 
Court, Brompton” The Marquis of Chandoe, in 
opposing the bill, said ho did so principally on account 
of tho strong feeling that existed among the landed 
interest of that part of tho country he had the honour 
to represent Not only would tho lino pass through 
many private grounds and subjoot the occupiers to 
all tho inconveniences attending it, but in many 
oases it would entirely destroy valuable farms and 
other private property, from the deluge that would 
be occasioned in the lowlands by the embankments 
that must be necessarily thrown up on each side of 
tho lino Capt Dundos objootod to tho railwuy ns 
“it would turn adrift many hundred seamen in the 
coasting trade , and if the bill was earned, the next 
railway would be to .Shields and Sunderland to oairy 
ooals, and then the navy would bo ruined, and the 
breed of seamen soon become extinct” 


Foundation of the Statistical Society 

“A new Socioty under this title has arisen from 
last year's meeting [1833] of the Bntish Association 
for the Advancement of Scicnco Thq eminent 
individuals who formod the committee of the 
Statistical Section at Cambridge invitod a publio 
mooting at the rooms of the Horticultural Socioty 
on tho 16th of March [1834]. There were about 260 
persons present, and tho Marquis of Lansdowne took 
tho chair His lordship informed the meeting that 
the Government would bo glad to avail itself of the 
labours of such institution , whioh, in return, should 
have the assistance of Government when it was 
necessary The Lord Advooate, Mr. Babbage, Mr. 
Jones, of tho London University, Mr. Spring Rioe, 
Mr. Hallam, and Mr. Bnmel spoke warmly in favour 
of the projected institution. The following resolutions 
were peered unanimously— That accurate knowledge 
of the actual oondition and prospects of Society is 
an object of great national importance, not to be 
attained without a careful collection and classifica¬ 
tion of statistical facts—That a Society be established 
by the name of the Statistical Society of London; 
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and that the Sooiety consist in the first instance of 
such of the present company as shall subscribe an 
obligation to that effect—That the Committee be 
empowered, until the day of the next mooting, to 
receive the signatures of additional members, and 
to admit them Fellows of the Society Messrs 
Babbage, Jones, Hal lam, and Drmkwator were 
nominated a Committee M Quetelet, of Brussels, 
to whom the formation of this statistical seotion of 
the British Association at Cambridge was mainly 
due, was elected the first honorary member, 

“A statistical society was founded three or four 
years ago m Pans, and similar societies are now 
forming in other oountnes This disposition of man¬ 
kind to associate together for common objects will 
lead, at no distant penod (viz , at tho time when 
representative governments shall have become 
general), to European, American, and Cosmopolitan 
Societies, composed of members of all the govern¬ 
ments of Europe, America, or tho world meeting 
together to dev iso plans for the good of all mankind 
Among these will be, universal education, a universal 
system of weights, measures, and moneys, one 
common language, one common law, and universal 
freodom of commerce As to the question of peaoe 
or war, there will be very little danger of the latter, 
when it is not tho interest of any particular class 
of men to muke it ” ( Gentleman's Magazine ) 


Societies and Academies 

London 

Royal Society, March 1 A J Bradley and 
J, W Rodgers The erystul atruoturo of the 
Heusler alloys In an investigation of tho ferro¬ 
magnetic alloys of copper, manganese and aluminium, 
an alloy was found which showed an almost com¬ 
plete change of oryHtul structure due to heat treat¬ 
ment Drillings of this alloy, which had boon annealed 
at fiOO" for several hours and cooled slowly to room 
temperature, were found to have the 8 copper 
aluminium (CUfAl,) type of structure Tho alloy is 
non-mognctic, but on quenching from 800“ C it 
becomes strongly ferromagnetic The structure is 
now entirely body-contred cubic, with a face centred 
superlattice On comparing X-ray powder photo¬ 
graphs of tho same specimen mudo with radiations 
from iron, copper and zinc antieathoden, it was found 
that the relative intensities of the weaker reflections 
varied with tho wave-length of tho radiation This 
made it possible to distinguish the manganese atoms 
from the copper atoms C Sykes and H Evans 
Some peculiarities m the physical properties of iron 
aluminium alloys An account is given of measure¬ 
ments of tho resistivity of alloys of iron and aluminium 
containing 11-16 per cent aluminium by weight 
Resistivity at room temperature depends on the rate 
of cooling of the specimens from a temperature of the 
order of 600° C. Alloys in this range oonsist of a single 
solid solution at all temperatures concerned It is 
concluded, therefore, that rearrangement of atoms 
takes place in tho alloys under slow cooling condi¬ 
tions, and the more regular arrangement so produced 
leads to a decrease in resistance Experimental 
results suggest that tho rearrangement of atoms in 
the space-lattice takes place over a considerable range 
of temperatures even under conditions of very slow 
oooling. 


Dublin 

Royal Dublin Society, December 10. J Reilly, 
P. P. O'Donovan and Miss H. Murphy - A note 
on the molecular complexity of amylose in potato 
starch. Cryoaoopio determinations of the molecular 
weight of dry amylose dissolved in acetamide gave 
consistent values corresponding to the formula 
(C,Hi,0,),. Desiccation experiments showed that 
drying at 78° C. under 10 mm pressure completely 
removed all water and alcohol from the amylose, 
so that the relative simplicity of the molecules in 
acetamide solution oould not be attributed to the 
formation of polysaoeharide water or aloohol com¬ 
plexes On the other hand, tho ash-content of the 
amylose oould not be reduced much below 0 0 per 
cent, and it is suggested that tho presence of this 
small quantity of ash may possibly be of importance 
in the depolymermation of the amylose. Joseph 
Doyle and Mary O’Leary Abnormal cones of 
Frtzroga and their bearing on the nature of the 
conifer strobilus Tho structure of abnormal staminato 
and hermaphrodite oones of FUzroya is described. 
On the basis of these structures it is tentatively 
suggested that —(a) the stamen and the bract 
of the ovulate cone are homologous. (6) There is 
no auxiliary structure, particularly no reduced branoh, 
in the organisation of tho ovulate oone, the ovules 
being directly related to the bract (c) Neither braot 
nor stamen is a sporophyll in the sense of a structure 
in any way similar to a vegetative leaf carrying 
sporangia (d) Both bract and stamen are tho end 
development of an oxtreme reduction of a primitive 
reproductive branching system carrying sporangia, 
probably terminally, on the ramifications , the main 
plan of the cone being attained before, or at least 
independently of, the photosynthetie development 
which gave rise to the leaf. 

Paris 

Academy of Sciences, January 15 {UK, 108, 213- 
292) The president announced the death of Paul 
Villard, member of the Section of Physics, Paul 
Vioille, member of tho Section of Mechanics and Joan 
Cantaeuzdne, Uorrrepondant for the Section of 
Medicine and Surgery Hadamard Observation 
on a recent note by M Adamoff E Jououet 
Indifferent (mints and critical points Ch Achard 
ami LioN Binkt The effects of sodium thio¬ 
sulphate on jmisoning by potassium cyanide From 
experiments with fish it lias been shown that sodium 
thiosulphate exerts a curative action in poisoning 
by potassium cyanide J Favard A surface with 
given boundary Paul Alkxandroff Tho local 
properties of closed ensembles Mandelurojt - 
Fourier’s senes with gaps. F Leja A method of 
construction of Green’s function belonging to any 
plane domain. A. Rauch . The bonds of divergence 
of certain functions of infinite order Nikola 
Obrkohxoff The real zeros of polynomials. L. 
Pontrjaoin Compact topological groups and the 
fifth problem of Hilbert V A Kostitzin : An 
integro differential equation of elasticity. A. Mao nan 
and H Girerd • The determination m a wind 
chamber of the polars of butterflies Armen Aefaza- 
dour • Tho linos of current round a plate in rotation, 
placed in a fluid current. E. Carvallo : The 
velocity of the earth measured by purely terrestrial 
measurements. Calculations based on the experi¬ 
mental data of Esclangon. Bernard Lyot . The 



March 10, 1934 NATURE 391 


polarisation of the solar protuberances. An account 
of work earned out at the Meudon Observatory 
Of the fourteen protuberances studied, all except 
one show distinct polarisation J P Matuifu • A 
close of tartano oompounds Discussion of the 

composition of tho tartrates of chromium, man¬ 
ganese, iron, nickel, cobalt and tine Mme. Ir&ne 
Curie and F. Joliot , A new typo of radioactivity 
A deecnption of a new phenomenon The emission 
of positive electrons by certain light elements 
(beryllium, boron, aluminium) when irradiated by 
the a-rays of polonium continues for some time after 
removing tho source of the a-rays and in the case 
of boron this time may be as much as half an hour 
Tho intensity of the radiation decreases exponentially 
with timo and tho periods differ for each clement 
These experiments prove the existonoo of a now typo 
of radioactivity with emission of positive electrons 
(see also Nature, Feb. 10, p. 201) Mme F Rumpf 
The kinetic study of tho reaction between potassium 
iodide and hydrogen poroxido in acid solution Tho 
rate of formation of the I, ion has boon studied with 
tho spectrograph. Mule. Suzanne Veil The 
action of the olectric field on the stratified diffusion 
of tho alkaline carbonates in gelatine Joseph 
Zawadzki and Georges Pekunhki Tho decom¬ 
position of nitric oxide by platinum catalysts The 
reaction is monomolccular and strongly retarded by 
oxygen. Run* Dubhisay and Gtty Emschwillkr 
The oxidation of iodoform solutions A study of tho 
effect of impurities in the solvent H Hekihsey 
Lusitamcosido Mme Kahart Lucas Tho colour 
and structure of the aromatic oximes P Ruicpf 
An oUvtroohomlent contribution to tho problem of 
the constitution of tho salts of triarylmothyl G 
Carpknisfanu The determination of pyruvic acid 
A modification of the method of Simon and Piaux 
P CarkA and D Libermann The influence of the 
phony 1 group on tho reaction of tluonyl chloride with 
primary fatty alcohols R Dki.aby, N Nabktay and 
M Janot Tho characterisation of double bonds 
by antimony trichloride Lamare The Permian 
in the neighbourhood of Bidarray (Basses-Pyrenees) 
Paul Bouvier . A meteor observisl in Morocco 
N Th&obald The fossil insects ot (’(Mas (Gard) 
O. A Nadson and C. A Stern New observations 
on the biological action of metals at a distance 
R. Bonnet Tho neuro-muscular action of the 
amides and ammoruacal salts M laden Pai<5 The 
absorption spectra in the ultra-violet of sera from 
syphilitio subjects S Nicolau, Mme L Kopciow • 
ska and M. Mathis . Intranuolear mclusions in the 
nervous system of guinea pigs and of mice dead 
from experimental yellow fover Genesis, morphology 
and interpretation. 

Rome 

Royal National Academy of the Lined: Communi¬ 
cations received during the vacation E Almansi • 
Deformations of elastio strips (9) In this final note, 
various further questions of purely analytical 
character are considered. T. Viola . Baire’s func¬ 
tions of the first and second classes. If y—f{x) and 
&» 9 (t) are two functions of Baire's first class, the 
compound function ) is, at the most, 

of the second class. The conditions under which it 
can be affirmed that this compound function is of 
the first class are now discussed. A. Terbaceni : 
Congruences associated with respect to a surface. 
C. Bbbtoltni : Study of an equation to the partial 
derivatives of the third order. R. Caocioppou : 


Non-linear elbptio equations to partial denvatives 
B. cLe FiNwm. Classes of equivalent aleatory 
numbers. Maria Cibrario . Bernoulli's and Euler’s 
numbers C. Agobtinelli : Geodetic curvature of 
dynamio trajectories. Z. Pycha . Radius for waves 
associated with phenomena V Kupbadze : Diffrac¬ 
tion of elastic waves on an elliptic contour. G 
Racak : Number of isotropic and hemi-isotropio 
tensors m spaces of several dimensions The results 
previously obtained in determining tho number of 
isotropic tensors of a Euolidoan S , arc extended to 
Euclidean spaces of several dimensions, true isotropic 
tensors boing separated from hemi-isotropiu tensors 
D. Palermo Ntnface dilatations of elastic solids 
G B Bomno and G Cento la Investigations on 
the theory of concentrated solutions of strong electro¬ 
lytes , possibility of extension to the calculation of 
osmotic coefficients. Tho thooretical considerations 
used previously for calculating tho activity coeffi¬ 
cients of strong electrolytes arc now applied to 
calculation of the osmotic coefficients of such solu¬ 
tions Good ngroomont with experimental data is 
shown F GARELLiandG Rauliu Ethylacetamhde 
os a cryoHcopio solvent, and the molecular weights of 
certain cellulose esters dissolved therein This solvent 
crystallises bettor than tnphenyl phosphate and 
freezing jwmts of its solutions arc easier to rend 
For its molecular freezing point depression tho mean 
experimental value is 86 8 and the calculated value 
87 At low concentrations, nitro , ocotyl and othyl- 
celluloses form true solutions in ethylacctanilide, their 
moloeular woights corresponding with tho diincno 
fountilm (C,x2) A Rossi and A Iandklli 
Crystalline structure of tho compound MgPr This 
compound forms monomotrie crystals of density 4 67 
The unit coll, of side 3 88 A , contains ono molecule 
G Mkzza rmoLi and A Amati Action of certain 
alkalosis on the metabolism of glucules by Aspergillus 
mger The consumption of glucose or sucrose by this 
mould in Wehmer’s or Raulin’s solution is increased 
by the prosenoo of 0 05-0 3 per oent of strychnine 
or quinine, but caffeine has tho ojijxisitc effect R. 
Novkllo Observations on the activity of chloro- 
plasts in a southern climate Of 114 plants studied, 
91 showed amylifeious chloroplasts, lipids also being 
present in 56 coses Chloroplasts with only lipid 
mclusions were found in 19 plants, whilst with 4 of 
tho plants neither starch nor lipids occurred m the 
chloroplasts Lipids included in tho cytoplasm wore 
observed in a number of instances R Sav kt.i i 
Helooehloroplasts Tins name is given to a peculiar 
form of assimilatory plostid, characterised mainly 
by carrying a large parastromatio vesicle, and found 
in various plants S Genussa Integration by 
quadrature of the equation 8’r/8r*—a i'-lSy* -=f (x, y) 

8ydnky 

Royal Society of New South Walei, November 1 E. C. 
Andrews : Origin of modem mountain ranges. 
Modem mountain systems comprise cordillera and 
ordinary plateaux. Both are earth undulations— 
broad and swelling as plateaux in the more stable 
earth structures, but crowded together to form 
cordillera m relatively unstable earth zones, with 
resultant subjiaralleliarn and syntaxis of ranges (with 
appropriate development of mtermontane valleys). 
They are arranged marginally, m tho mam, to con¬ 
tinents or great continental nuclei, their growth 
has been saltatory (punctuated with pauses of still- 
stand), yet so alow that large streams have mam* 
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tamed their ancient oounea against the uplift; earth 
movements have determined the formation of the 
ranges, while uostasy, through rook flowage, has 
determined their form, namely, as undulations 
haiftneing each other in positions of variable unstable 
equilibrium. Earthquakes and volcanoes are inci¬ 
dental features. The oordillera and the main con¬ 
tinental plateaux are physiographic unities, all being 
dependent upon a deep underlying and world-wide 
control operating in late and post-Tertiary time. 
A E. Pbmtold and F. R. Morrison : The essential 
oils of Eucalyptui musrantha, including a form rich 
in pipentone The essential oil of Euoalyptu* 
mtoraruha (type) is of no economio value, but that 
obtained from the new variety, var. A , is of potential 
value since it contains 40-50 per cent pipentone 
M B Welch : Equilibnum moisture content of 
seasoned timber Whilst it was found that a number 
of timbers indoors m Sydney only showed a mean 
variation of about 2-0 per cent moisture, at Broken 
Hill and Hay the variation was nearly 8 0 per oent, 
and whilst individual timbers in oountry district* 
during summer contained leas than 5 per cent, in 
winter the figure reached was nearly 19 0 per oent 
moisture Of a number of timbers used, Queensland 
maple showed the greatest fluctuation in moisture 
oontent 


Forthcoming Events 

[Meetings marked mth on asterisk are open to the public ] 

Monday, March 12 

Victoria Institute, at 4 SO-—Dr W M Christie 
“The Jewish Immigrant Population of Palestine”. 

Royal Geographical Society, at 5—J A. Steers 
“Scolt Hoad Island”. 

Tuesday, March 13 

Ins tituti on of Petroleum Technologists, at 8 30 — 
Annual General Meeting. 

Pharmaceutical Society, at 8 30 — C. E Carfieldj 
“The British Pharmaceutical Codex—Some Note* on 
its Revision” * 

Royal Society for the Protection of Birds, at 3— 
(at Church House, Westminster, 8W1) —Annual 
Meeting 

Wednesday, March 14 

Geological Society, at 5 30 —Dr L Hawke* “Some 
Javanese Volcanoes, with notes an the Tectonics of 
the Island Aros of the East Indies” 

Television Society, at 7 —Sixth Annual General Meet- 

U %ir Ambrose Fleming “Invention in Relation to 
National Prosperity and Legislative Control” (Presi¬ 
dential Address). 

Thursday, March 16 

In s t i t uti on op Eleotrioal Engineers, at 6 — C 0. 
Paterson “The Eleotnoal Enginoee and the Free 
Electron” (Faraday Lecture). 

Fnday, March 16 

Association op Applied Biologists, at 11 45—(at the 
Imperial College of Science and Technology, South 
Kensington, 8 W.7). 

At 1145, Dr W Maldwyn Davies i “The Sheep 
Blowfly Problem” 

At 2 30, Dr. I. Thomas . “Some leaser-known Pasta 
of Cereals with Observations on the Souroe of Infest- 
fttSoa”. 

J. C. F. Fryer. “The Colorado Beetle".* 
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The Devolution of Government 
| POLITICAL events of tho last year have 
T scarcely encouraged scientific workers who 
are dubious about the capacity of our present 
1 structure of Boeiety to meet our eoonomic, mdus- 
j trial or political needs without profound modifi¬ 
cation to look hopefully towards the corporate 
State as exemplified by Italy or Germany Not 
even Dr Levinstein’s rooent eulogy of nationalised 
j industry is likely to tempt them to support 
j polieios so threatening to the stream of independent 
i thought upon which progress in science, as in 
every other sphere, ultimately depends Nor is 
the alternative to Fascism as represented in Soviet 
Russia, for all the encouragement given to scientific 
research and to scientific methods, likely to turn 
them en masse to the support of tho more extreme 
socialistic or communistic ideals 

Scientific workers therefore who think less 
pessimistically than Mr G D H Cole, Prof H J 
j Laaki anil others about the capacity of our existing 
1 system to modify and reform itself in accordance 
j with the changed needs and demands, will bo 
I inclined therefore to give a sympathetic hearing to 
| G'apt Harold Macmillan’s recent pica* for a 
j national policy which is an alternative to either 
I Fascism or Communism In his recent book 
■ he describes 111 greater detail suggestions 
| previously made in his pamphlets “The State and 
J Industry in 1932" and "The Next Step” which 
1 have already been notod in Nature 

The scientific worker should not bo altogether 
j unprepared for tho proposals now outlined They 
j have to some extent been foreshadowed by General 
Smuts in his lecture on “Science and Democracy”, 

I and represent essentially on attempt to find within 
J our existing political constitution a moans by 
| which the expert advioe and criticism may be 
brought effectively to play on tho mechanum of 
Government It is an attempt to substitute know- 
j ledge for prejudice in the affairs of industry and 
Stato, without recourse to the autocracy which 
1 violent change either towards the left or tho right 
| is so liable to provoke, and displays an example of 
hard thinking which must be much more widely 
practised if we are to emerge from our difficulties 
and the reoent slight improvement is not to prove 
a prelude to worst disasters 
Capt. Macmillan unhesitatingly attributes the 
failure of the World Economic Conference to its 

• Becoutnicttoo: • Plea for a National Policy Bs Harold 
M ac m illan Pp xi + lJl (London. Macmillan and Co, Ltd, 1933) 
m W act. 
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failure to grapple with the underlying cause* 
rather than with their effect*. Agreement on 
tariffs, exchange restrictions, uneconomic prioes, 
ourrency fluctuations, etc, could not be secured 
because of the deeper conflicts arising from 
economic nationalism and disproportion or dis¬ 
equilibrium in production. The problems of 
growth and change to which our sooial, political 
and economic organisation must be adjusted were 
not really faced, and solutions to them must be 
sought in a spirit of world oo-operation as well as 
of world re-habihtation 

It is important to note the spirit in which Capt. 
Macmillan has oonoeived his proposals for recon¬ 
struction. As just indicated, in contrast to many 
other schemes, the polioy he outlines seeks to 
improve our position without inflicting injury on 
our neighbours Too often eoonomio polioy is 
advocated or executed with an entire disregard of 
the injury it inflicts on other countries and the 
subsequent repercussions m our own trade This 
indeed is one of the strongest points m the plea 
for definite planning of industry, if only to onsure 
that action beneficial at first sight to one industry 
is not detrimental to industry or the nation as a 
whole or in the long run to that industry itself 

The fundamental principle of planning should 
be beyond question at the present time The real 
Issue is whether economic planning—the regulation 
of production in accordance with effective demand 
—is possible on a national scale as it is within 
definite limits with every successful individual 
producer, without incurring the dangers associated 
with such words as ‘monopoly’. Capt Macmillan 
sees that, for adequate protection, regulative 
powers amounting to monopoly must be granted 
to efficiently organised and integrated national in¬ 
dustries, but he is not intimidated by tho word 
and considers that adequate safeguards are possible. 

The essential principle of the plan advocated is 
the direction of production by a oentral authority 
for each industry through the grant of monopoly 
powers in return for the acceptance of certain 
social responsibilities. National industrial oooncils 
would be created for each industry or group of in¬ 
dustries, the function of which would be to encourage 
and assist tho efficient oo-ordination of purchasing, 
production and research. Industry would thus 
become organised as a number of self-governing 
units enjoying sufficient authority to prevent a 
recalcitrant minority delaying progress or the 
continued erection of redundant plant by new 
producers where plant is already idle, of which 
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conditions in the panning industry provide an 
unhappy example 

Without Borne suoh self-governing authority it 
will oontinue to be difficult to prevent an industry 
from being robbed of the fruits of wise leadership, 
scientific management or oo-operation through 
the disturbing influence of new producers Co¬ 
ordination of the policies of different industries 
would bo secured through a Oentral Eoonomio 
Council or Investment and Development Board, 
representing Government and finance as well as 
industry This Central Council, under tho chair¬ 
manship of a Cabinet minister, would be a kind of 
industrial parliament, its duty being to advise the 
Imperial Parliament and carry out agreed indus¬ 
trial policies Sinoe its function would be that of 
giving expert advice and the exoeution of Par¬ 
liamentary decisions, there is no danger m the 
Central Council becoming a rival to Parliamentary 
government, indeed, owing to the Council's 
knowledge of the facts Parliament should be able 
to devolve on the Council tasks and functions 
which it could not itself perform 

It is a bold olaim that Buuh a scheme, headed 
by a Central Economic Council on which trade 
unions are also represented, would provide a 
counterpart in the eoonomio sphere to the political 
extension of the franchise It is not, however, 
lightly to be dismissed The scheme is a oourageous 
attempt to relate more effectively knowledge and 
action, the hiatus between which has been re¬ 
sponsible for so many of our ills Everything 
turns on tho way in which tho new powers con¬ 
ferred by the scheme are used. If they are used 
to determine action in acoordanoo with the full 
facts, and not in accordance with half the facts or 
supposed facts, the machinery might well be worth 
a trial 

The stress laid on social responsibility is accord¬ 
ingly vital The scheme must be worked in the 
spirit m which it has been oonceived, and it is just 
the anti-social and incredibly narrow attitude of 
certain employers’ associations to the unemploy¬ 
ment question, and to proposals to alleviate that 
situation, which creates the most serious misgivings 
about the scheme. A like attitude, a similar 
refusal to recognise inconvenient foots and selfish 
disregard of the other side would wreck the whole 
scheme within a few months of its being launched. 
Given, however, a generous spirit, a wide vision 
of service and minds which set themselves un¬ 
hesitatingly on the full facts, it might give us all 
that Capt. Macmillan claims. In any event it 
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challenge* scientific workers in all their contact 
with industry to promote such a spirit and atmo¬ 
sphere in whioh alone true reconstruction is 
possible. From their ranks must be drawn some 
at least of the leaders whose temper and knowledge 
can best serve the present occasions Already it 
seems almost certain that the solution of our 
problems depends on the evolution of new 
machinery of government, m which the individual 
and collective conceptions of society each find a 
harmonious place as well as permit the right 
relation of knowledge and power The violence 
which both conceptions alone have done to liberty 
and thought m recent years do not inspire con¬ 
fidence m their ability to load mankind to higher 
levels, and science at least might be disposed to 
search for the truth in some such compromise as 
that conceived by Capt Macmillan 


University Progress 

History of the. University of Edinburgh, 1883-1933 
Edited on behalf of the History Committee by 
Dr A Logan Turner Pp xxxi+452+2fi 
plates (Edinburgh and London Oliver and 
Boyd, 1933 ) 10s net 

HIS volume gives the record of fifty years 
of work m an old university—the youngest, 
and yet m some respects the greatest, of the 
Scottish universities Its most intimate appeal 
must therefore be to the multitude of the teachers 
ami alumni who have passed and repasaed the 
great gateways during the seventh of the inter- 
jubiioe periods. Yet in that period wide problems 
of university finance and procedure and progress 
have arisen and been solved, or have been launched 
on tho way to solution Questions of interest, or 
even of gravity, regarding the wisdom or unwisdom 
of steps taken, push themselves into consideration ; 
and, with institutions as with individuals, it is 
the sign of the sum total which matters On the 
credit side at least the total ib never fully known, 

“But, all the world’s coarse thumb 
And finger failed to plumb, 

So passed in making up the mam account, 

All instincts immature, 

All purposes unsure, 

That weighed not as the work, yet swelled the | 
whole amount,” . 

were of positive value though they can have no 
visible place in this volume. 
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| The University of Edinburgh differs from all 
the other Scottish universities in that it originated 
outsido Church influence , it was ‘The Toun’s 
College’ And nght well, on the whole, did the 
city fathers guard and nourish its infancy and 
youth until, in the progress of the oentunes— 
about tho middle of tho last jubiloo period—it 
stepped forth on its own path Yet there was no 
complete severing of the old influence, as there 
could be no complete parting from tho old homo 
'Town and Gown’ still go hand in hand, and the 
voioe of the city is heard in the councils of the 
University Through access to records, the present 
volume of the history extends, in a most interesting 
way, knowledge regarding tho earliest stages of 
tho development of the old College, beyond the 
information available fifty years ago when the 
first volume was issued. 

Not m early days alone did poverty sit on the 
University benches—peer’s son and ploughman’s 
son together not then alone did city fathers 
struggle for the common good, while fathers and 
mothers m tho cottages went stmtedly so that the 
lad o’ pairts might enter upon his life’s struggle 
with tho hall-mark of a nmversity upon him Even 
to this day in Scotland (as elsewhere) there are 
university students who labour during long hours 
that they may loam in some of the rest These 
conditions have been eased largely during tho fifty 
years by the generosity of benefactors—detailed 
m this volume—notably through the funds ad¬ 
ministered by the Carnegie Trust Yet this ease¬ 
ment may bo found to be not without its price 
There are many who think that the loss of the 
brave old spirit of independence would be too 
great a price to pay , and that is not least the 
thought of tho dauntless few of tho needful ones 
who will nevertheless accept no aid The funds 
of the Trust are m part supplied to students on 
the understanding that repayment ui tho future 
will be acceptable; but conditions do not in 
general work out so m practice Another view 
is that the number of students who are thus 
encouraged to seek a university training unavoid¬ 
ably mcludes many who are not specially fitted 
to benefit thereby, and who would be more use¬ 
fully trained in other ways At present the whole 
problem is made very complicated by the adverse 
world conditions 

Another fear regarding trust-administered funds, 
when these are great, is that the trust tends to 
beoome a dictator This condition apphes even 
to Government administration, although there is 
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Borne safeguard in that case through Parliament 
In smaller matters also, donors who have become 
wealthy through their own efforts have a tendency 
to lay down restrictions having an import which 
lies beyond their own horizon Well back m the 
fifty years, Lord Rosebery warned the Scottish 
universities against the surrender of their 
autonomy. The compulsion of surrender is apt 
to arise insidiously, and perhaps even unpre- 
meditatedly, so that all decisions regarding 
matters of national importance should be, even 
in their initiation, open to control All allocations 
of important funds should, with the reasons 
annexed, be open to scrutiny Yet it seems to 
be possible, at least theoretically, for a body such 
as the Carnegie Trust to come to decisions which 
might adversely affect individual universities A 
great example is given by the Treasury itself, 
which regards the universities as being themselves 
the best judges of the right mode of spending the 
grants of money which it makes to them The 
same wise course has been followed by several 
of tho donors of munificent gifts which are recorded 
in this volume 

The Scottish universities are tied together by 
the condition that a desired ordinance cannot be 
issued for one until it has passed the scrutiny of 
the rest Formerly the tie was more rigid and lay 
as a blight upon the possibility of individual 
advance A mam purpose of the tie in its present 
form is to make impossible a step by one which 
might act detrimentally on the mteiests of another 
—a quite laudable object But a recent proposal 
that the University of Edinburgh should be 
empowered to grant an honours degree in pure 
science seems to have been opposed successfully 
by the University of Aberdeen on the grounds that 
the proposed degree was not of much higher 
standard than the present pass degree , that 
students who might not be capable of attaining a 
high standard of honours in the other honours 
scienoe degrees would tend to compete for this 
relatively weaker degree , and that the proposal 
emanated from tho schools Now it may not bo 
impossible few tho standard of the proposed degree 
to be higher than a low standard of honours m 
the present more special honours scienoe degrees , 
and the institution of the new degree might quite 
conceivably make possible the abolishment of the 
present third class grade of honours in science, and 
so raise appreciably the standard of that more 
special degree. Near the beginning of the present 
jubilee period in Edinburgh, Chrystal grudgingly 


admitted the desirability of a third olass grade 
m honours , and he did bo in view of a need for 
an honours degree, for school teachers, which did 
not exact too high a standard of specialisation. 
If the schools recognise that the level of attain¬ 
ments of school beaohera m general scienoe should 
be greater than tho level required for actual 
teaching , and if the proposal for such a degree 
came from the schools, so much the greater is 
the credit to them, and so much the greater is 
the likelihood of its wisdom But, at any rate for 
tho tune, Aberdeen has debarred the suggestion 
of Edinburgh 

These are problems of a type which any univer¬ 
sity may have to face m its work for the nation , 
and there arc other wider problems of policy of 
which tho record in this volume gives examples 
One of the most important, which arose before 
the beginning of the half century and was solved 
in its early years, was that of the admission of 
women students In this matter the University of 
Edinburgh was a pioneer—the inevitable outcome 
of its pioneering work, m still earlier days, through 
the medium of extra mural classes for women, 
taught by members of tho University staff Un¬ 
doubted success has attended tho Btep The 
number of studonts aiming at an arts degree has 
in consequence greatly increased, so that, in 
point of numbers, the Arts Faculty has now ousted 
the Medical Faculty from first place, and has 
become almost as much a Faculty for professional 
training The Divinity Faculty alone, although 
it has ojiened its classes to women students, has 
resisted the Zeti-Oetst so far m debarring them 
from its profession Tho professional aspect of the 
problem accounts also for the great development 
of tho young Faculty of Science within the fifty 
year pemxl 

Another interesting and successful development 
m these years is the partial return to the early 
residential condition obtaining in the Toun’s 
College, through replacement of ‘lodgings' by 
‘hostels’ If it gives less complete conditions for 
study, it has other great advantages 

Tho teaching staff has increased nearly six¬ 
fold in the fifty years , and the increase of depart¬ 
ments and buildings has been on an explosive 
scale also—so much so that some critics doubt if 
it should not be regarded as a gamble rather 
as an example of wise forethought But if, one 
hundred years ago, wisdom had foreseen the 
present compulsion to expansion, the huge sums 
recently expended on the acquirement of sites 
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would have boon immensely lessened and the 
scattering of university fragments over the face 
of tho oity would have been avoided But there 
was also want of prevision of the petrol motor 
whioh has made that soattenng comparatively 
unimportant Suice all knowledge is based upon 
faith, the exhibition of faith in the headquarters 
of knowledge is appropriate 

Another, and one of the greatest, of the steps 
taken was tho recognition of tho body of students 
as a corporate part of the University, having a 
Representative Council established for the purpose 
of guarding the interests of the students, and 
empowered to express their views to tho higher 
authorities Tho wisdom and influence of this 
step became at once upjwrent, and it was followed 
bv the other Scottish universities, by English 
universities, and even by some on the Continent 
Many other features of advance are recorded 
in the volume, and would repay study The social 
work of the University of Edinburgh Settlement, 
shared in by students, is notable , and especially 
so in its originative share in the general advance¬ 
ment of its work through extension to the work of 
the newly instituted Kirk o’ Field College, where 
unemployed men receive, at their own request, 
education rather than entertainment, greatly 
though they appreciate the latter There, os tho 
donor of tho College building said, “The enthu¬ 
siastic and generous minded student supporters 
of tho Settlement had seen a great opportunity, 
a uniquo chance of turning apparent misfortune 
into co-operative effort, to further education, to 
revive the joy and pnde of craftsmanship, and to 
weld the classes of the people in community of 
interest and ideal” , and, as the Chancellor said 
regarding those unemployed men, "How Scottish 
it was of them to do that, and how proud we 
ought all to be to remember that those men are 
Scottish ; they really are our brothers. They are 
going to got what they want—more lectures, more 
instruction All had to them ” They are worthy 
successors of the students of the earlier days 
Though this volumo contains records of d«>ep 
interest to all who Btudy the problems of education, 
general or scientific, it is in the hearts of many 
of the world-scattered army of nineteen thousand 
graduates that there will be raised by it vivid 
recollections of two powerful impressions made 
upon them in the days of their youth ' one upon 
the day when first, with awed feeling, they passed 
beneath the lofty arches of the great gateway 
which Boomed to them then to be the portal of 
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the Temple of Destiny , the other on the day 
when the Alma Mater—Madam Edinburgh Uni¬ 
versity, as tho Chancellor called her—passed them 
out through the same gateway with the hall-mark 
of her approval upon them, and they knew it to 
be the gateway of the Temple of Life 
“Never for her to reach the full mendian , and 
yet, see, watch how she makes around her an 
atmosphere of light Her eyes—her improbable 
eyes that you and I shall never fathom—they are 
fixed not on those 350 years, but on the next 350 
that are now beginning She knows very well 
that the rack of the tough world must still be 
her portion But she is undismayed, stands full 
target for all the winds of the future She says 
‘For a University there can he no harbour’ ” Ho 
said Bame, her Chancellor, and one of the great 
amongst her sons 

Good wishes go with her as she “beats out to 
Rea” 

Mind and Brain 

The Bruin and \la Mechanism By Sir Charles 
Hhemngton Tho Rede Lecture delivered before 
tho University of Cambridge, 5 December 1033 
Pp 36 (Cambridge At the University Press, 
1933) Is 0d net 

S IR CHARLES SHERRINGTON’S Redo lecture 
delivered at Cambridge last December, and 
now published, is an amazing compendium of con¬ 
clusions covering the whole range of scientific 
inquiry m that field of Nature which has excited 
man’s mtensest curiosity 

Primarily a manager of muscle, nerve and brain 
are but a skilfully laid tram of powder between tho 
muscles it fires and the restless world outside 
which fires it Some motor acts, essential but 
scarcely significant, as behaviour, are driven by 
nerve action generated within the brain itself The 
dominant partner m the driving of the brain is the 
outside world, wherein a limited set of agents 
working through nerve and brain can produoe a 
thousand and one dexterous acts 
The motor instrument is separable into a great 
number of small units usable individually and m 
many different combinations Each unit has a 
single nerve thread, which springs from a wide 
nerve net In the nerve nets occur at nodal points 
two kinds of nerve action, one whioh fires the 
nerve thread, the other which impedes or prevents 
this firing Conjointly, these two kinds of action 
neutralise each other quantitatively Given a 
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luge brain net, the animal’s behaviour exoels m 
variety and nicety, but is not radically different 
from the behaviour of reflex action. 

Life’s aim is an act not a thought, albeit to 
refrain is no less an act than other actions Inhi¬ 
bition is ooequally with excitation a nervous 
activity One of the processes operative within 
the mechanism is a travelling signal, a brief local 
depolarisation of the electrically polarised surface 
layer of the nerve thread, involving a temporary 
electrical leak By repolansation in the wako of 
the signal, the transmitting surface is repaired I 
This activity involves work. The signals can be j 
made to occur more frequently by intensification ' 
but cannot bo made bigger In some parte of the j 
brain the repolarisation process is rhythmio, and | 
from such parts trains of signals start periodically ; 

The nerve nets are patterned networks Junc¬ 
tional points provide that signals may converge 
and coalesce, reinforcing each other’s power of 
exoitation The opposite process, inhibition, does 
not travel but is evoked by travelling signals The 
nerve nets are, so to say, weighted with inhibition 
or with excitation This weighting loads to varia¬ 
tion, even reversal of response 

The brain initiates more than its fair share of 
acts and exerts censorship “A shell of its imme¬ 
diate future surrounds the animal's head ” A 
vast expansion of the brain has arisen here where 
the signals from a distance combine Reflex 
action is enlarged and behaviour amplified The 
new membrane is so educable as to be practically 
a now thing in the world Each motor act becomes 
the servant of more masters, and an observer may 
judge that the reflex principle is departed from 
May it be that in those parts of the brain whioh 
may be called mental, nerve actions exist still 
unknown to us, and that these may correlate with 
mind ? “There is, so far as I know, m the chemical, 
physical properties, or microscopical structure no 
hint of any fundamental difference between non¬ 
mental and mental regions of the brain ” Nerve 
inhibition must be a large factor m the working 
of the mind , but the events we have to correlate 
with the mental events are not themselves of the 
reflex type they are back-watered signallings the 
circuits of which may long be self-mam tamed. 
Indeed we have no scientific right to oonjoin 
mental experience with physiologioal events, but 
only the right of what “Keats with that Shake¬ 
spearian gift of his, dubbed ‘busy oommon sense’.” 

With the attainment of the objective of this 
exploration. Sir Charles Sherrington predicts that 


man will oertamly try to improve the brain, 
“restraining some parts, amplifying others, intro¬ 
ducing short-cuts, and oertainly increasing speed 
and aiming at economy and devising as seems to 
him best We need not be prophets to foresee 
that then will come the long-told speedy extinction 
of man 1 ’ This inference surely arises from data 
undisclosed ? _ 

Timbers of Commerce 

A Manual of the Timbers of the. World their 
Characteristics and Uses By Alexander L 
Howard Revised edition, to which is appended 
an Index of Vernacular Names Pp xxm +672. 
(London Macmillan and Co , Ltd , 1034 ) 
36s net 

E VER since the publication of the first edition 
of this book m 1020, it has been widely 
used by timber importers and users of timber, and 
is looked upon as the standard work on the subject 
However, many kinds of timbers, some of whioh 
are now in use or in the experimental stage— 
particularly kinds of Empire origin—wore omitted 
from the first edition, and Mr Howard has taken 
the opportunity of describing a largo number of 
extra kinds in his new work An idea of the many 
additions may be gamed from the two hundred 
or more pages that have been added to the present 
edition, all of which are devoted to descriptions. 
Moreover, the whole of the pages describing the 
artificial seasoning of timbor in the earher work 
have been used for timber descriptions in the new 
volume 

Not all the timbers mentioned are used in the 
British Isles, nor are some of them likely to be 
used in tho future, but they have come under the 
author’s notice and he has mcluded them in his 
descriptions In some instances timbers are rally 
known to the author by their vernacular names; 
whether it was wise to mclude them without an 
offorfc to trace their botanical origin is very doubt¬ 
ful, but as Mr Howard is one of the loading timber 
importers in Great Britain, he doubtless has very 
good reasons for their inclusion, and with his very 
wide and vanod knowledge of the uses and manu¬ 
facture of timbor, the correctness of the com¬ 
mercial side of the book should be beyond dispute. 

An alphabetical arrangement of subjects is 
given, but it is open to criticism, for there is an 
indiscriminate mixing of oommon and* botanical 
names whioh often results in some species of a 
genus being described with the oommon name 
most prominently placed, and m others the generio 
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name being given the place of honour. The fol¬ 
lowing examples are illustrations — 

Alder, Alnus glutxnom, Gaert. 

Alder, Formosan Alnus marxtxma, Nutt var for- 

moaana, Burkill [A formosana, 
Makino], 

Alder, Bed Alnus oregona, Nutt 

Alder, White Alnus rhombtfolxn, Nutt 

Five other subjects are then dosenlied and are 
followed by Alnus nepalensxs, Don 
On pages 146-146 throe species of Dalhergxa arc 
described with the generic name first On pages 
467-458 other species of Dalbergia are described 
under rosewood, and on page 487, Dalbergxa sissoo 
is described under sissoo Many such examples 
occur There are certainly very good indexes to 
both common and botanical names, but in a work 
of this description, where botanical names arc in 
constant use, it would have been a better arrange¬ 
ment and have given a much better impression 
had the author kept to a proper alphabetical 
arrangement of botanical names There are greater 
difficulties in following out a strict alphabetical 
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arrangement of common names, for some timbers 
are equally well known in commerce under several 
epithets and many cross references would have 
been necessary 

It is also regrettable that the author did not get 
someone well versed m botanical nomenclature to 
go through his manuscript, for there are numerous 
slips, one of which occurs on page 43 A timber is 
described as Avodire, and the botanical name is 
given as AJrxcuna Bingena The name the author 
had in mind was really Bxngena afrxeana, A Chev , 
which is actually a synonym of Turrceanthus 
afrxeana (Weiw ), Pollcgnn 

The misuse of capital letters in spoufic names 
is noticeable, and a good deal can be said for the 
decapitalisation of all specific names in books such 
as tho ono under review, a course that would 
certainly be less confusing for the author 

Apart from these little defects tho book has a 
groat deal to commend it, for it is teeming with 
useful and interesting information, is well printed 
and well illustrated It should find a place amongst 
tho most used books of timber merchants and 
manufacturers of timber W D 


Short 

Industrxal Chemxstry. By William Thornton Read 
Pp vii+576 (New York- John Wiley and 
Sons, Ino ; London • Chapman and Hall, Ltd , 
1033 ) 31« net 

The four opening chapters of this volume deal 
with such matters as ohemical organisations and 
literature, and the various functions of the chemist 
m industry. Thoy might very well have been 
condensed considerably and, in parts at any rate, 
omitted, sinoe they bring the author dangerously 
near that category of zealons exponents of the 
obvious which, according to his statement on p. 31, 
he desires to avoid. There is, however, much to 
be learned from the succeeding chapters on 
chemical economics, equipment and constructional 
material in spite of their pronounoed American bias. 

The remainder of the book is a senes of bnef 
but useful monographs on vanous appheations of 
ohemistry to industry, for example, the sulphuric 
acid, nitrogen, fertiliser, metallurgical, petroleum, 
electrochemical, rubber, coal, paint and explosives 
industries; foods, textiles and fermentation are 
omitted, although there are chapters on carbo¬ 
hydrates, proteins, oils and waxes 
Sinoe the author has wisely reoogniaed that no 
one person can write with authority on the multi¬ 
farious processes of chemical industry, he has 
enlisted the aid of ninety different authorities, and 
this help is amply justified by the excellence of 
the monographs. It has not, however, saved the 
book from certain omissions, suoh as of stream- 
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line filtration, submerged flame combustion and 
the uso of esparto in paper-making, from a 
number of vague statements, for example, “white 
paper is made from approximately pure cellulose” 
and “tung oil is used m varnishes in connexion 
with pine resin which has boon ostenfied with 
glycerin” , and from a few serious errors such as 
in the definitions of the Reichert-Meissl and 
Polonsko values of an oil 
Apart from suoh blemishes, the book may be 
recommended as collateral reading for students of 
pure scienoe and possibly also, as the author 
suggests, as a reference book for business men. 

J. G 

Ronay . a Description of the Islands of North Rona 
and Sxda Sgexr, together xoxth thexr Geography, 
Topography, History and Natural Hxstory, etc.; 
to tohxch is appended a Short Account of the Seven 
Hunters, or Flannan Islands. By Malcolm 
Stewart Pp m+73 + 17 plates. (London: 
Oxford University Press, 1933 ) Is. 6 d. net. 
Fkw people know of the existence of three unin¬ 
habited lands off the north-west coast of Scotland 
almost as isolated as St. Kilda These are North 
Bona, Sula Sgeir and the Flannan islands, seven 
in number with innumerable rocks. North Rona 
is a cliff-bound island rising up to 366 ft. and 
about 300 acres m extent; Sgeir is about 30 
acres and 229 ft. high ; and the Flannan 100 
acres between them, with a height of 288 ft. on 
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Eilean Mor whore there is a lighthouse All are The Gyroscopic Stabilization of Land Vehicles By 
formed of horneblende gneiss intersected by Dr. J F S. Robs Pp vii + 172 (London • 

pegmatite veins and all probably came under the Edward Arnold and Co , 1933 ) 14s net 

influence of the quaternary ice, for many frag- This book consists of a thesis approved for the 

ments of alien rock have been found on each degree of Ph D. m the University of London, and 

Sgeir has a gannetry with a population of 8,000 it gives the results of an investigation undertaken 

to the south of the island, its other birds consisting ^lth the following objects “(i) To determine 

of as many razorbills and guillemots as well as whether monorail traction is scientifically sound 

puffins, kittiwakes, shags and fulmar ; as on all an d definitely practicable , (u) To show why the 

such bird islands, vegetation is very scanty. The efforts of inventors have hitherto only met with 

islands are visited every year from Lewis, Sgeir partial sucoess , and (ui) To place the whole 

for young gannots and eggs, the others mainly gubjoct on a more scientific footing and to give 

for the fattening of a certain number of sheep jt a more complete and orderly treatment than 

transported from Lewis it had yet received” 

Formerly, all would appear to have been in- The text is, like most original papers, not easy 
habited, for they have the remains of unmortared to read , there are many places where the develop- 

stone houses These were half-sunk into the men t would have been greatly enhanced by the 

ground at Bona and were entered by crawling insertion of explanatory paragraphs An excellent 
along passages Often large Blabs of stone were summary of the author’s conclusions with refer- 

used, and these would appear to have been turfed onces to the text is given at the end, together with 

over, the only roof-opening being the smoke hole. a f„u bibliography and list of patents 
There is also the remains ot a chapel at Rona, 

now scheduled as a monument The author is The Flora of the Liverpool District Edited by 

not much interested, but the houses described as C Theodore Green Pp xi + 163 +201 plates 

known to have been recently inhabited are very (Arbroath T Bunole and Co , 1933 ) 
strikingly like the dolmen of Locmanaquer and Dr C T Green, the editor, thirty years ago, 

Carnao and many other regions In conclusion, of the first edition of the “Liverpool Flora”, is 

there is a short bibliography, but there is clearly to be congratulated on the completion of this new 

a field here for the trained archaeologist and revised edition, also under his editorship 

The general plan of this well-known flora 
Gas Analysis by Measurement of Thermal Con- remains unchanged Miss Wood’s admirable line 
ductivity By Dr. H A Daynes Pp vui + 357 drawings, which express the ‘look’ of each plant 

(Cambridge • At the University Press, 1933 ) ln a most remarkable way, are still one of its 

16s net moat attractive features, though their reproduction 

Thb method is based on the discovery by Andrews is noticeably inferior m this edition. The chief 

in 1840 that changes m the composition of gas innovation is the inclusion of five special articles 

surrounding an electrically-heated wire are ro- on areas of particular interest, such as the South- 

fleeted in changes in the electrical resistance of the port sand dunes, with notes on their topography 

wire, and may therefore be measured on a suitably and flora, illustrated by photographs. There are 

calibrated electrical instrument Thanks largely other small alterations, while, of course, a number 

to the developmental work of Shakcspear and the of additional localities and records are given It 

Cambridge Instrument Co in England, as well as is a volume which should be m the possession of all 

to that of certain firms in Germany and the United interested in this botamcally rich area of Lancashire 

States, it has now attained the status of a recog¬ 
nised industrial method, and as such is well worthy Human Values in Psychological Medicine. By Dr 
of a monograph to itself C P. Blacker (Oxford Medical Publications ) 

The author is an authority on tho subject, and Rp vui+179 (London: Oxford University 

his treatment of the theory, technique and appli- Press, 1933 ) 8a 6 d net 

cations of the method is all that could be desired Tub author defines pivotal values as those which, 
Tho applications include flue- and fuel-gas control in one way or another, unify and justify life, give 
and measurements in connexion with the pro- it coherence and make it on tho whole worth 

duction of liquid air, gas permeability, for example, living. His conception of pivotal values is the 

leakage through rubber and aircraft fabrics, really dominant idea of his book. After a number 

nitrogen fixation, etc On account of the suitability of chapters devoted to tho discussion of values 

of their thermal properties, carbon dioxide and from a psychological point of view, the author 

hydrogen are frequently mentioned, and a number studies Hie clinical aspects of the problem. He 

of useful indirect methods are described for the found that aesthetic values play a small part in 

determination of other gases in terms of these the lives of working-class patients. He divides 
Possibilities of tho method in academio research, pivotal values into values whioh are neither 

for example, m physiology, are also indicated, and religious nor philosophical. We are inclined to 

it is no exaggeration to state that there is some- disagree with the statement that the majority of 

thing of interest here for every scientific worker, hospital patients have no “pivotal values". There 

whatever his sphere and even if he is already using are few people who have no pivotal values if only 

the method. J. G. they can be touched on. 




Hormones of the Anterior Lobe of the Pituitary Gland 


I T is now generally admitted that the functions 
of the pituitary gland (or hypophysis) are 
mediated by the secretion of a number of hormonos 
from its different parts, although no active 
principle has yet been isolated in the pure state, 
the fractionation of extracts has led to the pre¬ 
paration of solutions having only a part of the 
physiologioal activity of the original extract 
Differences of opinion exist as to the number of 
hormones actually presont, which can only be 
settled when they arc finally isolated as chemical 
individuals Our knowledge of the functions of 
the posterior lobo preceded that of the anterior, 
but within the last few years, with improvement 
m both chemical and surgical techmquo, and also 
following the disoovery that hormonos regulating 
certain of the sexual activities of the body are 
excreted in the urine, great advances have boon 
made also in our knowledge of the functions of 
the anterior lobe 

It appears probable that a number of different 
hormones are secreted by this lobe, but attention 
has been direoted especially to those stimulating 
growth and the sexual glands One of the pioneers 
in this work has been H M Evans, of the Uni¬ 
versity of California , the results of his researches, 
earned on over the last decade, are now available 
for study, m the form of a detailed monograph* 
Although the association of overfunction of the 
pituitary with body overgrowth (gigantism or 
acromegaly) and of its undorfunotion with dwarfism 
has been frequently confirmed, it was not untd 
1921 that Evans and Long succeeded in preparing 
an extract of ox anterior lobes which stimulated 
growth in mammals This was duo to the 
facts that the growth hormone is a oomplex sub- 
stanoe chemically resembling the proteins, is 
extraordinarily labile and can only be deteoted 
when administered frequently and parenterally to 
suitable animals Adult female rats more than 
five months old (which have therefore ceased to 
increase in weight), are injected mtrapentoneally 
daily for a period of 20 days , groups of four to 
six animals are used and they are weighed every 
five days Gains m weight of 25-100 gm can be 
obtainod according to the dose given , the relation¬ 
ship betwoen the loganthm of the dose and the 
gain m weight was found to be approximately 
linear. E Biornng and E Nielsen ( Bwchem . J , 
26, 1016 , 1932) have compared the composition 
of injected growing rats with that of normal 
growing rats and find that the former show a 
greater retention of water, but that the Bolid 
matter assimilated to the body tissues contains a 
much greater proportion of protein and less of ash 
and fat than that laid down by normal animals 
About three quarters of the gam in weight of the 


• The Growth end Goud-Stlmolatlng Hormone* of the Anterior 
Hraophru* By H M Ivan, K Never end M X Simpson. In 
ooibbomtlon with A J. Surka, B 1 ttnuhnn, R B Combh end 
r L Heiobert Memoir* of the Unlveralty of OnlUbrnla. Vol 11. 
Pp 446 (University of CeUAmtU Pnm Berkeley, California, IBM ) 


injected animals is duo to water retention, and three 
quarters of the dry matter deposited consists of 
protein 

The method of extraction recommended by 
Evans and his co-workors is briefly as follows 
frozen ox anterior lobes are minced and extracted 
with water made alkaline with baryta, the 
mixture is centrifuged and the solution brought 
to pH8 with sulphuric acid and ogam centrifuged 
The solution is then acidified and poured into excess 
of ooetono , the precipitate is filtered off and dried. 
This powder is stable but still contains the gonad 
stimulating hormone On extraction with 95-98 
per cent acetic acid, the latter is destroyed and tho 
growth hormone can be precipitated from solution 
by acetone in the presence of quinine sulphate 
Trichloracetic acid precipitates the growth hor¬ 
mone and part of tho gonad stimulating hotmone 
from aqueous solutions of the powder , in the 
supernatant fluid the latter can bo obtained free 
from the former by precipitation with flavianic 
acid, which is then removed by 80 per cent alcohol 
containing 1-2 per cent ammonia The purer 
growth hormone preparations are highly active m 
a daily dose of 5 mgm 

Hypophysectoimsed rats show a greater response 
to the growth hormono regardless of ago or length 
of time after removal of the gland Experiments 
with a hypophysectoimsed puppy are also de¬ 
scribed , the pituitary gland was removed when 
the animal was 8 weeks old, tho operation 
was followed by complete cessation of growth 
Daily mtraperitoneal injections of the growth 
hormone resulted in a marked increase in woight 
and size, so that the animal finally booame larger 
than its litter mate control Signs of acromegaly, 
however, did not develop The ovarian follicles 
showed considerable development and the thyroid 
was hyperplastic Similar injections into a normal 
female resulted in the development of partial 
acromegaly, some gigantism and diabetes melhtus 
A male, however, only developed adiposity In 
dachshunds, the injections increased the size of the 
animals owing to increase in size of the skull and 
vertebrae, but the achondroplastic form of tho 
short extremities was not altered , a male de¬ 
veloped diabetes The only outstanding acro¬ 
megalic feature was a folding of the skin of the 
head and extremities These results lend strong 
support to tho generally aooepted view that 
gigantism and acromegaly in human beings are 
duo to over-secretion by the anterior lobe of the 
pituitary gland 

The gonad stimulating hormone (or hormones) is 
responsible for the normal development and main¬ 
tenance in a state of functional activity of the sex 
glands, with the aooessory organs and secondary 
sex characters. In the female the ovanes them¬ 
selves respond readily to the hormone, in the 
male the aooessory organs show the most striking 
effects Immature female rats were used by Evans 
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and hia colleagues for the assay of their prepara¬ 
tions , injections were made on three days, the 
vaginal orifice examined on the fourth and fifth 
days, smears being taken as soon as it had opened, 
and the animals lulled and examined about 96-100 
hours after beginning treatment 

The hormone was prepared from ox anterior lobe 
(a poor source), from the serum of pregnant mares 
(a good source), and from the urine of pregnant 
women The acetone powder from the alkaline ex¬ 
tract of anterior lobes is dissolved in water and the 
reaction of the solution adjusted to give maximum 
precipitation: the greater part of the hormone 
remains m solution and is precipitated by fiavianio 
acid, which can be removed afterwards by use of 
alcohol-ammonia mixture Alternatively, the 
powder may be extracted with 60 per cent pyridine, 
60-60 per cent alcohol or acetone containing 2—4 
per cent ammonia, the hormone is then precipi¬ 
tated by increasing the alcohol or acetone to 86 
per cent and adding a little acetic acid or salt. 
Pregnant mare serum was treated directly with 
acidified acetone and the powder purified by the 
methods used in the case of preparations from 
anterior lobes From the unne of pregnant women 
the hormone (called prolan by Aschheim and Zondek 
its disooverers), was precipitated by excess of 
alcohol The precipitate was extracted with dilute 
acid and the prolan reprecipitated with alcohol, 
the powder was purified by extraction with 
acetone-ammonia mixture The minimum dose of 
the purest preparations was about 0 05 mgm 
Although preparations from these different 
sources all Btimulato the gonads, yet they show 
differences m their chemical properties and bio¬ 
logical effects Prolan, for example, is more sensi¬ 
tive to both acid and alkali than preparations from 
pregnant mare serum ; the latter, but not the 
former, give off hydrogen sulphide on treatment 
with alkali However, the differences in chemical 
properties may be due to differences in the assoc- 
lated impurities. Differences in the biological 
effects produced are not so easily explained. Even 
though the minimal doses of different preparations 
may be the same, larger doses may have widely 
different effects on the ovary thus increasing the 
dose of prolan increases the size of the ovaries at 
most four times, whilst with preparations from 
pregnant mare serum, there is a rough propor¬ 
tionality between dose and size up to about 
twenty-five times the minimal dose 
Evans and his co-workers have not been able to 
separate the gonad stimulating hormone into 
follicle stimulating and luteinising factors, corre¬ 
sponding to the prolans A and B of Aschheim and 
Zondek A solution whioh is predominantly folliole 
stimulating at one dose level may produce corpora 
Iutea at another level or when the injections are 
oontinued beyond the usual three-day period , the 
predominant effect may depend on the amount of 
purification to which the extract has been sub¬ 
jected. The type of response also depends in part 
on the time at which the examination is made 
after beginning the injections There are indica¬ 


tions that the presence of oorpora Iutea inhibits 
further development of the ovary : the occurrence 
of ovulation depends on the size of the ovary and 
the doee given Hypophyseotomised female rats 
were less sensitive than normal animals and the 
response to prolan was much less than that to 
extracts of pregnant mare serum ; simultaneous 
admin istration of the growth promoting hormone 
diminished the response Substitution therapy 
failed to induce the rhythmic changes in the vagina 
characteristic of the matrons cycle, a continuous 
oestrous reaction only being obtained. Pregnancy 
was not observed owing to failure of implantation, 
but it oould be maintained in animals, hypophy- 
sectomised after implantation, by injection of mix¬ 
tures of growth- and gonad-atimulating hormones. 

In hypophysectomiaed female dogs, prolan had 
no effect on the genital system even in large doses, 
and when the system showed a marked degree of 
atrophy, an anterior lobe extract also had no effect 
A mixture of the two preparations, however, 
stimulated the genitalia within ten days; the 
vulva increased to a size greater than that observed 
in normal mstruB m a litter mate oontrol, the 
mammary gland and uterus showed marked de¬ 
velopment and the ovary was much enlarged and 
contained many corpora Iutea This result may be 
contrasted with some experiments on tho hypophy- 
sectomisod ferret recently published by M K 
McPhail {Proc Boy Soc, B, 114, 128; 1933) 
Anterior lobe extract alone produced extensive 
theca luteimsation of small follicles, but no de¬ 
velopment of large follicles prolan alone caused 
many follicles to undergo partial growth, which, 
however, terminated in atresia • the vulva showed 
partial oestrous swelling A mixture of the two pre¬ 
parations produood usually only theca lutoinisation 

Without referring to othorwork in detad.it maybe 
stated that several workers in addition to Aschheim 
and Zondek have adduced ovidence that the follicle 
stimulating and lutemismg hormones from the 
anterior lobe are separate entities. The synergistic 
action with prolan may depend on the proportions 
of these factors present in different preparations 
Apart from the chemical difficulties of preparing 
the hormones in a pure state, the facts that they 
act in succession, or if really a single entity initiate 
a senes of reactions, introduces a complication into 
the evaluation of the biological tests, which only 
further work with a standardised teohmque can 
clarify 

In immature male rats, doses of gonad stimulating 
hormone sufficient to produce enlargement of the 
ovanes m immature females produoed little or no 
increase in the weight of the testes, although the 
accessory organs grew markedly and attained the 
size characteristic of these organs in young adults. 
Larger doses of hormone, however, increased the 
weight of the testes Senile males also responded 
by increase in weight of the aooessory organs. In 
hypophysectomised males injections of the hor¬ 
mone caused regeneration of the atrophied testes, 

, the seminal vesicles became enlarged and filled 
1 with fluid and spermatogenesis was resumed; the 
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replacement therapy was oomplete smoe normal other active principles in the extracts which are 

litters were sired, and the testes appeared normal responsible for these effects The cachoxia com- 

on histological examination monly observed m hypophysectomued rats was 

The atrophy of the thyroid and adrenal glands also relieved by injections of the growth hormone, 
after removal of the pituitary was not repaired by The data on which the workers in the University 
injection of gonad stimulating hormone, but of California base the conclusions briefly reviewed 

extracts containing the growth hormone main- above are available m detail in the monograph 

tained or restored the weight of these organs, now under notioe The methods described should 

although histologically the normal structure was be of value to other investigators and their results 

not completely regamed Evans’s results do not should form the basis of further research m this 

show whether it is the growth hormone or some important field 


The British Association Tables of Bessel Functions 


I N 1888 a Committee was appointed by the 
British Association for the purpose “of con¬ 
sidering the possibility of calculating tables of 
oertain mathematical functions, and, if necessary, 
of taking steps to carry out the calculations, and 
to publish the results in an accessible form" The 
Committee had the late Lord Rayloigh for chair¬ 
man, and ‘Mr ’ A Lodge for secretary, and the 
other members were ‘Sir W Thomson’, Cayley, 
Price, Glaisher, Greenhill and Hicks Bessel 
functions were among the functions considered, 
and their calculation became the chief work of the 
Committee. Tables appeared in the Reports of 
the Association for 1889, 1893 and 1896 In 1907 
the Committee reported on “The further tabula¬ 
tion of Bessel functions”, and in 1909 stated that 
it was “also considering the advisability of collect¬ 
ing all existing tables of Bessel functions and 
publishing them in a form oasily accessible to all 
students” During the next few years tables of 
Bessel functions of various types appeared regu¬ 
larly, and in 1916 it was reported that “tho order 
of calculation is being arranged m accordance with 
the real urgency of the tables, and tho Btage is 
now coming m sight at which the Committee will 
be able, as authorised already by tho Association, 
to publish a volume of fairly oomplete tables of the 
more important transcendental functions”. 

The Committee’s hopeful plans, like others, 
were, however, hurled to emptiness, and although 
the Committee remained in existence and many 
tables were printed in its reports, it was not until 
after the Glasgow meeting of the Association m 
1928 that the preparation of the long foreseen 
volume was taken seriously in hand ; and whon 
in 1931 a volume appeared, it contained no tables 
of Bessel functions. The reasons for this, and the 
problems confronting the Committee, were ex¬ 
plained in the preface: 

“ . . It was apparent from the first that the 
simple plan of reprinting existing material would 
produce a volume neither useful nor creditable 
There were gaps in the ranges of the arguments 
of Borne of the functions, natural when the tabula¬ 
tion had been performed at different times for 
■pecial purposes, but intolerable if tables were to’ 
be issued for general use. In the case of the 
Bessel functions, the functions tabulated did not 
form in any sense a oomplete collection. Lastly, 


the original tables offered no facilities for inter¬ 
polation Two years ago tho Committee decided 
that these difficulties must not impede publication 
indefinitely, and that, if the Bessel functions were 
reserved for an independent volume, definite 
progress could be made ” 

Since 1929, therefore, the work on Bessel 
functions has been independent both of the pre¬ 
paration of volumes of tables of other functions 
and of the computation from time to time of 
special tables in response to current demands The 
aim of the Committee ih to publish as complete 
and uniform a set of tables of Bessel functions as 
possible , the majority will be derived from the 
reports, but several will be new It is estimated 
that the tables will extend to nearly fivo hundred 
pages, and it is proposed to issue two volumes, 
partly to avoid an unwieldy book and partly to 
expedite publication Tho material for tho first 
volume is in an advanced state, more than three- 
quarters of the estimated 280 pages being ready 
for the printer 

Unfortunately, financial difficulties have now to 
be overcome Tt is not to be expected that an 
undertaking of this sort can bo a paying proposi¬ 
tion The mathematicians concerned have given 
their services, but tho more cost of production will 
be between 30s and £2 a page The calls on the 
British Association are far more miscellaneous, far 
more extensive, than m tho spacious days when 
£500 could cheerfully be voted for a single object 
At the moment, a sum of £160, which includes a 
grant of £50 from the Royal Society for this 
purpose, has been sot aside by the Council of the 
Association, but this is little more than an earnest 
of belief in the Committee’s plan Unless further 
help is forthcoming, there is a serious danger that 
the enterpnso to which a multitude of volunteers 
have given their leisure during nearly half a 
oontury will be completed by the enthusiastio 
drudgery of the Committee which has accepted it 
as a heritage, only to rest—a manuscript almost 
too precious to be consulted—in a fire-proof safe. 
It ought to be sufficient, by directing attention 
to this possibility, to ensure that funds will be 
provided to enable the two volumes to be published 
and thus to make available the results of so many 
years of voluntary work on behalf of mathematical 
students and others. 



NATURE March 17, 1934 


Effect of Low Temperatures on Metals 


S INCE the year 1906, when Sir Robert Hadfield 
and the late Sir James Dewar described the 
effect of liquid air temperatures on the strength of 
iron and its alloys, there has been not only a very 
considerable advance in low temperature technique, 
but also many types of new metallurgical materials 
have been successfully developed Many alloys 
which are to-day m extensive use as parts of 
machines and structures were quite unknown at 
the time of that research 
The importance of low temperature research was 
recognised many years earlier than 1906 in view 
of the severe winter conditions experienced in 
northern Continental lands In research work of 
the future, still greater attention is likely to be 
paid to the study of low temperature phenomena 
m relation to the physical and engineering sciences 
Recently Prof. W J de Haas and Sir Robert 
Hadfield* have described to the Royal Society the 
results of a further important research on the 
mechanical properties of these materials at the 
boiling point of liquified hydrogen (- 262 8° C ) 
This work has extended the range of study of the 
properties of metals a further 60° C and thus the 
strength of these metals is now known at 20 3° K 
At this low temperature, changes m the properties 
of some of the metals have occurred, but the 
present work does not show any marked dis¬ 
continuity in general properties corresponding to 
the sudden fall in electrical resistivity which exists 
in some metals near to the boiling point of liquid 
helium The possibility of the use of liquid helium 
has for the moment been postponed on account of 
the large quantities that would be needed to effect 
cooling If its use is later found to be practicable, 
tests would be made as low as 4 2° K On small 
specimens a study was made at this temperature 
in 1921 in collaboration with the late Prof 
Kamerlingh Onnes and H R Woltjcr In those 
experiments they showed the absence of magnetio 
transformations m the iron-manganese alloyB, 
whereas the iron-nickel alloys exhibited the 
presence ofpolymorphio transformations 

Prof de Haas has designed the testing apparatus 
for this work, immersing the specimens in hquifiod 
hydrogen contained in a Dewar flask. The testing 
stress has been applied by an oil cylinder through 
a tension rod sliding inside a concentrically 
mounted tube Into the ends of these two mem bers 
the specimen holders have been fitted 
The specimens selected for examination not only 
inoluded the materials which had previously been 
tested m liquid air, but also many recently de¬ 
veloped alloys whioh exhibit a combination of 
high strength and ductility. 

At liquid air temperatures, many ferrous 

• "On U>« effect of the Temperature of Liquid Hydrogen (-2S2 8* C ) 
on the TeneOe Properties of Party-One Sperfmeos of Kettle oom 
piMng (e) Pare Iroa (i) Pour Cubon Steele (e) Thirty Alloy Steele 
M) Copper led Hided (*) Poor Jfoo-Perroue Alloy*.” By Prof W J 
d* Hue end Sir Robert Hndfleld RM Tnmi Rot Sor , A, MS. 

m i n i ims. 


materials, including iron itself, show a marked 
increase in tenacity, and in general these same 
ferrous materials show a continued fall in ductility, 
which becomes negligibly small at the boding 
point of hydrogen At this temperature there is 
an apparent fall m strength There are, however, 
some remarkable exceptions to this fact, for 
example, an alloy containing 6 per cent of man¬ 
ganese and 24 per cent of nickel Bhows an morease 
of ductility when cooled to —194° C , and on being 
further oooled to the boding point of hydrogen, it 
still retains appreciable duetdity This present 
work thus continues the study of the lron-mckel- 
manganese-carbon alloys which were described in 
the seventh report to the Alloys Research Com¬ 
mittee of the Institution of Mechanical Engineers 
in 1906 

The ‘stainless steels’ and ‘high temperature 
alloys’ are two classes of materials which are not 
adversely affected by fall of temperature , for 
example, the well-known alloy containing 18 per 
cent of chromium and 8 per cent of nickel shows 
the remarkable strength of 119 8 tons per square 
inch, accompanied by an elongation of 26 per cent 

Tho non-ferrous alloys which the authors have 
selected are all ductile at the lowest temperature 
of test The earlier work had shown that mekcl, 
copper and aluminium increased in strength with¬ 
out a corresponding fall in ductility In the 
present tests, the copper specimens break at 29 7 
tons per square inch acoompamed by a duetdity 
of 60 per cent m extension, but a bronze, containing 
10 per cent of tin, shows a slight reduction in 
properties Good extension occurs during test of 
specimens of an ‘80/20’ nickel-chromium alloy and 
of the aluminium alloy known as ‘duralumin’ 
The safety of the aluminium alloy from embrittle¬ 
ment will be a guidance to designers of aircraft 

A consideration of the non-ferrous alloys selected 
for test shows that these possess a lattice structure 
of the face-centred cubio type which appears to 
allow the retention of duetdity at low temperatures, 
but in ferrous alloys this arrangement of the atoms 
is not always acoompamed by ductility; for 
example, the toughened manganese steel and the 
low carbon alloy of this metal with iron, are not 
duetde, although their structures conform at 
normal temperatures to the faoe-oentred form of 
the cubio system The embrittlement of austenitic 
manganese steel appears to be entirely unacoom- 
pamed by metallographio change of a permanent 
character, for the material reverts to a duotde 
state at normal temperatures On the other hand, 
austenitic mckel steels show a change whioh is 
irreversible. 

The iron alloys of the ferritic type have a body- 
centred lattioe and are not duetde at low tem¬ 
peratures These materials oontrast very strikingly 
with the austenitic ‘stainless’ and ‘heat-resisting’ 
steels, which possess a faoe-oentred cubic structure 
and are not embrittled 
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Prof. Albert Calmette, For Mem R S 

A LBERT CALMETTE, sub-direetorof the Pasteur 
k. Institute, who died on October 29, 1933 
after a short illness, was bom at Nice on July 12, 
1863 After graduation, he entered the medical 
service of the navy and spent seven years in 
Eastern waters As a naval surgeon, he became 
interested m the numerous hygienic problems of 
France’s colonial possessions In 1889 ho was 
transferred to the new colonial medical service and 
was given permission to go to the Pasteur Institute 
There he came under the influence of Pasteur, and 
took Roux’s course of lectures m bacteriology and 
became one of his most enthusiastic pupils His 
progress was so rapid that the next year ho was 
chosen by Pasteur to proceed to Saigon to found 
the first of the daughter Pasteur institutes 
At Saigon, Calmette was occupied with the 
study of cholera and bacillary and amoebic 
dysenteries It was here, too, that he first became 
interested m snake venoms The number of deaths 
from cobra-bite was senous and the director of the 
new institute was appealed to for help by the 
administration 

In 1893 Calmette returned to France and con¬ 
tinued hw work on the action of cobra venom 
This was followed up by experiments to ascertain 
whether the serum of an ammal immunised 
against the venom contained anti-toxins and 
could be exploited for treatment Sewall had 
Bhown that immunity followed repeated Hinall 
injections of the venom of the rattlesnake, and 
Behring had a few years previously established 
tho anti-toxic value of the serum of animals treated 
in a similar manner with the toxins of the tetanus 
and diphtheria bacillus It Boomed, therefore, not 
unlikely that an anti-toxic immunity would be 
aroused by the injection of snake venom 
Before the end of 1894 Calmette was successful 
in demonstrating that by patiently immunising 
horses with increasing doses of cobra venom they 
accumulated sufficient antitoxin in their serum for 
the latter to be used as a remedy for snake-bite 
As most venoms were similar in their actions, 
Calmette at first supposed that serum prepared 
by injecting cobra venom would be of value to 
counteract the effects of the poisons of other 
kinds of snake. He was rather obstinate in 
adhering to this opinion m the face of experi¬ 
mental evidence from Australia, India and Brazil 
that suoh was not the case but that anti-venoms 
wore highly specific. 

In 1896, Calmette’s enthusiasm and organising 
ability was again taken advantage of and he was 
chosen to establish a Pasteur Institute for the 
north of France at Lille The new institute was 
to be a subsidiary centre for anti-rabio inoculation 
and the preparation of diphtheria antitoxin and 
vaccine lymph. Under Calmette’s guidanoe, it 
soon became an active centre of research. From 
the point of view of sanitation, the industrial 


uary 

town of Lille was not progressive Its water 
supply and methods for the disposal of sewage 
were unsatisfactory The incidence of tuberculosis 
was high and invalidism from hook-worm m the 
neighbouring coal-mines was senous Calmette, 
who was appointed professor of hygiene a few 
years after his amval, worked vigorously to im¬ 
prove the sanitary condition of the town He 
instituted investigations into the bacterial treat¬ 
ment of sewage and vanous methods for the 
purification of water supplies Hu was successful 
in mdueing the municipal authonties to undertake 
some measure of improvement He made a useful 
research into hook-worm, and his method for 
combating this disease in miners is that now 
usually followed elsewhere 
How to diminish the damage to health and life 
caused by infection with the tubercle bacillus was 
a more senous problem Calmette established a 
tuberculosis dispensary, the first in France, for 
the early diagnosis of phthisis and for the education 
of patients in habits to minimise the familial 
spread of tho disease He was instrumental m 
providing a sanatorium for early, and a colony 
for advanced, cases of the disease These 
measures, however, did not strike at the root of 
the matter and the idea of attacking the problem 
by some immunological procedure was always 
present in his mind All efforts to produce resist¬ 
ance by the inoculation of killed cultures of the 
tubercle bacillus having proved unsatisfactory, he 
turned his attention to the possibility of employing 
a living attenuated culture as Pasteur had done in 
the case of anthrax His goal was to produce a strain 
of the bacillus so much deprived of its virulence 
that it would not produce tuberculosis when 
introduced into animals but only a mild illness, 
recovery from which inevitably occurred It waa 
hoped that by this experience the body would 
acquire the power of dealing satisfactorily with a 
subsequent infection by virulent microbes 
In 1903, in collaboration with his assistant 
Gu6nn, Calmette began the researches which 
ultimately resulted in the now famous strain of 
bovine tubercle bacilli designated BCG (Bacillus 
Calmette Gu£nn) This strain was produced by 
successive propagation of an ordinary bovine 
type of bacillus on potato soaked m bile Its 
stabilisation took thirteen years, during which 230 
successive cultivations were made. At the end 
of this timo, the strain was found to be incapable 
of producing tuberculosis in animals and to 
remain devoid ot this power as long as it was 
cultivated on the bile-media 
By 1914 the experiments of Calmette and 
Guerin had convinced them that cultures of B C G. 
could be used to induce resistance to tuberculosis 
m cattle. At this stage, their researches were 
perforce suspended by the outbreak of War. 
During the occupation of Lille, Calmette came 
under suspicion because he kept numbers of 
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pigeons in his laboratory He suffered regrettable 
indignities at the hands of the military authorities 
and his wife was removed to Germany as a hostage 
During this unhappy period, he occupied himself 
writing an interesting book on the pathology of 
tuberculosis, m which he presented his observa¬ 
tions and developed his theory of the nature of 
acquired resistance to the disease 

On the death of Metchmkoff in 1917, Calmette 
was elected sub-director of the Pasteur Institute 
but did not undertake the duties of this office 
until after the War At Paris he continued his 


researches on protection against infection by the 
tubercle bacillus with increased fervour and 


enlarged opportunities 

To understand the subsequent progress of these 
researches it is necessary to epitomise his con¬ 
ception of the means by which individuals acquire 
their resistance to the tubercle bacillus Both 
evidenoe from post-mortems and the results of 
the skin reaction of von Pirquet to tuberculin 
indicate that the majority of individuals by fifty 
years of age have at some time in their life been 
infeoted, although they may not have shown 
symptoms of tuberculosis Calmette behoved, and 
had experimental evidenoe to support his belief, 
that a very small number of infecting bacilli is 
not, in most individuals, followed by manifest 
tuberculosis and is recovered from, leaving the 
body more capable of resisting a subsequent dose 
In this manner by a succession of small infections 
on immunity is acquired. 

Immunisation by chance is, however, a highly 
dangerous way of attaining resistance, for, at any 
time, the dose may be sufficiently large to break 
down the individual’s resistance and tuberculosis 
ensue Calmette therefore advocated that the wise 
procedure would be to accustom the body to resist 
invasion by the tubercle bacillus by giving its 
immunological mechanisms opportunities to obtain 
practice with on innocent tubercle bacillus before 
the nearly inevitable inroad of a virulent one took 
place, much os it is well to acquire exportncBs as a 
toreador with de-homed cattle. To do this he 
suggested that young babies should be given 
minute doses of his attenuated BCG. culture 
by mouth before they have had an opportunity 
to ingest virulent bacilli, a procedure he calls 
> premunltlon , 

In 1922 Dr Weill-Halfe treated 314 infants, 
the progeny of tuberculous mothers The treat¬ 
ment was inoffensive and a comparison of the 
tuberculosis rate amongst treated and untreated 
infants from similar environment was deemed to 
be promising. The treatment was begun 3 days 
after birth to minimise the chances of the infants 
being infected by virulent bacilli from their 
mothers prior to receiving the strain BCG 
Since then upwards of a million babies have been 
treated in France and elsewhere, and apart from 
the tragedy at Lubeek, where by carelessness at 
the hospital, some 200 infants were fed a dose 
of a culture of virulent human tubercle bacilli by 
mistake and 73 died, no untoward happening has 


been reoorded At the present time some 100,000 
infants are treated annually in France alone and 
the oouncil of the Pasteur Institute has erected a 
vast building for the preparation and distribution 
of cultures of B C G all over the world 

Unfortunately, the resistance obtained from one 
treatment is not permanent and has to be repeated 
after one or two years Thu makes it more difficult 
accurately to assess the results of the treatment 
for some years to come The figures recorded 
are susceptible of statistical criticism, but the 
numerous practitioners who have employed the 
treatment are very generally convinced that it is 
followed by a decline in the incidence of tuber¬ 
culosis and also by a diminution of the general 
mortality during the early years of life. To what 
extent this promise is justified will emerge m a 
few years, when the after-history of the million 
infants already treated u known Whatever this 
verdict is, Calmette’s endeavours to mitigate the 
ravages of tuberculosis will remain the magnificent 
effort of a man who devoted hiB life to the pursuit 
of science for the service of mankind C J M. 


Mb. J. B. Hoblyn 

By the death on December 24 of John Bright 
Hoblyn, m his fifty-fourth year, the automobile 
engineering industry has lost one of its best known 
scientific personalities. During his eighteen years’ 
association with Messrs Vauxhall Motors Ltd , of 
Luton, he had become a prominent figure in the 
fields of metallurgy and petroleum technology, 
and his ready flow of witty and pungent speech— 
and, on occasion, of scathing criticism—made him 
an attractive lecturer and debater 

An old student of the Royal College of Science, 
Mr Hoblyn was for eleven years science master 
at Luton Modem School In 1910 he accepted an 
invitation to jom Vauxhall Motors Ltd. as chief 
chemist and metallurgist, and he promptly applied 
himself to the chemical and metallurgical problems 
of automobile engineering. His publications in¬ 
cluded three papers of outstanding importance to 
the industry, dealing respectively with the heat 
treatment of steels, the oxidation of lubricating 
oils and the development of aluminium alloys for 
automobile construction. Hu work on lubricating 
oils opened up a new avenue in the testing 
technique of these products 

For several years past Mr. Hoblyn had been 
chairman of the oommittee set up by the Institu¬ 
tion of Automobile Engineers for the rationalisation 
of automobile steel specifications, and at the time 
of his death he had almost seen the completion of 
his labours m tins field. L. B. H 


W» regret to reoord the death of Prof. J. E. G. 
de Montmorency, Quain professor of comparative 
law m the University of London m 1920-32, 
whose studies of primitive law formed valuable 
contributions to anthropology, on March 9, aged 
sixty-seven years. 
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News and Views 


Gottlieb Daunkr (1834-1900) 

On March 17 the oentonary occurs of the birth 
of Gottlieb Daimler, the distinguished Gorman 
engineer, to whom we owe the introduction of the 
light high-speed spirit engine suitable for road 
vehicles After a varied practical experience as a 
mechanical enginoor, Daimler m 1872, at the age 
of thirty-eight years, became associated with Langen 
and Otto, who were then ongaged on the improve¬ 
ment of the gas engine, and Daimler's own con¬ 
tribution to the progress of the internal oombustion 
engine is but an illustration of how invention begets 
mvention His death took place thirty-four years 
ago, before motor-oars had ceased to be novelties 
in the streets, but of the millions of cars to-day 
every one owes something to Langen, Otto and 
Daimler and their collaborator, Maybach Daimler 
was bom at Sehomdorf, Wurttemberg, and at the 
age of nineteen years began work in a machine tool 
factory. From 1857 until 1859 he was a student 
at Stuttgart Polytechnic, from 1861 until 1863 
he worked in England and then held positions m 
works at Gcislingen and Karlsruhe The turning 
point in his career came when in 1872 be joined 
Langen and Otto as technical manager of the 
Oasmotorenfabnk Deutz A O , near Cologne The 
firm had already achieved considerable Huocess with 
its atmospheric gas engines and Otto was engaged 
on the experiments which led him to the invention 
of the four-stroke engine, patented on August 4, 
1877, and to the manufacture of the world-famous 
‘Otto’ gas engines 

In these developments Daimler played an important 
part, and visualising the possibility of applying in¬ 
ternal oombuation engines to vehicles, in 1882 he 
left the Deutz concern and with his friend and 
colleague, Wilhelm Maybach, set up an experimental 
workshop at Cannstatt By August 1883 he had 
built a four-stroke engino using benzine, running at 
900 rpm, and on Deoember 16, 1883, he took out 
his patent. He next proceeded to ht high-speed 
engines to a form of bicycle, to a four-wheel carriage 
and to a boat. By thia time, Karl Benz of Karlsruhe 
had also produced a motor-driven three-wheel vehicle, 
and it is thus to this group of German engineers 
that the world owes the birth of the motor-car, 
The Benz cars, the first to be made in any consider¬ 
able numbers, were exploited in Pans by E Roger, 
while the manufacture of Daimler cars was taken up 
by Panhard and Levasaor, whose early design, with 
the engine in front, has boon followed generally over 
since. After selling the Frenoh rights to the use of 
his patents, Daimler in 1890 founded the Daimler- 
Motoren-Gesellsohaft at Cannstatt, of whioh for a 
considerable tune Maybach was the manager, Daimler 
acting chiefly in an advisory capacity. Daimler’s 
death took place at Cannstatt on March 6, 1900. 
Two yean later, the Wttrttemberg branch of the 
Verein Deutseher Ingemeure placed a memorial to 
him m the gardens at Cannstatt where, m 1885, 
Daimler had driven his first automobile. 


Sir James Hector (1834-1907) 

Sib Jakes Hbctob, tho first director of the Geo¬ 
logical Survey of New Zealand, a post he held from 
1865 until 1905, was bom at Edinburgh a century 
ago on March 10 The son of a writer to the signet, 
he was educated at Edinburgh Academy and the 
University and in 1856 took tho degree of MD. 
After acting for short periods as Assistant to Edward 
Forbes and Sir James Simpson, in 1867 he was, 
through Murchison, appointed surgeon and geologist 
to Capt John Pallisor’s expedition to British North 
America During this expedition he discovered 
Hector Pass m the Rooky Mountains and directed 
attention to the evidence of glaciation and the 
existence of erratic blocks In 1860 he sailed for 
Now Zealand to tako up the appointment of geologist 
to the Government of Otago The services of von 
Haast (1824-87) and von Hoohstctter (1829 84) had 
already been secured by the oolomal authorities, and 
it was by these three men, together with J W. 
Hutton (1836-1905), that the geology of tho Islands 
was first unravelled. In 1866 Hector became director 
of the Geological Survey and of tho Colonial Museum 
at Wellington, which remained his headquarters for 
the rest of his life Ho was also head of the meteoro¬ 
logical service and Chancellor of the University of 
New Zealand Elected fellow of the Royal Society 
in 1866, he was awarded the Lyell modal of the 
Geological Society in 1875 and m 1887 was made 
KCMG In 1891 he sorved ns president of the 
Australasian Association for the Advancement of 
Science He died at Wellington on November 5, 1907. 

The Mentality of the African 

Mb A T Lacey's opening statement in the 
discussion on "Tho Genius of tho African” which took 
place at the meeting of the Education Cirole of the 
Royal Empire Sooiety on March 8, gave a clear 
view of the fundamental factors in the problem which 
awaits solution in the development of African peoples 
As Director of Education m Nyasaland, Mr Lacey 
has had on excellent opportunity of forming an 
estimate of the capacity of a good, but not excep¬ 
tional, sample of tho Bantu poop lee, and his con¬ 
clusions, which recognise the native’s limitations 
without unduly stressing his fadings, deserve the 
careful consideration due to an opinion baaed on an 
intimate knowledge of conditions and a clear per¬ 
ception of the foroes which make the present moment 
a critical ponod for tho futuro of the greater part of 
Afnoa Mr Lacey agrees with other students of 
present-day tendencies in Africa in diagnosing the 
essential element of the problem as a conflict between 
the mentality of a people whose whole outlook is 
conditioned by group consciousness and group 
responsibility, and the type of mentality which is 
produced by the individualism of a European 
eoonomio and social organisation He pointed out 
that with the native’s traditional outlook goes a 
spontaneous observance of law and order; but to 
maintain this disciplined attitude in changing 
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conditions and to meet the new individualistic attitude, 
the group or tribe must now find a new orientation 
As an educationist, he, not unnaturally, pins his 
faith to the individual; and he, therefore, proceeded 
to demonstrate the educability of the African from 
the degree and character of the achievement of the 
natives under his jurisdiction In rating it relatively 
high, he is m agreement with others whose ac¬ 
quaintance with the African is not less than his own. 

In view of Mr Lacey’s remarks on the place of 
the family and tribal group m promoting the main¬ 
tenance of law and order, it is a disappointment to 
find that he anticipates little assistance from the 
homo environment m the slow process of building up 
an educational tradition The pre-European system 
of nati\e education was largely left to the influonoo 
of the social environment, and if the group should 
attain the new orientation which is said to be a 
necessity of future development, it should be raado 
to play its part in developmg the social consciousness 
of the rising generations, co-operating with the more 
academic influence of the official system of education 
It is evident that a grave responsibility will rest on 
the admmistration in guiding tribal development 
towards the now orientation along linos which avoid 
any sudden break with tradition and yet lead towards 
the full social and religious life which Mr Lacey pos¬ 
tulates as an inspiration for the full expression of the 
Bantu genius. In this connexion the article on "Kenya 
Cults” which appeared in the Timet of March 10 is 
suggestive The author of that article describee some 
of the strange cults which have arisen recently m 
Kavirondo and among the Kikuyu Their appearance 
m Kenya is not unique, but can be paralleled by 
strange forms of belief which have been grafted on 
Christianity and havo attracted a large number of 
followers from tune to time in other parts of Africa , 
and it will be remembered that it. was a dispute. 
Similar to that now described, but on a much larger 
scale, between the followers of Roman Catholic and 
Protestant creeds which first led to European inter¬ 
vention in Uganda It is suggested by the writer in 
the Times that the Kenya cults are matters for the 
anthropologist rather than the administrator , but 
against this view, it is a question whether, owing to 
the tendenoy of tho African towards fanatical ad¬ 
herence to aberrant and anti-social cults, the attitude 
of the administration towards developments m native 
religion does not require fundamental revision 

34-Hour Time System 

It has been announced that the British Broad¬ 
casting Corporation will adopt at an early date the 
24-hour system of expressing time The system will 
bo used in announcements over the microphone, in 
the journals issued by it and in correspondence This 
decision by the BBC will provide the best possible 
opportunity of testing whether the general publio is 
m favour of or is opposed to the 24-hour system 
Though the adoption of the 24-hour system has been 
widely supported by transport organisations (rail, 
road and air), by engineers, by the mercantile marine 
and in scientific circles, the Government has taken 


the view that there is no very strong demand for the 
change and that it would bo wrong to impose upon 
the publio a system of notation which might confuse 
rather than assist As was announced m Nature 
last week (p 354), the Postmaster-General lias stated 
that he proposes to await the result of the BBC 
experiment before coming to a decision It was 
apparently with the same desire to see what measure 
of support or opposition from the general public was 
indicated that the Houso of Lords on March 7 nega¬ 
tived a motion introduced by Lord Lamington 
urging that tho 24-hour system should be put into 
operation as noon as possible, though the House on 
December 7, 1933, hail approved a motion for the 
adoption of the system 

Development of the Royal Air Force 

Prxsxntjng tho air estimates to Parliament on 
March 8, Sir Philip Sassoon, Under-Secretary of State 
for Air, outlmod a programme of expansion of the 
RAF. which, while modest, in probably bb large as 
can be undertaken with efficiency at the present time, 
remembering that previous economies have restricted 
both tho train mg of personnel, and the provision of 
accommodation for additional squadrons The net 
amount provided is £17,561,000, an increase of 
£135,000 over last year’s figure If grants from India 
anil the Admiralty m respect of R A F services to 
them are added, these figures become £20,165,000 
and £627,000 respectively Four new squadrons are 
to bo formod, two for home defenoe, one flying boat 
squadron, and the equivalent of ono squadron for 
the Fleet air arm In addition, two home defence 
squadrons, at present forming part of an experi¬ 
mental station, and consequently non-effective as 
fighting units, are to be reconstituted as active 
squadrons The principal increased expenditures are 
obviously to bo made under Votes 3 (technical 
equipment), and 4 (works, buildings, lands, etc ) It 
is interesting to note that Vote 2 (non-technical 
stores) remains stationary, in spite of the expansions, 
due to lower prices Vote 8 (civil aviation) stands at 
the highest figure for the last ten yearn This includes 
expenditure upon the British Government part of the 
route to Australia, up to Singapore, the first link of 
the Atlantic service, New York to Bermuda, and the 
usual subsidies for flying activities in Great Bn tain. 
Sir Philip also gave an interesting account of the 
various developments of the RAF, including long 
distance communication flights, police duties and 
distress relief in remote lands, air surveying, etc. 
The uso of petrol produced from British coal has 
been successful, and it is hoped to maintain seven 
squadrons upon it exclusively during the coming year. 

Elements Old and New 

In a lecture with the above title given at East 
London College on March 8, Prof. James Kendall, 
of the University of Edinburgh, traced the develop¬ 
ment of fundamental ideas on the elements from 
the oarliest tunes to the modem period. The four 
elements of the Greek philosophers—fire, air, earth 
and water—expanded during the nineteenth century 
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into ninety-two elements of the periodic system, and 
all these ninety-two are recognised now to be aggre¬ 
gates of two simpler electrical units—positively 
charged protons and negatively charged electrons 
Nevertheless, it is interesting to note that chemistry, 
in its development as a science from alchemy as an 
art, has passed through four distinct stages, m each of 
which one of the four elements of Aristotle has boon 
dominant (see Nature, March 10, p 354) 

Just aa atmospheric air waa found by Raleigh and 
Ramsay to oontain traces of unsuspected elements— 
argon, neon, krypton and xenon—so ordinary water 
has recently been shown to havo present in it a minute 
quantity of a novel compound —heavy water. Each 
hydrogen atom in heavy water comprises two protons 
and two electrons, or twice the quota of an ordinary 
hydrogen atom, and this mcroasod complexity 
involves a significant change in chemical as well as 
m physical properties Pure heavy water, prepared 
by a senes of fractional electrolyses, lias a density 
more than ten per cent lugher than that of ordinary 
water It froeses at 3 8° and boils at 101 8° C. It 
retards tho development of plant life, and proves 
fatal to certain lower species of animal life, such as 
tadpoles and flat-worms What its effect, in pure 
and diluted form, upon the human organism may 
bo is at present merely a matter of interesting 
speculation. A very interesting survey was given of 
tho views held on the nature of tho elements from 
the earliest period to the present day, and Prof 
Kendall suggested that in the future a further phase 
of development, corresponding with the fifth element 
of Aristotle, the quintessence or the ether, which 
survived tho other four elements by a century, 
might rooogmso tho greater importance of radiant 
energy in chemical processes. 

Accidents and their Prevention 

A Chadwick pubho lecture on “The Causes and 
Prevention of Human Accidents” was dolivored by 
Dr C. S. Myore, principal of tho National Institute 
of Industrial Psychology, on March 12 Hitherto 
accidents in factories and on the road have been 
too often attributed merely to recklessness and 
carelessness and to dangerous conditions More than 
50 per cent of factory accidents (fatal and non-fatal) 
are found not to be due to dangerous machinery ; 
and it has been estimated that, however much 
bettor machinery be guarded, the present factory 
accident rate of more than 108,000 per annum is 
unlikely to be seriously reduced by these measures 
or by more extensive use of safety-first posters. 
On the road, in spite of improved signals, car 
controls, regulated speeds of traffic and better 
lay-out of roads, 216,000 were injured and more 
than 7,000 killed in Great Britain through oar 
accidents m 1933. At least 80 per oent of all such 
fatal accidents are attributable to the ‘human 
factor', the study of which in occupational hfe 
is the oonoem of the industrial psychologist. 
Accidents are not uniformly spread over the popula¬ 
tion whose actions may give rise to them. In 
eaoh of two American investigations, it was found 


that about a half of the total accidents incurred by 
trams and omnibuses were confined to about a third 
of their drivers In England, the soores obtained 
in selection teats for the motor driver devised by the 
National Institute of Industrial Psychology, have 
proved to be so highly correlated with the records 
of the Rafe driving of motor drivers on the roads, 
that one well-known insurance company has reoently 
offered a ten per cent reduction in tho annual premium 
for aocident insurance to those who have passed 
these tests satisfactorily Selection methods, how¬ 
ever, must be supplemented by adequate knowledge, 
which can be obtained onl> by systematic training 

New Land in the Antarctic 

Consul. Lars Christknbkn, tho Norwegian whaling 
export who has done much to encourage Norwegian 
exploration in tho Antarctic, left Cape Town in the 
whaler Thorshavn m December last year for tho 
south He has now returned to Montevideo and, 
according to the Times, announces the discovery of 
a new stretch of coast line 150 milce m extent, m 
lat 72° H Unfortunately, the longitude is not given 
but the land would seem to lie in the unknown sector 
south of Bouvet Island between Princess Ragnhild 
Land on tho oast and Crown Pnnoess Martha Land 
on the wcet The hypothetical coastline wbh there 
drawn in approximately tho latitude of the new 
discovery, which lias been named Pnnoess Astnd 
Land A further note in the dispatch in reference to 
soundings in deep water on the supposed site of land 
suggests that some earlier discovenos may have to 
be movod south, but no details are yet available 

A New Antarctic Expedition 

It is announced m the Times that a Bntish 
Antarctic Expedition will leave England in September 
for the western side of Graham Land It will bo led 
by Mr J. R Rymill, of tho recent Watkins Greenland 
expedition, who will bo accompanied by fourteen men 
most of whom have had experience m Greenland. 
They include Messrs. W E Hampton, Q. Riley, A 
Stephenson, and E Bingham A vessel of about 120 
tons, to be manned by the members of the expedition, 
will sail via Decoption Island in the South Shotlands 
to Wilholmina Bay in North Graham Land whenoe, 
after a reoonnaiasanoe by aeroplane, a sledge journey 
will be made along the east coast to Crane Channel 
and back Later in the summer, the ship will be 
taken farther south and a base for two winters will 
be sought in Marguerite Bay, or farther south m 
Graham Land or possibly Hearst Land. If a safe 
harbour cannot be found, the ship will return to 
Deception Island leaving most of the expedition at 
a land station From the southern base a sledge 
journey will start eastward m October 1935, returning 
about March 1936. It » hoped that this journey will 
settle the problem of the western coast line of the 
Weddell Sea In the following summer, sledge 
journeys, supplemented by aeroplane flights, will be 
made westward to Charoot Island and beyond if 
possible. The expedition hopes to return to England 
m May 1937, This ambitious project, which should 
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solve some of the outstanding problems m Antarctic 
discovery, u estimated to oost no more than £10,000, 
of which the British Government is giving £10,000 
and the Royal Geographical Society £1,000 

Sir Everard un Thurn Memorial Scholarship 

Thx oouncil of the Scottish Anthropological Society 
proposes to create a permanent memorial of the late 
Sir Everard un Thurn by founding a lectureship in 
anthropology Sir Everard tm Thurn was the first 
president of the Edinburgh and Lothians Branch of 
the Royal Anthropological Institute, an ofhoe which 
he held from 1924 until 1932, and was one of the 
first to advocate the formation of a Scottish national 
society for tho advancement of anthropological 
teaching and research Sir Everanl’s distinction as 
tui anthropologist has boon widely recognised He 
was the author of the standard work on the Indians 
of Guiana, contributed numerous papers on anthro¬ 
pological subjects to scientific journals, and was 
president of the Royal Anthropological Institute in 
1919-21 It is intended that the Sir Everard 
im Thurn memorial lecture should bo delivered 
annually on the date of the annual general 
meeting of the Society by an anthropologist of 
note For this purpose, it is stated in an appeal 
issued by tho memorial committee, of which 
Prof H. J Rose, president of the Societj, is 
chairman, a capital sum of £500 will be required 
to meet tho annual expenses Part of this sum has 
already been provided, but further subscriptions are 
invited to make up tho amount In the meantime, 
arrangements have been mado for the delivery of 
tho first lecture on May 22, 1934, when Dr R R 
Marett will lecture on “Sir Everard im Thurn as 
Anthropologist and os Man” Contributions to the 
fund should be addressed to the honorary treasurer 
of the Society, Mr. J B. Mackay, 30 St. Alban's 
Road, Edinburgh 

Work of Geological Survey* 

Thx presidential address of Sir Thomas Holland 
at the annual general meeting of the Geological 
Society an February 16 was mainly devoted to an 
examination of the organisation of the geological 
surveys of the British Empire and the United States. 
Ho emphasised the fact that the real object of every 
such survey is the mineral development of tho 
oountry, scientific results being obtained as by-pro¬ 
ducts and used os a moans to attaining the economic 
object in view. The work of preparing a geological 
map requires the co-operation of various specialists 
of at least seven km da With a director and his 
assistant, a curator and a chemist, the minimum 
number of scientific officers required for a survey 
like that of India, for example, is found to be about 
21 Below this standard an organisation is scientific¬ 
ally inefficient and economically wasteful. The 
colonies separately might not be able, for financial 
reasons, to maintain tlus standard, but the difficulty 
could be partially met, as in the Federated Malay 
States, by a federation of officers m geographically 
related groups Important Amotions of a survey 
are the classification of public lands and the 


compilation and analysis of mineral statistics. The 
director should be well acquainted with the trend 
of mineral development, watching imports for indica¬ 
tions that the oountry might itself produce certain 
minerals and by-produotu He should therefore be 
the adviser of his Government on questions of mineral 
polioy, whether in purely eoonomio matters or in the 
development and conservation of minerals that are 
essential for the production of munitions of war 

Science end Society 

The third Hobhouse memorial lecture, on tho 
subject, “Rational and Irrational Elements m our 
Society”, was delivered at Bedford College for Women 
on March 7 by Prof Karl Mannheim, formerly 
professor of sociology in the University of Frankfort- 
on-Main, and now leoturer in sociology at the London 
School of Economics and Political Science The 
mam theme of the lecture was the problem created 
for contemporary society through the disproportion 
between the range of man’s technical knowledge, and 
his moral qualities and rational insight into the 
social mechanism which it is tho task of members 
of society to control Society must break down 
unless this grave disproportion be remedied. Owing 
to tho correlation of the growth of oertain moral 
and spiritual elements with oertain features in society, 
the problem is amenable to scientific treatment The 
question to be answered is what are tho elements in 
an industrialised society which tend to heighten 
rationality and at tho same time to promote irration¬ 
ality. Two senses of rationality must be distinguished. 
Substantial rationality relates to thinking and under¬ 
standing, to the cogitative elements in general; 
functional rationality relates to the organisation of 
activities for the attaining of given ends calculated 
from the point of view of a given observer. Modem 
industrialised society has revealed the power to 
plan and control possessed by those who are emotion¬ 
ally primitive. Our society u faoed with the problem 
of planning tho man who has to plan men. Its future 
depends upon the group within society which has 
the ability to control, and the energy to subdue the 
irrational elements 

Birmingham Museum 

Thx City of Birmingham Museum and Art Gallery, 
which oeksbrates its jubilee this year with a senes 
of special exhibitions, the first of which was opened 
on February 24, may be bskI to have had its origin 
in the presentation of Edward Coleman’s pamting, 
“Dead Game”, by a body of subscribers in 1864, 
an Art Gallery formed m a room of the Free Library 
being opened to the public m August three years 
later In 1870, £1,000 waa raised towards the forma¬ 
tion of a Museum of Industrial and Decorative Art, 
but tho establishment of a natural history museum 
was not mooted until 1887 The project received 
little support as Dr. Sans Cox had already established 
a collection at Queen’s College, which was later 
handed over to the corporation. In 1904, however, 
the City Oouncil decided to allocate the upper floor 
of the new Art Gallery building, faoing Congreve 
Street, for a natural history museum. 
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Thk principal gifts that followed were the Blatoh 
collection of Lepidoptem, presented by Sir George 
Kennck , a collection of British and foreign bird-skins 
by Mr Walter Chamberlain ; the Scott collection of 
British birds and foreign Lepidoptera, from Mrs 
Adrian Hope and Mrs. Famham , the Bradloy col¬ 
lection of Hymenoptera, Diptera, Lepidoptera, etc , 
from Mr A R Hollinsworth, the herbarium of 
British plants from Mr J E Bagnall , a large col¬ 
lection of British and foreign plants from the late Sir 
Benjamin Stone , the Sir George Kennck Library 
of entomological works , the Wilkins’ ethnographical 
works , and numerous miscellaneous collections—a 
nearly complete collection of British birds (about 
1,200 specimens) together with more than 14,000 
nests and eggs, and one of the finest senes of nestling 
birds in downy plumage in existence, purchased and 
presented in 1924 by the Feeney Chontable Trustees, 
is on exhibition There is also a collection of British 
and foreign freshwater and marine shells, formed 
by the late W. H. Whitlock, and a comprehensive 
land and freshwater nhell collection obtained by the 
late P T Doakin The scheme for the arrangement 
of the specimens was drawn up by the late Prof 
F W Gamble In addition, weekly nature study 
exhibits, mainly of a botanical nature, are arranged 
during the summer months In 1912, an assistant- 
keeper for tho Natural History Department was 
appointed. 

Award of the Eugenio Rignano Prize 

Thk committee of judges for tho award of tho 
Eugenio Rignano prize for the beet essay on “The 
Evolution of the Notion of Time’’ has recently 
announced its decision in a “Rapport de la Com¬ 
mission du Jury” dated October 1933. The prize, 
having a value of 10,000 lire, was established in 
1930 as a memorial to E Rignano, director of 
Settnlia, who died in Milan on February 9 of that 
joar Competing essays were submitted by the end 
of 1932. No limitations were imposed as to mode 
of treatment, so that equal scope was afforded to 
scientific and philosophical aspects of time. A total 
of 35 essays were submitted, from tho following 
' countries: Italy (7), Franoe (fl), Germany (6), 
India (4), Great Britain (2), United States (2), 
Hungary (2), and one each from Austria, Switzer¬ 
land, Russia, Luxembourg, South America and 
Australia. As a preliminary selection of essays of 
outstanding merit, the committee ohose the papers 
of ihe following authors : E Klein, W Gent, G 
Giorgi, H. Mehlberg, K Sapper, J. Sivadjan, L. von 
Strauss, Q. Windred and S. Zawirski. Of these, 
Prof. G. Giorgi of the University of Palermo and 
Prof. S. Zawirski of the University of Pozn&a were 
finally selected as ex aquo recipients of the prize. 

CoHsroraABUi space is devoted in the “Rapport” to 
a comparison of the various works submitted, and the 
widely varying nature of their treatment is l'emarked 
upon. The papers of G. Windred and K. Sapper 
receive extensive discussion m this oonnexion. Both 
papers are oonoemed with the historical develop¬ 
ment of the subject, but the points of view am 


respectively scientific and philosophical. The former 
author confines his attention chiefly to the problem 
of time as arising in mathematics and physics, 
tracing the origin and development of the various 
concepts from the time of Barrow and Newton up 
to the present day The treatment of Sapper is 
essentially philosophical, and mainly oonoemed with 
temporal systems such as those developed by Kant 
and Leibniz, having but few connexions with mathe¬ 
matical or physical theory Those two methods of 
approach am representative of the widely different 
points of view of science and philosophy, even upon 
such a universal concept as that of tune. 

Recent Advances in Inorganic Chemistry 

Lbctitkes, delivered last year before tho Institute 
of Chemistry by Prof G T. Morgan, entitled “A 
Survey of Modem Inorganic Chemistry” have been 
made available to a wider audience by their publica¬ 
tion by the Institute as a pamphlet which extends 
to more than one hundred pages (London « Institute 
of Chemistry) The three lectures thus provide 
chemists with a valuable monograph on the recent 
advances and tendencies of inorganic ohemistry 
Prof. Morgan describes, %nlrr alia, the discovery 
and preparation of ‘hoavy’ hydrogen, which some 
believo will prove so different from ordinary hydrogen 
as to be regarded almost as a new element, “m 
which case the organic ohemistry of compounds 
containing this hoavy isotopio hydrogen will become 
a fascinating but fearful study” Mention is made 
of the newer fundamental units of atomic structure, 
and attention is given to the electronio oonception 
of chemical valency The periodic groups of oloments 
are then considered in turn with reference to the 
experimental sucoeeses of recent years in the 
disoovery of new elements, new types of oompounda, 
and new properties Co-ordination compounds, m 
view of their general importance and of an interest 
which has resulted in many contributions to our 
knowledge of their behaviour having been made by 
Prof. Morgan and his pupils, reoeive due examination. 
The survey in this pamphlet disposes adequately of 
the suggestion that inorganic ohomistry is anything 
other than a progressive and rapidly growing section 
of the science, and it is satisfactory that there are 
evident signs of a renewed interest in this branch of 
research among British chemists. 

North American Earthquakes 
Towards the end of January, two violent earth¬ 
quakes occurred in North America. The first on 
January 28 at 2 9 p m (79pm, G.M T ) caused 1 
great damage in the Mexican port Aoapuloo and 
other towns in Guerrero. From the records at eleven 
stations, the epioentre is placed by the U 8 Coast 
and Geodetic Survey in lat. 15° N., long. 99° W As 
this point is 140 miles due south of Aoapuloo, the 
earthquake must have been of great strength to 
damage houses m that city. Tho second ooourred on 
January 30 at 3.18 ajn. (8.IS ajn., GJtf.T.). Accord¬ 
ing to the records from seven observatories, the 
epioentre lay m lat. 38 *8° N., king. 118 •8° W. This 
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point u m the State of Nevada in the Walker Lake 
region, and is close to the epioentre of the earthquake 
of June 25, 1083, and about 00 miles west of that of 
the great earthquake of Deoember 21, 1982, one of 
the most violent recorded m the United States (Wire 
Report, Soienoe Service, Washington, D.C, January 
SO and 31). 

Pyrex Glass for the aoo in. Reflector 
According to a Soienoe Service report, the 200 in. 
mirror of the new Californian teleaoope will be made 
of a sort of pyrex glass and will be poured very 
shortly. It was at one tune proposed to make the 
mirror of fused quarto, but a superior pyrex glass, 
which has a small temperature coefficient of expan¬ 
sion, has been developed for the purpose. The glass 
will bo taken from the fumaoe at a temperature of 
1,000° C and poured at about 1,000° C. The cooling 
and annealing prooeesee will oooupy several months 
The oven for the large reflector has already been 
used to make a 120 in. flat which will be required 
to test the larger mirror Preliminary tests for 
strain have shown that this flat is superior to the 
exoellent 60 in. mirror now used at Mount Wilson. 
The flat is perfectly cloar and almost free from 
bubbles. The test flat will have the same type of 
construction as the big mirror, namely, a hexagonal 
system of nbe, which gives rigidity, and in which 
nineteen points of support will bo provided. Ton 
supporting levers will be attached m ball bearings so 
that friotional and elastic distortions will be mini¬ 
mised. The holders will work in any position so that 
the mirrors can hang upeide down if necessary. 

! 

Work of International Polar Year Expedition 

Tub Symons memorial lecture of the Royal 
Meteorological Society will be given on Wednesday, 
March 21, at 7.30 pjn , by Mr J M. 8tagg, leader 
of the British Expedition which occupied Fort Rae 
in Canada during the Second International Polar 
Year, 1932-33. Tho site of Fort Rae is of exceptional 
interest, as it lies near the zone of maximum fre¬ 
quency of aurora, and auroral photography was one 
of the most important objects of the expedition 
Extensive studies were also made m meteorology, 
including upper air investigation, atmospheric elec¬ 
tricity and terrestrial magnetism. The expedition 
oocupied a site very near to that of tho Canadian 
and British expedition during the first International 
Polar Year of 1882-83, and this gave an opportunity 
for obtaining valuable determinations of 
change of the magnetic elements. Mr. Stagg will 
'also describe some of tho practical difficulties and 
interesting or unusual experiences which the ex¬ 
pedition met with. As the lecture this year is of 
unusual interest, the Council has obtained the use 
of the hall of the Royal Geographical Society, 
Kensington Gore. An additional meeting of the 
Royal Meteorological Society will be held on March 
28, at 0.30 pjn., at 49 Cromwell Road, South 
Kensington, when Prof. W. Schmidt, Director of the 
Central Meteorological Institute, Vienna, will deliver 
a lecture an micro-climatologioal work m Austria. 


Announcement! 

Db Hablow Shaplhy, director of Harvard 
College Obeervatory and Paine professor of astronomy 
at Harvard University, will deliver the George 
Darwin lecture for 1934 at the ordinary meeting of 
the Royal Astronomical Society on May 11, taking 
as his subject “Some Structural Features of the 
Metagalaxy” 

At the annual general meeting of the Society of 
Public Analysts held on March 2, the following offloers 
were elected for the year 1934 — President, Mr. John 
Evans ; Vice-Presidents, Messrs. L. Eynon, S. E. 
Moiling, A More, W H Roberts; Honorary Treasurer, 
Mr. E B Hughes ; Honorary Secretary , Mr G Roche 
Lynch. 

At the annual general meeting of the Geological 
Society of London on February 16, the following 
officers were elected President, Mr J F N Green ; 
Vice-Presidents, Prof P. G H. Boswell, Prof. W. 8. 
Boulton, Sir Thomas Holland and Mr. W Campbell 
Smith ; Secretaries, Prof W T Gordon and Dr. L 
Hawkee ; Foreign Secretary, Sir Arthur Smith Wood¬ 
ward , Treasurer, Mr. F N. Ashcroft. 

A contk bsnck on “Modem Changes in the Treat¬ 
ment of Light Soils” has been arranged to be held 
at Rothamsted Experimental Station on March 20. 
at 11 30 Further information can be obtained from 
the Secretary, Rothamsted Experimental Station, 
Harpenden 

Thx Faraday Society has arranged a general 
discussion on “The Determination and Interpretation 
of Dipole Moments” to be hold at Exeter College, 
Oxford, on April 12-14, under the presidency of 
Dr N V Sidgwiok. The discussion, which will be 
introduced by Prof. P. Debye (Leipzig), will be 
divided into two parts, namely, determination and 
interpretation Among the foreign visitors who have 
promised papers are. Dr. A E van Arkel 
(Eindhoven), Dr. J. L. Snoek (Eindhoven), Dr. E 
Bretacher (Zurich), Prof. P. Girard (Parts), Dr O 
Hassel (Oslo), Prof. F Horst Muller (Leipzig), Prof. 
W H. Rodebush (Illinois), Prof. C P. Smyth (Prince¬ 
ton), and Prof. J. W. Williams (Wisconsin) Further 
information can be obtained from the Secretary, 
Faraday Society, 13 South Square, Gray’s Inn, 
London, WC.l. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned s—Tem¬ 
porary civil engineering assistants for the London 
County Council—The Chief Engineer (D), County 
Hall, Westminster Bridge, S.E.l (March 20). A head 
of the Department of Mathematics and Physios at 
the Municipal Technical College, Halifax—The Educa¬ 
tion Offioer, Education Offices, West House, Halifax 

County Borough of Halifax—Town Clerk, Town Hall,’ 
Halifax (March 24). A demonstrator m inorganic 
and physical chemistry, Bedford College for Women 
—Secretary (Apnl 21). A head of the Department 
of Building at Heriot-Watt College, Edinburgh—The 
Principal (Apnl 23). A lecture* in chemistry, Uni¬ 
versity of Reading—Registrar (May 7). 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by Aw correspondents. Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications . ] 

Transmutation Effects observed with Heavy Hydrogen 
We have* boon making some experiment* in which 
diplnnn have lieen used to bombard preparation* such 
as ammonium chloride (NII 4 C1), ammonium sulphate 
((NH 4 ),80 4 ) and orthophosphorie acid (H,P0 4 ), in 
which the' hydrogen haa been displaced in large 
part by diplogen When tlieae D compound* are 
bombarded by an intense beam of proton*, no 
largo difference* are observed between them and 
the ordinary hydrogi-n compound* When, bow 
ever, the ion* of heavy hydrogen are iiho< 1, there 
jn an enormous emission of fast proton* deter table 
even at energies of 20,000 volt* At 100,000 volt* the 
effects are too large to be followed by our amplifier 
and oHcillograph The proton group ha* a definite 
range of 14 3 tm , ecu responding to an energy of 
emiMMon of 3 million volt* In addition to this, wo 
have olmerved a shoit range group of *mgly charged 
particles of range about 1 0 cm , m number equal to 
that of the 14 cm group Other weak groups of 
particles are observes! with the different preparations, 
but so far we have boon unable to assign these 
definitely to primary reactions botwcon diplons 
In addition to the two proton groups, a large 
number of neutrons haa been observed The maxi¬ 
mum energy of these neutrons appears to be about 3 
million volts Rough estimates of the numtier of 
neutrons produced suggest thut the reaction whuh 
produces them is lew* frequent than that which 
produces the proton* 

While it is too early to draw definite conclusions, 
we are inclined to interpret tho results in the following 
way It seems to us suggestive that the diplon does 
not appear to lie broken up by cither a-particlos or 
by proton bombardment for energies up to 300,000 
volts It therefore seems very unlikely that the 
diplon will break up merely in a much leas energetic 
collision with (mother diplon. It seem* more probable 
that the diplon* unite to form a now helium nucleu* 
of mass 4 0272 and 2 charges This nucleus ap¬ 
parently finds it difficult to get rid of its large surplus 
energy above that of an ordinary He nucleus of mass 
4 0022, but breaks up into two components One 
possibility is that it breaks up according to the 
reaction 

DJ + DJ —*- Hf + H* 

The proton m this case has the range of 14 cm while 
the range of 1 6 cm observed agrees well with that 
to be expected from momentum relations for an Hf 
particle Tho moss of this new hydrogen isotope 
calculated from mass and energy changes is 3 0101 
Another possible reaction is 

Of + Df —► HeJ + nj 

leading to the production of a helium isotope of 
mass 3 and a neutron In a previous paper we 
suggested that a helium isotope of mass 3 is produced 
as a result of the transmutation of Li* under proton 
bombardment into two doubly charged particle* If 


j this last reaction be correct, the ma*s of Hoj is 3 0165, 
and using thm mas* and Chadwick’* mass foi the 
ni>utmri, tho energy of the neutron comes out to bo 
! about 3 million volts From momentum relations 
the recoiling HeJ jiarticle should have a ratigu of 
about 5 mm Owing to many disturbing tactors, it 
is difficult to observe and record particles of such 
short range, but experiments are in progress to test 
whether such a group can be detected Whilo the 
nuclei of Hf and Hef appear to bo stable for the 
short time required for their detection, the question 
of their permanence requires further consideration 
M L Ouiphant 
I* Hartkck 

Cavendish Laboratory, RnTHKHFORD 

Cambridge 
March H 


Magneto-Caloric Effect w Supraconductmg Tm 

In connexion with experiments on persistent 
currents in spheres, and in continuation of previous 
work on tho energy content of supraconductors 1 , 
measurements were earned out on tho luliabatio 
magnetisation and demagnetisation of Hiipraconduct- 
mg tin 

We used a cylinder of 2 cm diameter, 0 5 cm, 
long, with a phosphor-bronze resistance thermometer 
which was calibrated both with and without a field. 
The experiments wen- earned out in the temperature 
range 2 5"-4 0° K , and both longitudinal and 
traiiMverso held* were used Tho field strength was 
always considerably higher than the magnctio 
threshold values of tin 

Wo observed a cooling effect on magnetisation and 
a heating effect on demagnetisation Tho heating 
wax always greater than tho corresponding cooling, 
as in both cases, when the field wa* above the 
threshold value, an additional heating duo to eddy 
currents was produced. Measurements were mainly 
earned out on the pooling effect, which was found 
to increase from zero at the normal transition point 
(3 7“ K ) to the lowest temperature's reached Tho 
effect appeared to be tho same for longitudinal and 
transverse fields within the limits of experimental 
error 

The cooling observed at the vanous initial tem¬ 
perature indicated was 0 06" at 3 3° K , 0 11° 
at 3 0“ K , 0 21° at 2 T K , 0 33° at 2 5° K 
Still greater cooling could be obtained by using a 
magnetic held exactly equal to the magnetic threshold 
value corresponding to that temperature, os this 
would eliminate the heating offoefc of eddy currents. 

The theoretical discussion of those results and their 
connexion with recent calculations by C J Gorter 
and others may bo postponed until furthor experi¬ 
mental material is available 

Experiments are being carried out to investigate 
this cooling effect at lower temperatures and with 
different Hubstanoes It will perhaps be possible to 
use the adiabatic magnetisation of supraeonduotors 
as a simple method (as the fields necessary are small) 
of producing very low temperatures 

K Mendrusbohn 
J R Moork 

Clarendon Laboratory, 

Oxford. 

Fob. 17. 


X Mr*, cum , B, M, 7* , 1082 
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Kinetic* of Photosynthesis and Allied Processes 
Tkb photoeynthotio process in the living plant 
consists of two separate reactions, namely, the 
primary photosynthetw reaction which has no 
temperature coefficient, and the dark or Blackman 
reaction which restores the conditions disturbed by 
the primary reaction and has a temperature co¬ 
efficient The velooity of the primary reaction is 
proportional to the concentration of the ohlorophyll 
on the irradiated surfaoe, the intensity of light and 
the concentration of the hydrated carbon dioxide 
If these factors be denoted by a, I and P, respectively, 
the initial velocity will bo expressed by 1biOlP, and 
the velocity at timo I will be k l IP{a — x) The (lark 
reaction is known to bo unimolecular, and its velocity 
at time t will be It is obvious that a photo- 

stationary state will be established when the velo¬ 
cities of tho primary and Blackman reactions become 
equal, and if this state be established at time l, 
then the observed rate of photosynthesis will be 
given by 

y = kJP(a - x) =- (|) 

Dividing by k^lPx we have 


kTlWx 


l, 

kJP 


b-QIRT 


But kJPx = kylPa — y, whore kJVa is the initial 
rate of photosynthesis, and for any otic set of con¬ 
ditions is a constant, and if this be denoted by K 
we have 

lo « K y ~ '°« tf/P “ ^ W 


the catalyst, then, if c and d be largo and sensibly 
constant, equation (2) becomes 

>°g K V -y - >°8 


where K =- fc,oc and y is the observed rate of catalysis. 
Equation (3) now booomes 


y = kiac+kjU-QIBt 1 
whence we have 


= kTa + kjle-M* 


(«> 


which indicates a linear relation between c/y and 
c when d and T are constant. Under these conditions, 
equation (5) may be written in the form 


y 


k'nc 

e+K m 


which is the woli-known Miohaelis equation for 
enzyme action when a and c are the concentrations 
of onxyme and subetrate, respectively The wide 
applicability of the Miohaelis equation and the close 
analogy between it and the equations expressing the 
rate of photosynthesis suggest that onzyme action 
is also a oyolie proems, in whioh the primary eatalytio 
reaction is effected by the de-aetivation oi the 
enzyme, and the de-activated enzyme is re aetiv a tod 
in a thermal reaction, possibly by the co-enzyme. 

E C’ C Baxy 
L B. Mono AN. 

The University, 

Liverpool. 


where Qi = Q/2 308 R 

This formula expresses with groat accuracy 
Emerson’s four senes of observations of the variation 
with temperature in the rate of photosynthesis with 
Ghlorilla ‘ The value of K, as indicated by the 
formula, decreases with the ohlorophyll concentra¬ 
tion, and the four values of Q are 30,105, 29,309, 
29,989, 29,908 calories, respectively, with a moan 
vaJuo of 29,819 calorics 

The formula also explains the fact, first discovered 
by Blackman and more recently observed by War¬ 
burg 1 , that the temperature coefficient becomes unity 
when the intensity of light is small 

By tho elimination of x from (1) we obtain 


kJPak^-QIRT 

v “ kjP+k/t-Q!** 


(3) 


from which may be dented 

Those equations indicate linear relations between 
Ily and /, and between Ply and P, when the tem¬ 
perature is constant Warburg’s observations' of 
the relations between the rate of photosynthesis and 
the intensity of light and the hydrated CO, con¬ 
centration. respectively, at constant temperature are 
expressed by the above linear equations. 

Let the case be postulated of heterogeneous 
catalysis in which the primary catalytic reaction is 
effected by the de-activation of the catalyst, and the 
de-activated catalyst is re-activated by a thermal 
reaction. If a be fhe initial concentration of the active 
catalyst, e th» flDnoentration of the oatalyte, and d 
the concentration of the substanoe which re-activates 




Formation of Vortex Rings from a Liquid Drop 
A drop of liquid heavier than water, for example 
blue or rod ink, submerged quietly into still water, 
encounters the resistance of the medium and booomes 
flatter m its form m the course of its descending 
motion The central part of the disc thus formed soon 
disappears, and consequently a ring form results. 



This is a very slowly whirling vortex ring. As it 
proceeds, the radius of the ring is augmented, and 
it begins to disintegrate into several minor vortex 
rings Each of the secondary vortex rings proceed* 
in the same manner as the primary one, and disin¬ 
tegrates as well. The prooess of disintegration may 
be continued so far as the material remains ample. 
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This phenomenon has boon described by Fr 
Ahlbora and shown diagrammatical! y 1 . I also studied 
this process of disintegration a few years ago, and 
several photographs were taken Those photograplw 
were not published, and the matter has been for¬ 
gotten. Ahlbom’s description is, however, diagram- 
matio and not photographic • these photographs of 
mine, I think, might have some scientific interest. 
Two of them are reproduced hero (Fig 1) (o) is ono 

of the most beautiful examples, and represents the 
first disintegration stage and the beginning of tho 
second disintegration (6) shows a further developed 
stage, but not a continuation of (a). 

S. Yajima 

Imperial University of Tokyo 
Jan 18. 

> "Dynsmlk d« Besom”, Pkyt Z , M, IS#, 1831. 


Scattering of Hard Gamma Rays by Lead, and the 
Annihilation of Positive Electrons 
Thk following experiment was earned out to make 
a further test of tho hypothesis, proposed by Blackett 
and Ooohialini, that the ‘nuclear’ scattering of hard 
y-rays by heavy elements is duo to tho annihilation 
of positive electrons produoed by tho y-rays 1 . y-rays 
from an emanation tube were used, the source being 
placed at S (Fig 1). Observations woro made on the 
ionisation produoed m the chamber I due to the 
introduction of a thin lead foil (0 1 mm ) mto the 
position BB\ first, with an aluminium sheet (3 mm 
thick) at A A', secondly without the aluminium sheet 
A coord mg to the above hypothesis, the ionisation 
should be greater in the first case, because the positive 
electrons which are produoed in the lead foil and 
escape from it m the forward direction, are stopped 
in the aluminium sheet In tho seoond case they are 



o 


practically lost from the neighbourhood of the 
Ionisation chamber, and therefore also their annihila¬ 
tion radiation. Apart from this, tho only difference 
between the two oases is that, in tne first, the lead 
foil absorbs some of the radiation scattered by the 
aluminium This tends to make its effect smaller 
than in the sooond case, and is therefore in the 
opposite direction to the above positive electron effect. 
Quantitatively, the abeoiption efleot is, however, quite 
small, being only 8 per oent of the total effect of the 
lead foil. 


The results of several observations showed that 
the effeot of the lead foil was greater when, .the 
aluminium sheet was present than when it was away, 
the difference being 25 ±3 per oent. The result 
provides direot evidence for the positive electron 
hypothesis. Quantitatively it a difficult to say 
whether the fraction 25 per oent is consistent with 


the supposition that all the ‘nuclear* radiation from 
lead is due to the ogonoy of positive electrons Two 
factors detract from a 100 per cent effect In the 
first place, a certain fraction of the positive elootrons 
produced m the foil will not be able to escape from 
it in tho forward direction, owing to insufficient range 
and to scattering in the foil Secondly, tho wax sheet 
plaoed at CC" (which absorbs m all cases tho positive 
electrons oncaping backwards from the foil) is also a 
source of positive electrons, and the stopping of these 
by the load foil further reduoos the effective number 
which escapes from it 

Accurate analysis is difficult, and to find, by this 
method, if somo of tho ‘nucloar’ radiation from lead 
consists of other radiation than that associated with 
positive electrons, observations with different thick¬ 
nesses of foil and different degrees of filtering must 
bo made The above observations were made with 
1 om lead filter in tho path of the scattered rays. 
This was sufficient to absorb tho Compton radiation, 
the angle of scattering being about 140” 

15 J Williams 

Institute for Theoretical Physios, 

Copenhagen 
Jan 22 


Slone the present results were ofaUIncxi, pspnre by Jollot sod 
Thlbsud (Conptw reMl, line IS, 1833) hive appeared, which also 
report direot evideooe for the annihilation of positive electrons, a 
magnetic ftc-ld bclo^us od to deflect positive electrons so as to bo stopped 


Determination of Dipole Moments m Solution 

Substances the molecules of whirh contain a 
large permanent dipole give a marked decrease m 
the measured values of the molecular polarisation P t 
in solution as the concentration of tho solution 
increases 'This effect lias been ascritied to dipole 
association , it appears to bo much too largo to be 
due to association m the chemical sense of the term 
since, for example, nitrobenzene, which from many 
of its physical properties would be classed as a nearly 
normal liquid, shows a considerable fall in P t in 
benzene over the concentration range 0 5-2 per cent. 

If P, is plotted against the volume polarisability 
(c — l)/( c \ 2) for solutions of bcnzomtnlc, nitro¬ 
benzene and chlorobenzene m a number of non¬ 
polar solvents, the points for each substance all lie 
near a straight line through the entire range of 
solutions to the pure liquid (Fig 1) The values of 
<x>P, found by Horst Muller for chlorobenzene and 
those recently given by Jenkins for nitrobenzene 
all lie close to tho appropriate ourve 

This regularity api>oars to apply only to solutions 
in solvents with small or zero moments Thus 
solutions of benzomtnlc in chlorobenzene measured 
by me give points which lie well below the fine in 
Fig 1 Highly associated liquids, for example 
alcohols, may also be expected to deviate from the 
linear low 

A crude picture of the phenomenon underlying the 
relationship shown in Fig 1 may perhaps be drawn 
as follows. The permanent dipole of a molecule in 
a solution may bo regarded as surrounded by an 
‘atmosphere’ of dipoles of opposite sign produoed 
partly by induction m the polansable solvent mole¬ 
cules and partly by orientation of adjacent permanent 
dipoles The measured polarisation therefore appears 
to be Ices than the true value The correction for 
the opposing atmosphere of dipoles should be a 
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function of tho volumo polansability of the solution, 
and the true value of P, should be obtainod by extra¬ 
polating the curve to (c — l)/(c + 2) — 0. It is 
cloar from the large slopes of the curves for benzom- 
tnle and nitrobenzene that the value for ooP, in any 
solvent will be lower than the extrapolated value 
since even for hexane (c — l)/(* + 2) - 0 228 
The other ond of the curve also appears to be of 
interest When (c - 1)/(c 4- 2) becomes unity 


benzene, p -= 4 4 These results are of a preliminary 
character and may be modified by further work, 
they soem, howover, to oonfirm the view that dipole 
moments calculated from ooP, in a solvent may be 
seriously in error when the dipole moment is largo. 

8. Sudden 

Birkbeck College, 

University of London. 

Feb 5 



(* " oo) the atmosphere of dipioles should neutralise 
the permanent dipolo and only the distortion terms 
Pa + Pg should be effective. If the curve ib linear, 
its slope should then give Pp , if it has a more com¬ 
plicated form, then the difference between the extra¬ 
polated values of P, for zero and unit volume 
polansability should give Pp. From the data in 
Fig 1, the beet line through the observed points 
(calculated by the method of zero sum) gives the 
following values of p in the usual units . benzo- 
nitnle 4 7, nitrobenzene 4 4, chlorobenzene 17 In 
benzene solution the first two substances give lower 
moments, 3-0 and 4 1 respectively, whilst ohloro- 
benzene gives 1 52. 

There are no data available m the literature for 
the dipolo moments of these substances m the 
vapour state. Mr L O. Groves and I have recently 
measured the dielectric constants of the vapours of 
these and other substances with a high dipole moment 
and find for benrunitnle p «* 4*8, and for mtro- 


Predissociation m the First Positive Group of Nitrogen 

The electronic level diagram of the normal N, 
molecule is shown in Fig 1. The horizontal full 
lines represent the different electronic levels, the 
dotted lines the dissociation states, known transi¬ 
tions between the different molecular levels are 
represented by vertical arrows, whereas the electronic 
levels arc connected by braokota with the atomio 
states into which they dissociate. As the pioeition 
of the singlet levels relatively to the triplet ones is 
still rather uncertain, the zero of the scale of volts 
has been put at the triplet level .A'E The dissocia¬ 
tion states of the different molecular levels have 
already been given by various workers, of whom 
especially J Kaplan must bo named 1 By his observa¬ 
tion of tho predissooiation in the fl*lf-level of the 
first positive group (transition B*II — A * E) at 

VOLTS 



v 7 co 12 and v' =* 20, he was able to give strong 
evidenoe in favour of the diagram. Predissooiation 
in the C*II-level was first observed by G. Herr berg* 
and studied in detail by D Coster, F. Brens and 
A v. d Ziel*. They interpreted this predissooiation 
as due to the *D + *D dissociation state, as was also 
done by Kaplan. 

I am now able to bring forward new and strong 
evidence in favour of the diagram given above from 
a detailed investigation of the 12—8 transition of 
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the first positive group (B*II — -4*2) in which 
according to Kaplan the predwsociation should occur 
In this investigation, the work done by Naudd* on 
the 5-2 and A * 3 transitions of the saino band 
system was of great value Naudd has pointed out 
that the structure of tho first positivo group agrees 
with a *11 — *2 transition Twenty-seven brant hos 

are to be expected, nine strong branches and eighteen 
weaker branches If tho J3*IT state wero in Huntl's 
ciwo 6, only tho nine strong branches should occur 
But the B*IT state is in oase a for the lower J values 
and proceeds to case b for higher J values A rota¬ 
tional analysis of the 12-8 band showed that the 
band lines suddenly become much less intense 
This happons at J = 32 for the *11, lovol, J -= 33 
for *11, and J ■= 34 for *II, t and m the R and P 
branches at the same place as in the Q branches 
This cannot be cxplauied by assuming that the 
state causing this prodissooiation is Vs' -f *S This 
level gives rise only to 2-states 2-states are in 

Hund’s coupling cane b For such high rotational 
levels wo am certainly also for the II-states neatly 
m case b Kacli one of the throe 2-state* forming a 
triplet perturbs only one of the II triplet states 
These IT-tnplets are double bocausc of the A- 
doubhng , 2-states am not Therefore only one of 
these A-doubling components of the 11 states should 
pmdissociate, whereas on the contrary I observed 
the prodisaociation m both the A-doubling com 
pouents (P- and R- us well as Q-branelun pre- 
dissooiate) We thus may conclude that the perturb¬ 
ing level m this case is certainly not *8 + VS' but 
that it may bo VS + W, as was formerly assumed 
A. VAN per Zmi, 


Natuurkundig Laboratonum 
der Rijks-Umversiteit, 

Groningen. 

Jan 10 

* Ms Row , *7, 1400 . 1931 M, 1079 , 1931 41, 114 , 1933 

* Kiitbn emmkt Ratunout. 10, 207 , 1931 

* I F*w , 84. 804 , 1938 

* Free Roy Soo A , W, 114, 1932 


The 'Manatee’ of St. Helena 


Uampior gives (I, p 64 A7) an excellent description 
of the manatees and then mode of life from lus own 
observations in the West Indies, the Philippines and 
Australia Thus ho knows what he is sjioakiiig alxiut 
His direct statement eoneords with the result reached 
mdirectly through my own observations Tho 
evidence is accordingly now coikIuhivc that the much 
discussed Nt Helena ‘manatee' is a sea-lion, and the 
com J unions in regard to loimer land connexions 
drawn from the existence of the ‘manatee’ at St 
Helena are without foundation 

Tii Mohtknsen 

Zoological Museum, 

Cojienhagen 
Fob 18 

‘ FuleiuL At odd ftrnil Noturkut torrmny , 97 , 19 ij 


Possibility of Incomplete Sex Linkage m Mammals 
In a paiK>r shortlv to he publish'd, Koller and 
Darlington find that, in the first moiotic division of 
Rnltus tiorvtgicus nudes, one or two chiasmata are 
fonmsi between tho „Y- and Y chromosomes If 
ehiasnui formation corresponds with tho crossing- 
over of genes, it follows that where the clnosma lies 
between the locus of a gene and the region in which 

X - and 1 chromosomes dtlTei, such a gene will 
exhibit crossing over with sex On the basis of the 
cytological observations, genes m a certain region 
of tho ohromosomo should show alxiut 5 per cent 
crossing-over with sex. in anothci about 46 per cimt 
Tlioso latter genes would behave m vory nearly tho 
same maimer as autosomal gone* It thus follows 

that somo genes regarded as autosomal mil> in 
reality be incompletely sex-linked Such linkage' 
would show up in a pedigree of the following type 

.4.4 or Aa 9 <• an c? 
aa 9 ' .4 n <? 

rJn 

9 <f 


In my paper “On tho ‘Manatee’ of !St HeU*na”* 
I brought forward evidence that tho so-called 
‘manatoe’ formerly found at St Helena was a sea- 
lion, probably the Cape sea lion, Arctocephalus 
artiarct\cus, not a sea-cow, natural conditions at 
St Helena being quite unsuitable for sea cows 
Sir Charles Haiper, formerly Governor of St 
Helena, to whom I sent a copy of my paper, has 
very kindly directed my attention to a passage in 
Dampier’s ‘‘Voyages” (ed. by Masefield, publ by 
Grant Richards, London, 1606), which has a very 
important bearing on this question 

Dampier, who visited St. Helena in June 1681, a Wo 
mentions the ’manatee’, stating • "I was also in¬ 
formed that they got Manatee or Sea Cows here, 
whioh seemed very strange to me Therefore 
inquiring more strictly into the matter, I found the 
Santa Hollena Manatee to be, by their shapes, and 
manner of lying ashore on the Rocks, those Creatures 
called Sea-lyona, for the Manatee never come 
ashore, neithor are they found near any rooky 
Shores, as this Island is, there being no feeding for 
them in such places. Besides, in this Island there 
u no River for them to drink at, tho’ there is a 
small Brook runs into the Sea, out of the Valley by 
the Fort” (I, p 626). 


The progeny in tho third generation would bo in the 
proportions 

66 Aa 9 46 aa 9 46 Aa <? 66<m <? 

■n a case involving 46 pel rent crossing over A 
glance through the literature shows tlwt data must 
be available which would enable this hypothesis to 
be tested, but that they havo not been published Hinoe 
tho progeny of such mating* are not usually classi¬ 
fied for sex 

We wish to appeal to uuthors to give data in 
future communications which will enable the above 
hypothesis to be test oil, and, where possible, to 
examine for partial sex linkage the data on which 
former publications have been based It is most 
likely that such eases would be found in mammals, 
including man, where the >’ chromosome is often 
fairly large as compared with the X -chromosomes, 
but they are perhaps also possible, mutatu mutandis, 
in birds and other groups 

C. D Darlington 

J B. 8 Haldane. 

P Oh Koller 

John Innes Horticultural Institution, 

London, 8 W.19. Feb 28 
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The Floating Barnacle on the North Cornish Coast 
in the Summer of 1933 

Tot occurrence of the pelagic Mid planktomo 
floating barnacle, Lepaa faaneulans, on the shore at 
New Tram Bay, Trevone, near Pads tow, Cornwall, in 
the aummer of 1933, is an event sufficiently rare to 
be worthy of record along with other unusual marine 
events of that outstanding year 

About fifty individuals (with capitula 13-32 mm 
in length) were taken alive on August 22 at about 
the time of high water (a m ) at the beginning of a 
sot of spring tides and within an hour or so of being 
stranded , some yielding living larvae later. No others 
were found in the locality m the following week even 
after careful searching In water most of them 
floated freely by means of their spherical peduncular 
secretion (diameter 11-20 mm ) containing gas-bubbles 
and vesicles, either singly, or in groups of two to five 
with thoir floating apparatus fused into one spherical 
mass (see Fig 1). Two small ones with capitula 
21 mm and 22 mm wore attached—along with the 
tropical barnacle, L peclinata - to floating fronds of 
Fucua, or to cinders, solely by means of a small 



FIO. 1 A group of foar bamarln, L faecieularu, attached by abort 
•talk* to the common float aeni In thf erntrr The group li pltoto- 
gnphnd floating but held aUgJjUjrauhnK'rged * about in (Photo 

flattened adherent expansion of the peduncle (thus 
confirming Ellis’s original figure mado in 1786), 
whereas others smaller and unattached (with capitula 
14-20 mm ) had well-developed floats Some of the 
larger individuals were attached to floating fronds of 
the seaweeds, Fucua and AacophyUum, by extensions 
of the Bphoncal float in such a way as to suggest that 
this organ may be adhesive and capable of expanding 
secondarily around a strange object, but simple 
experiments mado under conditions normal for the 
species are required for further information Darwin 1 
has shown that the larval peduncle is always attached 
to some floating object, around which tho float is 
formed later, presumably—we suggest—when the 
animal develops a tendency to sink and perhaps m 
response to increased pressure. 

At various times the barnacles have been recorded 
as attached to a great variety of flotsam and jetsam, 
but the modo of attachment is rarely given. It would 
seem that a secondary attachment of the float would 
give a suiglo animal greater mechanical efficiency m 
its feeding stroke, as no energy is required for or 
dissipated in maintaining a stable system j two 
animals on opposite sides of a free float with a body- 


beat synchronised would, however, appear to give 
efficiency. In this regard it may be that the special 
form of the keel plate is correlated with modified 
muscular requirements in a floating habit of life 
This peculiar barnacle occurs in the open ooean 
and is recorded from all temporato and tropical 
waters*, whenoe it is said to be blown ashore in 
vanous parts of the world by persistent winds. Daman*, 
however, has shown that it is earned normally into 
the Norwegian seas from the Atlantio along with 
other Atlantic plankton at about mid summer In a 
similar way Schmidt followed the gradual extension 
of tho planktonic Scdpa from the North Atlantio into 
the North Sea in 1905* In some years, therefore, 
Atlantio plankton may be earned in tho invading 
summer water, apparently independently of wmd dnft, 
into the North Sea, and there is evidence for a similar 
invasion of Atlantio water into the English Channel*. 
Whether tho presence of the floating barnacle on the 
Cornish coast is an indication of an unusual offset of 
Atlantic water along the Cornish coast in the summer 
of 1933, or to a prevalent set of westerly winds, may 
perhaps be revealed later by hydrologioal observations. 

Since 1786 only seven or eight reoords appear to 
have been made of tho occurrence of L. faactcularta 
on tho south coasts of England, and the same number 
for the west and north of Ireland 1 ,*,* It has boon 
found on the Northumberland coast on three oc¬ 
casions in the period between 1857 and 1894* In 
the latter cases the barnacles would appear to have 
followed the route of Scdpa mentioned above from tho 
Atlantic and have been afterwards blown ashore; 
they are not infrequently found in tho North Sea 1 * 

L pecHnala has been recorded only about five 
times since 1803 from tho coasts of the British 
Isles 1 .*.* 

It would seem that the interesting floating bamaole 
may often serve as a useful indicator of important 
physical events, and is therefore worthy of being 
more widely known J. H. Ohton. 

Ruth Rawi.inson 

Zoology Department, 

University of Liverpool 
Jan 18 


■ Onivel, Monognphle da* OrrhlpMe* on ThSoc _ ._ 

■ M'lrr.y andl Hjort, ■ Depth* of the Ocean", pp 711 and 710, IBIS 
‘ Matthew*, Int H.h Invert Mar Bkd. Aiwa, Crod 4041, 10O». 

* ValjanUn, J Hon In* Cornwall, U, 1B07. 

• Nichols, Iru* Nat , 94, 10, mlT 

’ Normao and Brady. Tnsu N* Hut Sot NorUtvmb , Durh and 
NemttMU, 118 , 1 , 1 , 1000 
! £“*“• Ann 1 «‘P CorawsU Poly Boo, 184B-S0, 

■ PUabury, Hull S Kw.flO. 1907 

“ Hchapor, Wiu Meant , XU, U, 1819-22 


Travel of a Pulse of Stress in a Steel Wire 
A BRiGiHT drawn steel wire f in. diameter and 
459 ft. long was arranged with one end lying in a 
solenoid which was excited with direct current. 
This end of the wire passed through a search ooil 
placed near the central part of the solenoid, the 
search coil being connected through a valve set 
to an oscillograph The other end of the wire was 
firmly clamped When the clamped end was straok 
a sharp blow a pulse of stress was started and travelled 
along the wire with the speed of sound On reaching 
the search ooil the changes of permeability of the 
wire due to the changes of stress gave rise to an 
b.m j. which was roooided by the oaoUlograph. This 
pulse of stress was reflected from the end of the wire 
near the search coil and travelled back to the damped 
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end, was agam reflected and onoe more reached the 
search coil end and agam developed timer which 
was recorded by the oscillograph An inspection of 
the oscillogram (Fig. 1) shows that, ui addition to 
the original pulse of stress which has travelled tho 
full length of the wire before reaching the search 
ooil, three successive reappearances of this pulse can 
be detected, each pulse being due to the reflection 
of the previous pulse at the clamped end of tho wire 
The distance on the oscillogram between two 
successive records of tho E.M r. is a measure of tho 
time taken for the pulse to travel twice the total 
length of the wire The speed at which the pulse 
travels has been found in this way to bo given by 



c=5 04x10* cm. per second, or since E-c'p, it 
follows that E = l 99 X 10‘* dynes per sq cm , or, 
20 X 10* lb per sq m 

Tho rate of decay of tho amplitude of tho pulse 
duo to its passage to and fro along tho wire is a 
measure of the damping 

One purpose of the investigation is to examine 
the influence of work hardening on this rate of decay, 
and thus to find out whether the effect can be used 
as a practical method for tho detection of work 
hardening in the wires of wire ropes 

T F Wait. 

The University, 

Sheffield 
Fob 10. 


Cosmic Rays under 6oo Metres of Water 

In October 1033, further work was done to in 
vestigato tho hardest cosmic rays first found m the 
salt-mine of Stassfurt (Berlepschsehaoht der Preuas 
ischon Bergwerks- und Hutton A.-O )*.* The now 
observations wore made m tho samo manner, and al 
tho samo levels, as in July, that is, under 600 m and 
1,000 in of water ; but this time they were extended 
to tho second level (600 m of water) and with two 
sets of double counter coincidence apparatuses 
operatmg simultaneously. They showed conclusively 
that those hardest cosmic rays penetrate also to 
600 m of water, as already expected from tho 600 m, 
level measurements 1 and the earlier ionisation 
chamber observations* From tho July experiments 1 
the apparent mass absorption coefficient (g/p)Ha0 
was deduced as being less than 6 X 10-* cm * gm _1 if 
tho penetrating power oan be characterised by such 
a figure, which is of small valuo as compared with 
distinct specification of the absorbing screens 
penetrated 

Tho new measurements in the 600 m and 600 m 
levels confirm this coefficient as being less than 
5 x I0"‘ cm 1 gm ** anil show the upper limit to be 
1 8 x 10"* cm 'gm-' Full details of this, and of the 
other investigations such as the 'law of straight line’, 
‘u-offoct’ and directional distribution of these hardest 
rays, will bo given elsewhere 

It is very interesting that Corlin 4 , performing 
ionisation chamber observations in the iron ore mine 
Kurunavoara near Kiruna (Northern Sweden) in n 
manner similar to that which I used in 1028 in 
Stassfurt, now deduces from his measurements at a 
depth of 62-86 m of iron ore (216-430 m of water) 
the existence of such hard rays with (p/p)H.O“ 
11x10 * and 3x10 * cm.* gin- 1 . 

Wkrneb KolhOrstkr. 


Chemistry of the Brown Algx 

Our attention has been directed to u recent paper 
by Bergmann and Johnson* in which they describe 
the isolation of a sterol, m p 126-127°, from Micro- 
cuma Prohfera, a deep red sponge from Long Island 
Sound According to these authors, tho sterol is a 
singly unsaturated compound of formula C„H|,0, 
different in properties from either gpongoeterol 
isolated by Henna* or from olionasterol, described 
by Dorte*. 

We are at present engaged on a detailed survey 
of the marine brown algta, and during the course 
of this work have isolated both from Fucus vest- 
oulosus and PelveUa canaliculata a sterol different 
in properties from the above mentioned sterols for 
whieh wo propose the name ‘fuoosterol’ 

Fuoosterol melts at 124° (acetate m.p. 110°, 
propionate mp. 104°) and gives analyses in good 
agreement with either a formula, C l( H« ( 0 or C a( H H 0. 
The presenoe of two othenoid linkages in the molocule 
has been demonstrated by bromine absorption, 
perbentoic acid titration and quantitative catalytic 
hydrogenation, A detailed account of the chemistry 
of this new sterol will be published elsewhere 

I M Heilbron. 

R. F. Phifers 

Victoria University, H. R Weight 

Manchester. 

Feb. 28. 


HOhonstrahlungslaboratonum dos 
Motcorologisch-Magnetischon Observatoriums, 
Potsdam 
Jan 20 


.. -- Be r , *S, 089 , 1B3S 

• W KnlMraUr, Ber Frun Met InttUut, l«31,p U, Berlin. IMS. 
■ W KolhOnter, Nittmn, ltt, 407, 8*pt B, 1B33 


• A Corlin, NiTURl, 1 


A New Hard Component of the Cosmic Ultra-Radiation 
Prof KoLHORSTERhaa kindly directed ray attention 
to a possible misunderstanding of the statement “a 
hithorto unknown component” in my communication 
entitled “A New Hard Component of tho Cosmic 
Ultra-Radiation” 1 This statement, which referred 
to the harder Kurunavaara component, was not 
intended in any way to dispute KolhOrster’s oarlier 
disoovery of a very hard radiation oapablo of pene¬ 
trating more than 600 m of water I had, however, 
overlooked that Kolhdrstor has also mentioned 1 a 
small decrease of the ionisation even down to 700 m. 
of water found by him so early as 1928 in the Stass¬ 
furt mines, it is evident that the whole radiation 
found by him should not be identified with tho softer 
Kurunavaara component alone. 

Axel Corlin. 

Observatory, Lund. 

Feb. 1. 
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Research Items 

Maize in China. In the annual report of the Librarian raallee fowl; one regards it as "doomed to ex- 

of Congress for 1933 (Washington, D C ) l)r Walter tmotion", because of interference with it and ita 

T. Swingle of the United States Department of habitat, anothor says “the extensive range of this 

Agriculture comments m the report of the Division most interesting species is my reason for stating that 

of Onentalia on certain acquisitions in Chinese there is no need yet to nay that it will soon be 

literature which refer to maize and other natural extinct", 
products What would appear to bo the earliest 

reference to maize in China is found in a work entitled Extent of the Retention of Ingested Aluminium. In a 
Liu ch'ing jih-cha by T‘i«n I-hdng, who was bom m recent research report, one of a sen os on the hygienic 

1524 The title of the work literally translated w aspects of aluminium cooking utensils lssuod by the 

“Piwerved Green Daily [notation] Tablets”, it being Mellon Institute of Industrial Resooroh, Pittsburgh, 

so called from the fact that it consisted of notes Pa f Messrs Schwartzs, Cox, Unangst, Murphy, and 

which hail lieen scratched on the leaves of a bamboo Wigman deal with the extent to which aluminium is 

grove by the author in Ins daily walks and medita- stored in the tissues undor conditions of u varied 

tions Maize is hero described in detail It is called alimentary supply of soluble aluminium salts (J . 

ytl mat (Imperial grain) and is said to have roine in Amrr Med Assoc , 101, 1933, p 1722) Experiments 

through Hsx fan. literully the western barbarian were performed on guinea pigs, and the aluminium 

region, a term which often was used to moan Tibet content of fresh tissues of animals receiving no added 
Its old name is said to have boon fan mat, literally aluminium was found to be about 0 4 part por 

barbarian wheat It is thus clear that maize had million Feeding with largo amounts of solublo 

boon cultivated for some time before the publication aluminium salts produces a barely detectable de- 

of this work m 1673 Three further references to position of aliimuuum—li“ss than 0 5 per million m 

maize occur in Chinese literature between 1573 and the soft tissues, and 0 5-1 part per million m the 

1590, of which at loast one was copied from Then whole carcass No ill effects were obsorvod as a result 

I-hAng’s account Wang Shih mou in 1587 gives a of these feeding experiments, which m some cases 

different namo for it and says it was boiled and eaten were continued for 570 dayB, anil it ih concluded that 

These accounts make it dear that within eighty no harmful effects are likely to occur from soluble 

years of the discovery of America by Columbus, aluminium naturally present in foods or introduced 

maizo had reached China As the rocoids are unani- by utensils into a diet having a normal phosphorus 

mous that it came from tho west. Dr Swingle suggests content 
that it was not introduced by the Portuguese thiough / 

Goa as is usually thought, but by the Arabs, who N/PUnt Disease and Mammal Treatment. Adehniteoor- 
oarriad it from Spain to Mecca, whence Moslem relation between the incidence of a plant disease 
travellers would have brought it to China through and the typo of manunal treatment applied is not 

Central Asia Tobaoco, on tho othei hand, it would of frequent occurrence, but it appears to be the case 

appear from a reference in another work, was not with a wilt, Fusartum oasmfectum, Atk , of tho 

planted in China until the third decade of the pigeon poa, Cajanus tndteus, Spreng This plant, 

seventeenth century commonly known as rahar in northern India, is 

included in the crop rotation grown on tho permanent 

Incubation of Mound-builders Three papers in the manorial plots at the agricultural farm at Pusa 

Victorian Naturalist (50, Jan 1934) discuss tho habits W McRae and F J F. Shaw have made a statistical 

of the mallee fowl or Iowan (Lnpoa ocellata), the study of the incidence of wilt on these and a number 

most southern representative of tho moiuid builders of other plots at tho farm, and their results are pub- 
Each mound is the work of a single female, and lished as Scientific Monograph No 7, issued by the 

although in confinement as many as 29 eggs have Imperial Council of Agricultural Research, Delhi, 

been laid, in natural conditions 20 or fewer is the The disease was found to cause an average loss of 

rule Tho old ldoas that the mounds were placod m 10 por cent of the plants, but neither the moisture 

water-tracks and that the eggs developed because content nor the hydrogen ion concentration of the 

of heat generated by the fermentation of leaves in soil was found to be the controlling factor. Manuring 

tho mound, must bo given up ; tho mounds are dry with superphosphate or with cattle manure, on the 

and largely composed of loose soil, and drv elopment other hand, resulted m an increase in wilt, whereas 

m due to sun hi at The purpose of such vegetation green manuring (Crotalana juncea) had the reverse 

and Bticks as are included in the mound is believed effect and reduced the disease A combination of 

to be the prevention of the paoking of the soil which superphosphate and greon manure, howovor, brought 

would chwk access of heat and air But tho parent about an increase m the number of plants affected, 

birds assist tho process of incubation by scratching Several types resistant to this disease have been 

away and then replaoing the sand on the top and isolated, tho factor for resistance showing no oorrela- 

about tho nm of the mound, so that during the day tion with any of tho morphologioal characters studied, 

the sun’s rays may penetrate to the eggs, and that An interesting feature in this breeding work was the 

freshly warmed layers of sand may be piled upon discovery that resistance was lost in a field which 

the eggs to keep up the temperature during the night. had been under rahar for a number of years 8uoh 

The young when hatched are thus able to find their a Joss, however, was not transmitted to the next 

way to tho surface through the loose soil, although generation, only the soma of the plant being affected, 

when Mr L G Chandler had the good fortune to 

see a chick emerge at the surface, it appeared at the /' Estimation of Fungus D um a Intensity . A very in- 
spot where the old bird had been scratching. The terestmg report of a “Symposium and Discussion on 

writers differ ip opinion about the future of the the Measurement of Disease Intensity" appears in 
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Part 2, vol 18 of the Transactions of the British I 
Mycological Society (pp 114-186, Nov 1933) Throe | 
papers on the problems of measurement of intensity | 
of particular diseases were delivered by Messrs A. i 
Beaumont, B W Marsh and H B Besooby, whilst 
a eoction on statistics was contributed by Dr A K 
Clapham Prof. W. B Bnerley opened the discussion, 
and pointed out that thorn is usually no correlation 
between the intensity of disease in tho plant and its 
extent in tho crop Mr W Buddm outlined tho 
difficulties of estimating disease intensity encountered 
by an advisory officer, and suggested that such 
estimation was only possible for purposes of research. 
Mr M H Moore showed how different methods of 
estimating disease mtensity gave varying results of 
spraying trials 

Mineral* of Clay and Bauxite A statistical study of 
clay and hnuxitic minerals has recently boon pub¬ 
lished by S I Tomkeieff (Min Mag , 463 482 , 1H33) 
whuli loads pi n classification of these minerals on a 
purely chemical basis All tho available analvscs are 
plotted on two tiiangular diagrams and frispiency 
(urvoa art' construetisl for certain cardinal ratios, 
surh ns H.O AJ,0, The suggestion is offoied that 
among substances that have been claimed us minerals 
only a few can bo regarded as definite species, and 
that tho others are prohably mixtures of the latter, 
or then hydration pioducts, or calloida of variable 
composition The distinct crystalline mmeials 
iccogniscd are 

pyrophyllito 11,0 Al.O, 4SiO, 

kaolmitc and its isomers 2H,G Al.O, 2SiO, 

dmapoic H.O Al.O, 

gibbaite . 3H,0 Al.O, 

Probable H|iecies, of which, however, tho statistical 
evidence is not clcai, include termiorite, tunauxite and 
allophane 

Study of Winds in the United States Supplement No 
35 to tho Monthly Weather Bei'iev), dated Novemlier | 
13, 1933, contains a groat mans of atatiatieal informo- | 
tion of tho kind that ih apt to bo very unpalatable 
to the ordinary student of meteorology, but is of 
value to aviators Tho work, which is by Loyd A 
Stovens, of the Aerologieal Division of tho Wash¬ 
ington Weather Bureau, is entitled “Upper-Air Wind 
Rosea and Resultant Winds for tho Eastern Section 
of tho United States” The information was provided 
by the network of pilot balloon stations of the U S 
Weather Bureau, which has for somo years given a 
fairly detailed pieturo of upper winds ovor the 
United States from day to day, but it lias to bo 
remembered that bad weather often makes soundings 
with balloons impracticable There are wind roses 
showing the frequency of winds from different direct¬ 
ions and the average velocity from each direction, and 
also wind roses giving resultant winds, for heights 
of 760, 1,600, 3,000 and 4,000 metres, for each 
month and for the year The stations number 
fourteen, the most northerly being Sault Sto. Mane, 
Michigan, nearly in latitude 47° N , and the most 
southerly Key West, a little south of latitude 25“ N.; 
consequently they range from the westerlies of middle 
latitudes down to regions under the influence of ttib 
trado winds, and allow instructive comparisons to 
be made between the upper winds m the two major 
wind rones. Laborious statistical work of this kind 
is, of course, necessary before simple generalisations 
can be made with confidence about the general I 


< lrculatum of the atmospheie The labour of com¬ 
pilation in this case must have boon particularly 
icavy, for tho number of individual ohseivations at 
sorni' ot tile stations numbensl more than 300 for 
a single month, even at 4,000 metres, whore they 
are least numerous, and more than a handled 
thousand ohseivations were used altogctlin 

The Ionisation of Cesium Vapour by Light The ionisa¬ 
tion ol the CH'sium atom by absorption of light is 
appaientls one of the simplest photo ionisation pro- 
coasi's Kun/. (Phil Mag , Supplementalv Number, 
Feb ) Ims measunsl the amount of ionisation pio- 
ducod per lunt of energy by light of diffeient wave¬ 
lengths, iiHing uesinm vapoui at very low pressures 
(down to the vapour pressure of eipsuun at 25 (J ) 
He finds that tho piohability ot ionisation Falls from 
tho scries limit at X 3184 to a minimum at ) 2800 
and rises again at shorts l wave-longths Bmddick 
and Ditohbiun have also published (Pmr Buy Soc , 
A , Jan ) their mcasuioincnts of the absorption of 
light in ea'sium vojsnir (already announi isl m a letter 
to Naii're of January 28, 1933) They find that the 
absorption tails to a minimum about X 2800 and 
ris*-s again at shoiter wavelengths In order to 
investigate the short-wave use. tliev made careful 
experiments at different vapoui presumes of ctpyium, 
and showed that tho absorption vaiusi lineally with 
vapour prensuio throughout tho wave length lange. 
Tho absorption tlierefoie appears to be atti ibutablo 
to tho aesmm atom and not to molis nil's The 
absolute value of the absorption ics-ttieicnt at the 
longer wavo-lengths loads to n value for the photo- 
lonmatiou which agrees with experiment Taking 
theae results in conjunction with the photo-ionisation 
experiments of Kunz and of former workers, it seems 
almost certain that the absorption is practically 
entirely due to tho atoimo photoelectric pus-ess and 
that tho probability of this process increases in the 
shorter wave jiart of the ultra violet This result 
is in sharp antagonism to existing wave-mechanical 
calculations, which predict a monotonic fall in the 
probability on tho short wave side of the soi ios limit. 

A New Theory of Valency A jmper on ‘ A Theory of 
Valency Honed on Wave Mi-chonics and Band 
Spectra” by Profs R F Hunter and R Samuel 
was read at a joint meeting of tho CTieinical and 
Physical Societies of Aligarh Muslim University on 
February 21 It was shown that assumptions such 
as those of the co-ordinate link and tho singlet linkage 
uro physically inadmissible, and that Lowry’s theory 
of the semipolar double bond, although physically 
more sound than Nidgwick’s theory of co ordination, 
u impossible for wiorgetic reasons It was also 
suggested that Sidgwiek and Beyliss’* later con¬ 
tention with regald to the expansion of the valency 
group of hydrogen, that a second quantum group 
is permissible on PbuIi’h principle (J Cheat Soc., 
2027 , 1930) has no physical moaning, since wave 

mechanics have proved that it is impossible for 
electrons to enter tho 2 a group while tho 1 s group 
already possesses its maximum number of electrons , 
the curve of the potential energy of the third electron 
having no minimum and exhibiting only repulsion 
from tho system Pauling's recent deductions with 
regard to the structure of carbon monoxide (J Amcr. 
Chem. Soc , 64, 988 , 1932) wero held to be neither 
correct on the basis of his assumed value of 3 volts 
per eovaloncv, nor from tho electronic configuration 
of the terms and their dissociation 



422 


NATURE 


March 17, 1934 


Boston Meeting of the 

T HE ninety-third meeting of the Amenoan 
Association for the Advancement of Scienoe 
was held in Boston on December 27-January 2. 
Harvard University and the Massachusetts Instituto 
of Tochnology, with which other colleges m the 
metropolitan area oo-operated, were sponsors and 
furnished rooms and other facilities for most of the 
sessions, whioh were thus admirably provided for. 
The Boston area is a centre of outstanding interest. 
Its educational and scientific features were placed at 
the disposal of visiting men of science and added in 
significant fashion to the effectiveness of the meeting 
The local committee, with Dr A L Lowell, 
president of Harvard University as honorary ohair- 
man and Dr. K T Compton, president of the 
Massachusetts Institute of Technology as honorary 
vice-chairman, providod well for the needs of the 
occasion Despite the violent attack of historical New 
England winter on tho first day, the programme was 
carried through successfully, due to the work of 
Prof S. C Prescott, chairman, and his associates 
The attendance numbered more than 3,200 scientific 
workers and tho programme included 1.47S papers 
All fifteen sections of the Association were activo 
and 34 of its affiliated societies held meetings In 
addition, the Academy Conferonoe brought together 
official representatives of 19 State academics of 
science on Wednesday. These affiliated academies 
are active ogoncios m the advancement of science 
in thoir particular regions and meet annually with 
the Association to discuss problems involved m their 
co-operation and to agree on plans for future work. 

Most secretaries of sections and of affiliated 
societies remained for a study of organisation 
problems on the day following adjournment. 

A noteworthy event, not on the official programme, 
was tho dinner given to Dr J. MoKoen Cattell On 
December 27, before the opening session, one hundred 
and thirty representative members and friends 
gathered to show their appreciation and pay respect 
to him for distinguished services to the Association 
The feature of the programme was an address by 
Prof. John Dewey on “The Supreme Intellectual 
Obligation*’. 

The first formal session on December 27 was 
opened with tho president. Prof H N. Russell, in 
the chair After customary addresses of weloome 
and response, the retiring president, Dr. John J. 
Abel, of Johns Hopkins University School of 
Medicine, addressed the audienoe on "Poisons and 
Disease". He discussed the chemical nature of 
disease as demonstrated adequately for oertarn 
diseases such as lock-jaw and diphtheria and strongly 
suggested m many other oases, henoe the current 
trend towards the view that all diseases are due to 
poisons As he said, "Nature has not affixed a 
poison label to any particular substance or class of 
substances; the pharmacist does that." Dr. Abel 
further pointed out that many materials in tho 
human body, and even the vitamins, though necessary 
and helpful m limited quantities, become poisons 
in larger doses. “I incline to the belief," he Btated, 
"that no living cell exists whose contents or meta¬ 
bolites are not toxic to seme other living oell.” 

The seoond Hector Mai ben lecture, an endowed 
annual event, was given by Prof. W. M. Davis on 
the topic, "The Faith of Reverent Scienoe”. In 


American Association 

this ho set forth his concept of the views of reverent 
scienoe and the hope of the future in the growing 
co-operation between thinkers in the fields of scienoe 
and religion 

On December 28 the general sossion was m oharge 
of Sigma Xi, tho Society for the Promotion of 
Research. The speaker, Prof Henry E Sigerist, 
addressed tho Socioty and guests on the topic, “The 
Foundations of Human Anatomy m tho Renaissance”. 

The Sedgwick memorial lecture, whioh was estab¬ 
lished by the Biological Department of tho Massachu¬ 
setts Institute of Technology, was given on December 
29 by Dr Henry Fairfield Osborn. The magnificently 
illustrated lecture was an effective presentation of 
the subjeot “Anstogonesis, the Creative Principle 
m the Origin of Species" 

On the same day, the Chemistry section and the 
North-Eastern Section of the American Chomioal 
Society meeting jointly wore addressed by Prof. 
Lafayette B Mendel on "The Challenge of Nutrition 
to the Chemist”. 

The general sossion on Agriculture and Engineering 
on December 20, arranged with oo-operation also of 
the section on Social and Eoonomio Sciences, por¬ 
trayed vividly the trend of the times. Tho Secretary 
of Agriculture, tho Hon. Henry Agard Wallaoe, 
spoke on “What can Engineering do for Agriculture T" 
His address was an appeal to onginoors to forsake 
laisaez-favre philosophy and to jom m building up a 
co-operative State. He charged scientific workers 
with failure to weigh social consequences and 
challenged tho widespread self-centred attitude of 
tho past “To-day when tho industrial nations of 
the world have skimmed most of tho cream oft the 
backward nations and tho backward classes and 
when there are no longer any challenging geographical 
frontiers to be conquered, it bocomeB apparent", he 
said, “that wo must learn to co-operate with each 
other instead of joining together in the exploitation 
of someone else " 

On December 30 the American Academy of Arts 
and Sciences, meeting jointly with the Association, 
presented the Rumford medal for distinguished 
research m physics to Prof. Harlow Shapley, director 
of Harvard College Observatory and Paino professor 
of astronomy at Harvard, after whioh he addressed 
the meeting on "The Anatomy of a Disordered 
Universe". He elaborated the view that while the 
universe as a whole may be expanding, that part 
of it closest to man shows the opposite tendency. 

A senes of well-organised joint sessions and 
symposia formed an important feature of the pro- 
gramme Indeed the entire three-day programme 
of the section of Medical Scienoee oonauted of a 
senee of such features Of particular general interest 
were the symposia on “The Chemioal Revolution’’ 
by the sections of Chemistry and Social Scienoee, 
on “National Eoonomio Policy in its Relation to 
Our International Policy” by the section of Social 
and Economic Scienoes, on "New England Dialect 
and Colonial Culture", by the section of Historical 
and Philological Sciences, on the "Development and 
Growth of the Nervous SyBtem", by the section of 
Zoological Scienoee, on the "Positron’’ by the section 
of Physios, tm “Engineering and the Farm Problem” 
by the sections of Engineering, Agriculture, and 
Social and Eoonomio Scienoes. 
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Four of the prominent affiliated societies, namely, 
the Amonoan Society of Naturalists, the American 
Society of Zoologists, the Botanical Society of 
America, and tho Genetics Soomty of America, held 
a joint session on December 30 on the themo “Biology 
and Society”. Prof W. M. Wheeler spoke on "Animal 
Societies”, Prof E. A. Hooton on “Primitive Human 
Societies”, and Prof F, H Hankins on “Develop¬ 
ment of Modem Sooial Organization” The American 
Society of Parasitologists and the seotion of Medical 
Soienoes in joint session presented a programme on 
the “Typhus Group of Organisms”, with demonstra¬ 
tions which aroused great interest. Other joint 
sessions of affiliated societies on plant physiology, 
ecology, entomology, phytopathology, parasitology 
and dental research would merit special comment if 
space permitted 

On December 30 tho American Society of 
Naturalists celebrated its semi-centennial anniversary. 
Prof S H Gage was honorary chairman After 
dinner the anniversary address was delivered by 
Prof E O Conklin on “Fifty Years of the American 
Society of Naturalists” Prof B E Livingston read 
his presidential address on “Environments” 

The addresses of the retiring vice-presidents, 
given at various tunes, included tho following 
Mathematics, Prof. H H Mitchell, "Linoar Groups 
and Fuuto Geometries” , Physics, Dr D. I, Wobster, 
“Current Progress in X-Ray Physics” , Chemistry, 
Dr Frank C Whitmore, “Some General Aspects of 
the Polymerization and Dopolymerization of Ole¬ 
fins" , Astronomy, Dr P W Merrill, “Invisible Star 
Light" , Geology and Geography, Dr. William H 
Hobbs, “Tho Glaciers of Mountains and Continents" , 
Zoology, Prof. A. S. Pearso, “Ecologioal Segregation” ; 
Botany, Dr. H. L. Shantz, “Botanical Research” , 
Anthropology, Dr C. H Danforth, “Genetics and 
Physical Anthropology” , Psychology, Dr Walter S 
Hunter, “The Stimulus Control of Bohavior during 
and after Learning” , Education, Prof Stuart A. 
Courtis, “Differential Testing as a Method of 
Psychological Analysis” , Social and Economic 
Sciences, Prof William F. Ogbum, “Recent Trends 
in Social Soienoes”, Historical and Philological 
Sciences, Dr. Waldo G Leland, “Recent Trends in 
the Humanities”; Engineering, Prof. Dugald C. 
Jackson, “The Origins of Engineering" , Medical 
Sciences, Dr. C. R. Stockard, “Internal Secretions 
and Genetio Quality m Structural Development "; 
Agriculture, Prof. Joseph H. Gourley, “Plant Anatomy 
as a Tool in Agricultural Research". 

The Soienoe Exhibition, now a regular feature of 
the annual meeting, was, despite adverse economic 


Invention and 

AT the sixth annual general meeting of the 
A Television Society held at University College, 
London, on March 14, an address was given by the 
president. Sir Ambrose Fleming, on "Invention in 
Relation to National Welfare and its Legislative 
Control”. Sir Ambrose referred to progress in tele¬ 
vision as an instance of one of the most interesting of 
the technical applications of soienoe. It fulfils the 
same function with regard to the eye that radio- 
telephony does for the ear. It annihilates distanoe 
and enables us to see living and moving objects 
which would otherwise be invisible. In short, it 
enables ui to be m two plaoes at the same timo. 


conditions, the most successful yet undertaken 
Collogos, private and Government research labora¬ 
tories presented new and important work, Inith m 
pure and applied scionoe , commercial exhibits of 
apparatus and products wore extensive , among tho 
displays of publications in science those of university 
presses were conspicuous, and the exhibits made by 
associations of teachers in biology, physics and mathe¬ 
matics attracted marked attention 

The Committoo on the Place of Scionco m Educa¬ 
tion had arranged a special conference m which 
relations between teaching and the advancement of 
science were discusHod fiom diverse points, and 
the results of new experiments m latwratones, scionco 
dubs and State academics reported 

Tho Amcncan Association prize of 1,000 dollars 
was awatdtxl by the Committee on Awards to Dr 
Reuben L Kahn, bactei lologist of the University 
of Michigan, for his papier on “Tissue Reactions in 
Immunity • the Specific Reacting Capacities of 
Different Tissues of an Immunized Animal” By a 
method of measuring tho degree of immunity aoquired 
by different tissues, as shown by tho author’s in¬ 
vestigations, warfare against germ diseases may be 
more successfully conducted 

Tho British Association was represented at the 
meeting hy Prof, Arthur E Kennedy of Harvard and 
Prof F K, Lloyd of McGill, tho French Association 
by Prof W M Davis of Harvard, and tho Bohemian 
Royal Society by Prof Henry B Ward of Illinois 
Special delegates woie also appointod by many 
American institutions 

Tho following officers were elected for the year 
1934 President, E L Thorndike of Columbia 
University , Council Members, F K. Riohtmyur of 
Cornell University, J C Memam of Carnegie 
Institution , Members of the Executive Committee, 
K T Compton of the Massachusetts Institute of 
Technology, E O. Conklin of Pnnceton University ; 
Trustee of Science Service for three years, to April 
1937 J McKoon Cattoll, Vice Presidents of the 
Sections, 1934 K D Curmichael, mathematics, 
H G Gale, physics , Joel H Hildebrand, ohemistry , 
Frodorick Slocum, astronomy , Jos B Macolwane, 
geology and geography, George L Streeter, zoo¬ 
logical soiencos , B O Dodge, botanical sciences, 
M J Ilerskovitz, anthropology’, John E Anderson, 
psychology, Carl Snyden, sooial and ooonomio 
sciences , Solon J Buck, historical and philologioal 
sciences, C. E Skinner, engineering, Cyrus C. 
Sturgis, medical sciences , J. G. Lipman, agriculture ; 
Guy T Buswell, education , Secretary of Section I, 
John A McGeooh Hbnry B Ward 


Legislation 

We are then lod to consider the question how such 
an achievement can be made to contribute to national 
welfare, apart from its interest as a mere scientific 
novelty or amusoment 

The great advances made m the use of short 
eleotno waves and closor scanning, and in photo¬ 
electric cells and cathode ray tubes, have made 
corresponding advances possible m television, and we 
can now transmit images of pictures, diagrams, or 
living persons and reproduce them on screens 3-4 ft. 
square, visible to large audiences at the receiving 
stations. We have in this ability a valuable means 
of education. Lectures and school lessons can be 
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given by radio speech and illustrated by television 
diagrams or pirtuios Botany, astronomy, physiology 
and other sciences can thus be taught by visible 
diagrams A critic might say that this will diminish 
the demand for science teachers On the other hand, 
it would rcndei possible the services of very able 
men and women of special knowledge and teaching 
power This particular application of television has 
scarcely yet been touched Where mere entertain¬ 
ment is desired, it will before long be possible to 
transmit speeial films of moving objects and, as it 
were, to bring the cinema mto every home 

These replacements which invention brings about 
force us into consideration of the question how far 
mechanical invention at the present day is responsible 
for the large scale unemployment which afflicts the 
woild f Different answers are given to this question 
Some hold that the replacement of manual jxiwer 
and skill by machine power which does fen nr hundred 
times oh much in the same time, is a fundamental 
cause of present distress** Others think that n 
primary reason is the deficient organisation in busi¬ 
ness, and that our methods of production have outrun 
our power of distribution Probably a still more 
basic cause is the enormous waste of world wealth 
and natural rosounes in wars and preparation foi 
wars Humanity has not yet learnt how to liv e as 
one family or society and not as a <>o I lection of 
enemies and contesting rivals 

Invention, however, mquiros guidance and contiol, 
and it is difficult to introdiu o new methods and ideas 
when any one branch of activity has become con. 
trahsod in a few hands or petrified by becoming a 
Government monopoly Tins makes it necessary to 
point out how many disadvantages arise from 
erroneous or prematuio legislation intended to control 
invention This may be illustrated by the history of 
telegraphy, telephony, electric lighting and wireless 
telegraphy When after 1837 electric telegraphy 
became practieable by numerous inventions, public 
companies were formed to exploit it About 1868 or 
so, an opposition began to be raised to the grow th of 
what was callid another ‘monopoly’ The British 
Government of that day then passed Acts of Par¬ 
liament m 1868-60 to enable it to buy out the 
telegraph companies and to place electric telegraphy 
under the control of the General Post Office 

These Acts were, however, drawn with sueh skill 
that even tin years later when the telephone was 
invented and exchanges established, telephony was 
held to be subject to the above Acts Unfortunately, 
this decision rested merely on a judgment given in a 
court of first instance and was never confirmed by 
a higher court The General Post Office offered the 
telejihone companies a licence for thirty years m 
exchange for a royalty of 10 per cent on their receipts. 
During those thirty years it took nearly a million 
and a half sterling from the telephone, but it blocked 
the way to advances in the art during all that tune 
The same story was repeated with electric incan¬ 
descent domestic lighting In 1882 the Government 
passed an Act ironically termed an Act to “facilitate" 
it, but in fact it simply ‘throttled’ it for six years 
until an amending Act was camod in 1880 A similar 
fate attended wireless telegraphy In 1904 it was 
placed under the control of the Postmaster-General 
In 1920, when broadeasting of speech and music had 
become on important service, a charter committed 
it to the domination of the BBC and its small 
group of governors Television is now also in the 
control of the same power and the only ehanoo given 


to prove its utility is at 11 p m., when few people 
have use for it. 

Accordingly it is clear that premature legislation 
can easily cripple a nascent industry and bind it in 
bandages of red tape It is beyond defence that an 
invention wlnrh was not dreamt of at the date of a 
certain Act of Parliament should be contiolled by 
that Act 

In conclusion. Sir Ambrose Fleming advocated an 
extension of the period of patent protection, which 
at present is fourteen years m Great Britain, unless 
specially extended An invention is no us*' to the 
publie until it becomes practically available or com- 
inert laliscd, and tins generally requires time anil 
great expenditure It is not possible to secure this 
without some reasonable prospi>ct of return upon the 
lajntal, and in most cases a Large part of the period 
of patent protection has elapsed before the point of 
tommeieial hihnx'sh is reached 


University and Educational Intelligence 

(’AMBHinriF —Dr K Stonelev, lecturer m applied 
mathematics in the Univeisity of Ltssls, and Dr 
H M Taylor have been apjximted Umversity 
lecturers in mathematics 

The Vice-Chancellor has apjiointisl Dr A H 
Gardmei to the Frazer lectureship in so* ml anthro¬ 
pology for the year 1934-35 

Dr W H Thorpe and Ill W H Mills hav e been 
appointed to represent the University at the Eighth 
International Ornithological Ongtess to be held in 
Oxfonl on July 2 7 

Prof E B Vernev , profis.sor of phaimafology at 
University College, London, has bism appointed to 
the Sheild readership in phannaeologv us from 
October 1 

EDrNBimr.H —The Sena tits Aeodemious of the 
University has resolved that thahonoiai> doctorate 
m laws he offered to the following, among others, for 
ismferment at the graduation ceremonial to be 
held on June 28 Dr R Hutchison, physician 
to tho London Hospital , Sir John Stirluig-Maxwell. 
formerly chairman of the Forestry Commission and 
of tho Royal Fine Art ('omraission for Scotland, 
chairman of tho Ancient Monuments Board (Scot¬ 
land) , Prof R Robinson, Waynfloto professor of 
chemistry in the University of Oxford , Prof D’Arey 
W Thompson, professor of natural history m tho 
University of St Andrews 


Applications, whirli must be received not later 
than April 16, are invited for the following scholar¬ 
ships awarded by the Council of tho Institution of 
Electrical Engineers Inquiries for full particulars 
and nomination forms (specifically mentioning tho 
name of the Scholarship) should be addressed to 
the Secretary of tho Institution, Savoy Place, 
London, W C 2 Duddell scholarship (£160 per 
annum for 3 years), for candidates less than nineteen 
years of ago on July 1 , Ferranti scholarship (£260 
per annum for 2 years), for candidates less than 
twenty-six years of ago on July 1; Swan memorial 
scholarship (£120 for 1 year), for candidates less than 
twenty-sevon years of age on July 1 , Silvanus 
Thompson scholarship (£100 per annum and tuition 
fees, for 2 years), for works employees less than 
twenty-two years of age on July 1 
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Science News a Century Ago 

University Tests 

In the spring of 1834 then 1 was, wrote Any, who 
won then Plumian prufcssni at Cambridge, “ft furious 
discussion about the admission of Dissenters into the 
Umversitv ’’ The rejical of the Corporfttion and Tests 
Acts in 1828 bad leinoved many of the disabilities 
under which Dissenters laboured, but they were still 
unable to obtain degrees at either Oxford or Cam 
bridge Efloits to bring the matter before the 
Semite at Cambridge lint mg failed, on March 21. 
1834, Earl Urey, the Pnmc Minister, present«l a 
petition in the House of l^sirds from certain members 
of tho Senate praying foi tbe abolition by legislate a 
authority' of “e\er\ rebgloiiH tost exaeted from > 
members of the University before they proceed to 
dcgiees, whether of bachelor, master or doctoi, in 
arts, law and physic’’ In playing for tbe removal of 
those lPHtnctioiiH, the petition said, they wero only 
asking for ‘a restitution of their an< lent laws and 
laudable customs These rostra tions were imposed 

on tho University in the reign of James I, moat of 
them in a manner informal and unprecedented, and 
grievously against the wishes of many of tho members 
of the Senate, during times of hitter party animosi¬ 
ties. ” In a s|leech on the occasion, the Duke 
of Wellington remarked that tho petition was nothing 
more than the jietitiou of a dissatisfied minoiitv 
though consisting of most u>spcctahle individuals, 
praying the House to inteitoro with the regulation of 
the University, in defiance of I he immense* majority 
of tho Senate 

On Mureli 24, the same petition was presented 
m the House of Commons by Mr Spring Rice, but 
the petition was vigoiously opjiosod by Mr Uoulbum, 
one of the memljers tor the University of Cambridge 
On April 17, Col Williams moved that an address 
he forwarded to the King 1 lequating His Majesty 
to signify his pleasure to the Uniyersitios of Oxford 
and Cambridge respectively, that these bodies no 
longci act under the edicts or letters of James I, 
1818'' It was, however, determined to pioreed by | 
bill, and by 185 votes to 44 leave was given to bung i 
in a bill to grant His Majesty's subject* generally | 
the right of admisaion to the English universities, 
and to equal eligibility to degress* therein, notwith¬ 
standing their diversities of religious opinion, degrees I 
in divinity alone excepted The socond reading of 
tho bill was passed on June 20 by 321 votes to 174 
and the third reading on July 28 by 184 votes to 75 
When the bill was sent to the House of Lords, it 
was nevertheless lejectod 

Among the most notable speeches in its favour 
was that of Lord Brougham, then Lord Chancellor 
He supported the bill because it removed a practical 
grievance “Surely,” he Haid, “it was a great pract ical 
grievance, that instead of being admitted into one 
of the most illustrious, most ancient, and justly 
renowned seminaries of publio learning, he should 
be forced to seek for education in another country 
. Was it nothing that as a professional man he 
should not bo admitted to the degree of a doctor of 
medicine, because he was not a member of tho 
Church of England, and that to practise the faculty, 
of medicino he must go to Berlin, or Pans, or Edin¬ 
burgh or Glasgow 7 This was a law which savoured 
of oppression and was a practical gnevanoe of great 
weight." He could not understand, he said, the 
consistency of those who gave the Dissenter 
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admission to Ixith branches of the legislature which 
must control the universities, and yet lefusod lum 
admission to those verv universities 

Discovery of the Tea Plant in India 

Towards tho end of the eighteenth centuiy tho 
difficulties which attondisl tioding with China com¬ 
pelled tho East Tndia Co to consider tho possibility 
of growing various commodities, notubly tea, in 
India Sir Joseph Banks advisod the Company that 
parts of Bengal would probably lxi suitable for the 
purpose In 1828, tlie Commissioner m Assam had 
sent to Calcutta leaves of u shrub indigenous to that 
area which he believed to bo a wild tea plant Tins 
was not immediately uccepted by the authorities, 
and it was not until the spnug oi 1834 that it was 
established that tho genuine tea plant was native 
to India, Thereafter, tho cultivation of tea bocamn 
inoie nnil more extensive in India, the monopoly 
of the East India Co was abolished, and India 
became ultimately the mam Ua growing country in 
tho world 

In ail article in Loudon's Garxlener'» Magazine 
of August, 1835, Dr Walheh gives some details 
of the discoveiy made the year before A com¬ 
mission, of which ho was chairman, had been 
appointed to investigate the situation and reported 
“that wo are enabled to announce that the ten shrub 
is. beyond all doubt, indigenous m Uppt r Assam 
We have no hesitation in declaring tins discovery, 
which is due to the indefatigable researches of 
Captain Jenkins and Lieutenant Charlton, to be by 
far tho most important and valuable that hon ever 
boon inode in matters connected with the agricultural 
or commercial resouiees of this empire We aro 
porfeetly confident that the tea plant which has 
been brought to light will be found capable, under 
proper management, of being cultivated with com¬ 
plete success for commercial purposes We are 

acquainted with the foot that the late ingenious Mr 
David Kcott sent down from Mumporo specimens of 
tho leaves of a shrub which he insisted was a real 
tea ” By 1836 tea nurseries had boon established 
m various parts of Northern India and tho beginnings 
of tho tea industry firmly established. 

Improved Apparatus for Making Ship's Biscuits 

III 1834, food scales in naval and merchant 
ships wero unbalanced and rough The subjoined 
statement by the Society of Arts relates to the 
award ot a Hpocial jircmuun dm mg the session 
1833-34, for an improved industrial process for the 
making of slop's biscuits —“The largo gold medal 
lias boon vottsl to Thomas R Grant, ot Wnovil, 
near Portsmouth, for hm improved apparatus tor tho 
manufacture of ship's biscuits The apparatus was 
hrst erected at Weovil in 1832, under the immediate 
superintendence of Sir John Reruuc In Mr. Grant’s 
apparatus the greater part of tho labour is performed 
by steam power , the nine ovens m use are heated 
by one continuous llro-place, the flame of which is 
admitted by means of a register into each oven as 
soon os the previous charge has been withdrawn, and 
in five minutes brings it to a sufficient beat The 
advantages claimed are superior economy and ex¬ 
pedition, and better quality m the article Tho present 
mode of making ship’s biscuits involves, amongst 
the hrst operations, the mixing, by a man, of meal 
and water in due proportions; the kneading the 
dough for half an hour with his naked arms plunged 
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up to the elbows, finishing by jumping into the 
dough and kneading with his foet A perfect and 
uniform mixture cannot result, shown later in some 
ship’s biscuits being thin, some thick and soaly” 
( Tran* Soc. Arts, 50, 7, 1834-35) The Society 
inspected an installation of this apparatus set up by 
a firm at Wapping 


Societies and Academies 

London 

Royal Society, March 8 J Chadwick, P M S 
Blackett and O Occklalini Some experiments 
on the production of positive electrons The emission 
of positive electrons has been observed under different 
experimental conditions (1) from a lead target 
exposed to the y-rays of thorium nctivo deposit 

(2) directly from a source of thorium active deposit, 

(3) from a l«ad target exposed to the radiations 

(Y-rays and noutrons) emitted by beryllium, boron, 
and fluorine when bombarded by polonium a-jMrticIes 
The measurements of the energies of the positrons 
ejected from lead by the thorium y rays support the 
view that a positron und an electron are produced 
simultaneously by the interaction of a y ray and an 
atom, and that the mass of the positron is the same 
as that of the electron The positron and electron 
are probably created m the electric field outsidr, 
rather than inside, tho nucleus The observations 
show that when y-rays of high frequency pass through 
an appreciable fraction (about one fifth for a y-ray 
of Av -- 2 6 \ 10* volts) of the energy absorbed is 
used in this process of creating a positron and an 
electron O Temple ■ Tho quantum theory of tho 
neutron This paper develops a theory of the neutron 
on the basis of tho second order wave equation for 
the hydrogen atom, (f* + fn # *c*) <ji — 0, where F is 
Dirac's wave operator This equation possesses two 
types of solutions for which j is finite—tho 

typo II which yields tho accepted wave functions 
of the hydrogen atom, and the type N which is here 
identified with the wave functions of thn neutron 
Certain properties of tho neutron are deduced from 
the form of the N solutions 

Physical Society, Jan 19 F. O. Willoughby • The 
measurement of the inductance of iron-cored chokes 
carrying direct current A method for measuring, 
by means of a reflecting dynamometer ammeter, the 
inductance of an iron-cored coil is described The coil 
is connected in senes with a capacity and the 
ammeter, and then the junction of the inductance 
and capacity and the junction of the fixod and 
moving coils are connected to an a o. supply. For a 
oonstant applied voltage the deflection of the dynamo¬ 
meter ammeter is proportional to the square root of 
the reciprocal of the inductance This is also true 
when a direct currant is superimposed on the alter¬ 
nating current flowing through the inductance 
Advantages of the method are the simplicity of the 
instruments and of the observations taken, the small 
value of the alternating current used and the inde¬ 
pendence of tho method within wide limits of tho 
frequency and wave-form of the supply, G. A. 
Whipple : A high-vacuum leak device The device 
described was designed for the control of pressure 
in the discharge tube of oold-cathode cathode ray 
oscillographs. It operates on a diffusion principle, 
and m this case permits of continuous variation of 


discharge tube pressures from 0 5 mm mercury to 
‘black* vacuum at 70 kilovolts. C. H. Collie : The 
use of charcoal m maintaining high vacua. Measure¬ 
ments have been made of the Limiting pressures 
reached by charcoals and silica gels cooled with 
liquid air or liquid hydrogen when a small, constant 
stream of gas is admitted into the apparatus R A. 
Ferjcday On some measurements of magnetio 
susceptibilities at high temperatures Details are 
given of an eleotromagnet which has been specially 
built for carrying out measurements of small sus¬ 
ceptibilities by a method, previously described by 
the author, in whioh specially designed pole-pieoes 
are used. The method is applicable whether the pole- 
pieces are or are not saturated An apparatus for 
the determination of susceptibilities at high tem¬ 
peratures is described in detail. J. S. Preston and 
L. H. McDermott . The illumination-response 
characteristics of vacuum photoeleotno cells of the 
EIstcr-Geitel type. The authors deal with the present 
status of the vacuum photocell as regards propor¬ 
tionality of photocloctrio current to incident illumina¬ 
tion, and give a senes of observations which show 
that while excellent cells are obtainable, their 
employment for precise work without a previous test 
is unsafe A theory is developed which accounts 
for the observed results Attention is directed to 
the dependence of the illumination characteristic upon 
the oolour of tho light employed. 

Paris 

Academy of Sciences, January 22 (C ft , 198, 294- 
408) Tho president announced the doath of Piorro 
Bazy, member of the Section of Medicine and Surgery. 
Jules Drach The quadratic integrals of tho 
equations of dynamics and tho conjugated systems 
of Euclidian space of n dimensions J Cobtantin 
Now ideas in connexion with potato disease (En- 
roulement). On repeating the experiments of Newton 
on the offocts of altitude on potato diseases, it is 
concluded that high altitude does not cure such 
diseases, but causes them to beoomo less virulent. 
These results suggest the possibility of realising true 
vaccinations of plants Pierre Weiss A senes of 
coefficients intervening in certain phenomena de¬ 
pending on thermal agitation Louis Roy . The 
apparent diameter of the stellar discs J. O a banner 
and J Dufay Tho spectral analysis of tho light of 
the nocturnal sky at tho Pic du Midi Besides a 
continuous spoctrum, with dark Fraunh6forlinos,there 
are present a large number of emission bands and 
lines, the most intense of which is tho green line of the 
polar aurora A list of these lines is given. These are 
shown to be emitted m the upper atmosphere. 
Edouard Chatton . Tho pendmian origin of the 
Radiolana and the parasite interpretation of aniso- 
aporogenesis Antonin Gosset was oloctod a member 
of the Soction of Medicine and Surgery E J. 
Gumbkl ; The moments of the Anal distributions of 
the with valuo Paul Alexandrojt : The Betti 
groups at a point. B dr KerAkj1rt6 : The topo¬ 
logical character of conformal representations. A. 
Rosenblatt : The biharmonic equation with two 
independent variables Chadsnson : Mean square 
functions capable of summation. Mandelbbojt : A 
new quasi-analytical class of indefinitely derivable 
functions V. A Kosrrrznr: The mathematical 
study of the problem of glacial periods. L. Pon- 
trjagdc : Continued Abelian groups J Dels arte : 
Mean periodic functions. Ary J. Sternteld ; A 
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method of determination of the trajectory of a body 
in movement in interplanetary apace by an obeervor 
connected with the mobile system L Santon A 
Rupomonio blower with a high velocity coefficient 
L Ooujtignal The mechanical balancing of 
jotatmg masses A Mabtinot-Lagardr . An 
anemometer insensitive to changes in the direction 
of the wind A modification of tho Dines anemometer 
V Grouitcu Occultations of stars by tho moon 
observed at Strasbourg from 1025 until 1032 Re¬ 
ductions and discussion Emmanuel Gambktta 
The measurement of small light intensities by moans 
of the photoelectno coll Ren6 Attdubkht and Jean 
Kocllkau . The influence of water in certain 
rectifying contacts Rectifiers containing powders of 
motalho salts are affected by the presence of moisture 
in tho powders Quintin . Tho rilo of the barrage 
layer m rectification by imperfect contact J 
Meroikr . Tho possible different typos of electrical 
oscillations M Pauthenikr and Mot. Moreau- 
IIanot The influence of isolated conductors on tho 
coronal discharge Tu V IoNxsru . The propagation 
of enorgy in tubes containing ionised gases Nv Tsi- 
7j± and Voo Shueh-Ling . The contmuous spectrum 
of noon D S4r£niAN . Tho spectrum of atomic 
nitrogen (N1) in ammonia and in mixtures of 
hydrogen and nitrogen Maurice Curie and f 
.Touch • Tho radioactivity of samarium About a 
year ago Hevesy and Paid showed that samarium 
emitted « rays The authors, using another method, 
obtain romilts confirming tho radioactivity of 
Hainanum. La Goldstein Recoil atoms in gaseous 
media Pierre Auger : On tho y-rayw produced by 
the possago of neutrons through hydrogenated Hub- 
Htanoes. The author has studiod tho curvature of 
the trajectory of tho particles in a magnetic field of 
7000-8000 gauss Tho results are not in accord with 
<ho interpretation by Lea of these phenomena P 
Navel . The complex radiation excited in aluminium 
by tho a -particles W Bronikwhki and K Wkso- 
uiwski The structure of the gold copper alloys 
(’urves are shown for melting points, oloctncal con¬ 
ductivity, temperature coefficient of tho electrical 
conductivity, thormooloctric powor, and 1 in oar co¬ 
efficient of expansion Different curves were obtained 
in some oases when slowly cooled or tempered alloys 
wore taken No indication of tho existence of the 
comjiound Au,Ou, was obtained. Eunkst and 
Margelle Kahank A general method for tho 
determination of sulphur in organic substances Tho 
oxidation is carried out with a mixture of nitric and 
perchloric acids in tho proaonoe of a small proportion 
of iodic acid R Paul • Bromine derivatives of 
tetrahydropyrane Mabokl Castkras . The tcctonio 
of the north slope of the Pyrenees, L Dubbbtbbt 
The deposits of mineral hydrocarbons m Syria and 
Liban. J Gublkr Tho stratigraphio value of tho 
Fusuhmdes of tho Permian PaulQuArin: Hydro - 
cyanic acid m the Oraminaoese : Meltca and Oynenum. 
H Colin and Mllb J. Paybn . The sugar of 
Rivulana buliata. A. and R. Sabtoby, J Meyer and 
Ernst : The inhibiting influence of radium on tho 
growth of the rootlets of Lena e-tculenia. Modifications 
of tho minimum hindering dose under the influence 
of favourable ions AndrA Kltng, J Froidevaux 
Rnd FAux Dubois . The rile of the fatty material 
contained in flours. A Maublanc and Roger : 
Phthinosis of the ooffee plant. Marcel Baudouin 
Tho age at which birds can migrate. From the 
experiments described it would appear that birds can 
migrate when six months old. Mm. Lucrx Randoin 


and Roger Nbttsr A avitaminosis and the 
utilisation of lipids J Donato, R. Jacquot and H 
Penau • The mfluenoe of vitamins A and D on the 
humoral reactions m human tuberculosis Nils 
Stendal Tho presence of salicylic acid and of 
phenylaoetio arid in the acetone-soluble fat of the 
tuberclo bacillus Raymond Hovasse : Ebnaooee, 
Dinodagelbe and Radiolaria Mlle Bfrthe 
Bieoheler . A dinoflagellan with porinuclear 
capsule, PUctodxnxum nucleovolvaium and on the 
relations of the peridmians with the Radiolaria 

Vienna 

Academy of Sciences, Novomber 23 O rro Brunner 
and Roly W6hrl . Chemistry of bark substances (2); 
components of hazel bark This bark contains a 
hydrocarbon, hgnoceryl alcohol, sitosterol and a 
rcsinol CmH., 0,, which is identical with tho tietulm 
of birch bark Tho corylol and the sterol of m p 200“ 
found by Zellner and Feinborg (1923) are merely 
mixtures of betulm and sitosterol Otto Brunner 
and Franz Grot Synthesis of 1-othyl 6-methyl- 
and l-ethyl-7-methyl-naphthalene These synthesised 
hydrocarbons are both different from that obtained 
on dehydrogenation of amber , for the latter the 
constitution 1 2 5-tnmethylnajihthaleno is thus 

confirmed IIans Mayerhoykr Conditions for tho 
production of thorium B + C preparations The best 
metal I ie precipitant, time of activation, temperature, 
etc , for obtaining Th (' and Th B + C have been 
determined Kabimir Gray Brightness of comet 
1932a (Dodwell-Forbes). Photometric observa¬ 
tions during two months at the Porto Cristo station 
in Mallorca show that, apart from occasional short 
deviations, this comet showH a smooth brightness 
curve which may be represented satisfactorily by 
tho reduced brightness 7 83 mag and by the ex¬ 
ponent 5 8m the radius vector Walter Bern- 
heimer Intensity of ultra-violet solar radiation 
(X 3200) betwoon April 1925 and Juno 1933 This 
radiation varies with the tune, but during two thirds 
of tho whole timo of observation tho variation was 
absolutely opposod to tho sunspot periodicity. The 
positivo correlation between the solar constant and 
the ultra-violet radiation, required by theory, was 
not observed. Alexander Tornquibt The mineral 
deposits of tho Dolomites and Venetia (1) the 
pyntos mass of Agordo K Heinz ■ Observations 
on tho cytology of tho species Poh/gonatum and 
Convallarxa. L. Sladovi(5 Attack of metals by 
liquid, binary, organic systems. Iron and aluminium 
were not attacked by the systems exammod Copper, 
howovor, was acted on more rapidly by the systems 
anilino-phonol, aniline-nitrobenzene, and pyridino- 
phenol—all of which form compounds m tho liquid 
phase—than by tho separate components On the 
other hand, benzene-aniline, which forms no mole¬ 
cular compound, is loss oorrosive than its constituents. 
Gustav Q6tzingbr and Vilhelm Milthers The 
northern quaternary of Silesia and Moravia. Karl 
H ttLZL Recent investigations in East Salzkammer- 
gut 

November 30 Fbanziska Skidl . Action of 
radium radiation and X-rays on piezo-quartz Ex¬ 
periments with a number of quartz plates show that 
inorease of the piezo-oonstant by radioactive radia¬ 
tion or X-rays apparently depends on the magnitude 
of this oonstant m the non-inadiated state, and that 
the increase in oonduotivity caused by the irradiation 
must also be considered Ernst Beutel and Artur 
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Kutzklnigg Sorption of todino by fibrous materials 
(1) vegetablo fibres Ebnbt Bkutel, Hkbbkht 
Habkrlandt and Artur Kutzelnigg . Coloration 
of marblo in iodine vapour and the nature of the 
polished layers When exposed to dry iodine vapour, 
marblo assumes a yollow or reddish-brown eoloration, 
the intensity of which is greatest for sawn surfaces. 
Polished surfaces also are deeply colour)*!, but those 
etched by aciil, grinding or sand blasting an* coloured 
to lews extents It is considered that the polished 
surface layers consist of crystallites of colloidal 
dimensions, then marked sorptivo capacity resulting 
from tin* accumulation of granule boundaries. Artur 
Kutzelnigg (1) Change m certain properties of 
Bine oxide in consequence of mechanical demands 
Subjection of zino oxide to grinding oi piessing 
produces murked alteration of the colour and 
luminescence effects (2) Fluorescence of nnr oxide 
at tho temperature of liquid air The fluorescent 
properties of various zinc oxide prcjiarations are 
great I > enluuicod when the oxides are cooled m 
liquid air Otto Brunner and Franz Crop 
S ynthesis of 1 methyl 2 ethyl- and 1-ethyl-2 methyl- 
naplithalones Andrkas Tkubner Explanation of 
the stratigraphic relationships in the mountain region 
aroiuul Murnti 


Forthcoming Events 

[Miehtiii* mailed with an aeterwle are open to the public ] 

Monday, March 19 

British Museum (Natural History), at II JO—Capt 
Guy Dollman “Animals Recommended for Protection 
m Africa" • 


Royal Geographical Sim iktv, at 830 Miss Mildred 
Gallic “The Bazars of Tangut and Trade Routes of 
D/ungaria” 

Tuesday, March 20 


Eugenio* Society, at 8 lrt (in the rooms of the Linnean 
dot lot v, Burlington House, Piccadilly, W 1) —Pro! 
R J A Berry 1 Some Modem Views of the Human 
Mind and its Disorders’’ (Lantern Demonstration) * 


Wednesday, March 21 

Royal Meteorological Society, at 7 30 (in the hall 
of I he Royal Ooograpliical Society)—J M Stagg 
‘The British Polar Year Expedition to Fori Rao, 
Canada, 1032-33’’ 

Royal >So< iprv or Arts, at 8—D S Rithard* ‘Wire 
less Communications with the Mount Everest Ex¬ 
pedition, 1033” 

Royal Entomological Society or London, at 8 — 
K R 8 Morris “Entomological Excursions in West 
Afina” (Film) 

K Mellanby. “Fatlors Causing Insect Death” 


Friday, March 23 

Royal Astronomical Society [Geophysical Meitinq], 
at 4 30 —DisLUssion on “Oceanic Circulation” to be 
opened by D J Matthews 

Institution or Professional Civil Servants, at 8 48 
(at the Royal Society of Arts).—J M Stagg “The 
British Polar Year Expedition to Fort Rae, Canada, 
1932-33”* 

Royal Institution, at 9,—Lord Rutherford “The New 
Hydrogen” __ 


Institution or Naval Architects, March 21-23 — 
Annual meeting at Royal Society of Arts 
Society for Experimental Biology, March 23-24. 
—Thirtieth annual conference to be held at Oxford 


Official Publications Received 

Great Britain add Ireland 
The Scientific Proceeding* nf the Royal Dublin Sot Inty Vol 20 
,T “ ' * ’ The Tree* of Ireland, Native and Introduced 


-In Ceylon, British Malaya, 

_oitli Borneo, Fiji, tile West Indira, 

(London Musi unu Association ) Reports, 


L,« 

Reports __... 

Indies, etc Pp 58 Directory of: 

Hons Kong, Sarawak, British Ni 
British (lulans Pp 87 (London 
with Directory, lit 
Air Ministry Aeronautical Research ( nmmittcc Reports and 
Memoranda No 1561 ( r BR77) The Radiall> Braced Airship Ring 
By Prof L Hairston Pp 28 1-3 plates li Orf net No 1659 (T. 
3427) Use of Networks to Introduce Turbulence Into a Wind Tunnel 
By B OwirandDr R Warden Pp 8 + 4 platos M net No 1660 
(T 3348, revil) Heat Transmission through C trrular, Biiuare and 
Rectangular Pipes By A Batlev and W P Lope Pp ll+8platea 
M net No 1381 (T 8480) Plow near a W leg which Starts Suddenly 
hum Rist and then Stalk By Aeronautics Laboratory, lambridge 
Pp 9 t 8 Iilate* 1, net (London H M Stationery Otlloe ) 

Din Gory of Huseuina and Art Galleries In Australia and New 
Zealand Compiled by 8 E Markham and Dr H C Richards Pp 
115 (Itindtm Museums Association) 

Beer H> H F E Hulton (Hlxtnenlli Strestfelld Memorial Lecture, 
1018) l’p 34 (London Institute (if (Is mlstry ) 

Mlnlatn of Agriculture and Fisheries 1 -caHi Is on Insect Pesta of 
farm and Garden Crops (14 Leaflets) Pp Iv 1-140+8 plates 
(London It M Statluni ry Otllee ) li Orf net 

Othix Countries 

Records of the Indian Museum Vol 33, Part 2 Notes on Fishes 
In the Indian Museum 20 Loaches nf the Gi mis Semnekiliu from 
Baluchistan, 21 On a New Spoils of PemaeiUiu twin Koliat 
NWF Frmlnrc By Dr Huniler Lai Dora l*p I83-19H plate 5 
Vol 36, Part 3 Remarks on lonnolr'a Theory of the Kvolutlon of 
the Ventral burken* of Dipterous Larva* By Dr bundor Lai Horn 
Pp 281-286 Vol 36. Part 4 Sllurold Fists** of India, Burma and 
Ce> Ion 1 I each like t lain » of tlsi Gi mis AnMerepn HI) Ui By Dr 
Sundrr lal Horn Pp 807-821 (Calciilta ) 

Ileport of the At ronauUcal Beseareli Institute, T6kv6 Imperial 
University No 100 Hie 12ft AcUng on a Mat Plate in a Stream 
bound, d bv an InBnlte Plane Wall By Susumu TunioUka l*p 
116-158 JOscn No lul 1 In Lift on a Flat Plate placed In a Stream 
between Twot Parallel W “ . “ - 

-- Meteorological Rrport"r< 

.--u»e 1933 Pp 69 + 1 plate (Salisbury ., 

Southern Rhodesia Geological Survey Built tin No 26 The 
Larger Gold Mines of Noutlwm Rhodesia Compiled l>v B Llghtfoot 
Pp 108 (Salisbury Ucolngltal Survey) la 34 
South Australia Dipartment of Mines Mining Review for tho 
Hair Year ended June 30lh. 1083 (Nn 68) Pp 62+0 plates 
(Adelaide Government Prints r ) 

Dominion of Canada Report of tile l)t pertinent of Hines for tie* 
Fiscal Year ending Manh 11,191} (No 2118) Pp UI H3 (Ottawa 
King’s Printer ) 25 nents 

Canada Deportment ofMlma Gettlnglenl Hurvty Economic 


___id the M 

(Gitasa King a Printer ) 

Canada Departnulit of Hines Nstluiisl Museum ot Canada 
Bulletin No 71 Annual Report for 1912 Pp 26 (Ottawa King's 
Printer) 10 cents 

Bulk tin of the IVpartmtnt of Indian History and Anlimologi, 
No 1 Some Aspects of the VAyu Purfna By V R Bamarhandis 
Dlkshltar Pp W |-62 (Madras The Unlvi rally ) 1 rupee , it 
Journal of tin Indian Institute of Science Vol 16A, Part 10 
Extension of UltlMol's Reaction, Part 1 B> Tejendra Natli Ghosh 
amt Praphulla Chandra (Julia Pp 163-112 (Bangalore) 12 annas 
Allabshad University Studies Edited bv Uh* Vlcc-CliauceUor and 
the Hoads of De]iartmcnts Vol 9, Part I (Arts Section ) Pp Iv + 
206 7 8 rupees Vol 9, Part 2 (Seienue lection ) Pp Iv I 126-1 3 

plates 7 8rv. ..■“ ’ ’ 


to Cortege School of Agriculture and Experiment 
ion eimoun o02 The Respiration Calorimeter, a Description 
Je Construction and Operation of the Respiration Calorimeter for 
r. m Animals at the Pennsylvania Bute College By 
Pp 36 (State College, Pa Experiment 

le Institution of Washington PubUoatlon 447 Contrtbu- 
*-*-“’— Marine Animals By Marl L Packard. Ham¬ 

it Huber PpUI + U8+8pl 
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Scottish Chemical Industries 


T HAT it should become neoessary to re-inspire 
Scotsmen with a belief in their own country 
seems strange indoed to those who dwell south of 
the Twood, where the frequent demonstration of 
northerly patriotism is reoeivod with good- 
humoured tolerance and not a little pnde. 
Scottish industry, however, is m different case 
from her highlands or her history, so that it 
has boon thought desirable to enlist voluntary 
help in the promotion and development of 
all branches of industry in Scotland, and in 
that re-inspiration which will lead through oon- 
fidenoo to ordered effort and material suooess 
8uch a voluntary, non-pohtical, non-trading or¬ 
ganisation is the Soottuh National Development 
Council, which was formed in 1931 under the 
auspices of the Convention of Royal Burghs and 
the Association of County Councils in Sootland. 
The Council, which enjoys the patronage of 
H R H the Pnnoo of Wales and has as president 
the Earl of Elgin and Kincardine, undertook last 
year the task of constituting a number of expert 
technical committees to investigate and report on 
the present position and tendencies of industry in 
Scotland , on “the advantages enjoyod and the 
handicaps homo by Scotland m comparison with 
England and other-competing oountnes, and to 
make recommendations Tor the exploitation of the 
former and the alleviation of the latter” It was 
considered important to examine the state of the 
chemical industry as soon as possible, and a survey 
of the position m that sphere of national activity 
has now been published* 

The report opens with a significant phrase 
“The chemical industry,” it states, “has never 
been of outstanding importance in Scotland— 
unless one views it in its widest scope, in which 
almost every industry is chemical ” In the latter 
assertion lies justification for the msistenoe with 
which is advocated, in responsible scientific and 
industrial quarters, a wider recognition of the 
fundamental place of chemistry, of course with its 
correlated scienoes, in preparation for industrial 
careers, particularly in preparation for the tasks 
which fall to the industrial and political directorate. 
In these columns the value of chemical science as 
an educational apparatus, m addition to its obvious 
claim to a prominent place among vocational 
subjects, has often been emphasised; once again 


• Report of the Committee on the Chemical Industry In BootUad. 
Scottish National Development CooneB Beonomto Series, No 0 
(OhutfOw, SB 81mbank Crescent) M net 
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we assert that the study of ohemistry need not 
always premise a career at the bench or in the 
factory, but that it provides a background of 
rational method and specific information which is 
of the greatest value in the ramifications of modem 
industrial and economic life. Such training could 
not but lead, for example, to a greater appreciation 
in financial circles of the material benefits to be 
derived from scientific research properly organised 
and adequately financed, and to a far more 
widespread determination, whore power already 
exists, to recruit the ‘shook brigades’ of research 
in the van of progressive industry. The report 
remarks, in fact, that competition with regard to 
many chemicals is world-wide, and that their 
manufacture, dependent as this is upon research, 
highly-skilled control, and the use of large and 
modem plant, can be carried out only by those 
organisations which are capable of affording all 
those requirements. 

Taxation and transport are other considerations 
of prime importance in industrial development 
We are reminded that shrinkage of business caused 
by over-taxation, or by fear of over-taxation, ex¬ 
presses itself m general lack of confidence , this 
holds up enterprises on the part of existing firms 
and restrains new firms from setting foot in certain 
areas. The suggestion is made that districts 
which have advantages, such for example as 
reasonable rates, should advertise these and thus 
attract new ventures It is surely m the end 
profitable for rating authorities to make only such 
demands aa, m their informed judgment, will 
assist local industry and employment to oxpand 
and will attract new industries, with their corollaries 
of greater employment, more local trade, and a 
longer valuation list This consideration appears 
especially pertinent m Scotland in view of the 
southward drift of industry towards large oentres 
of population, although the existence of oheap rail 
or sea transport may prove a deciding factor 
However, Sootland is well placed geographically 
for export markets, and the extension of motor 
transport is encouraging. 

It is satisfactory that the report reoognises that 
no useful purpose would be served by endeavouring 
to favour one portion of Great Britain at the 
expense of another in deflanoe of sound economic 
principles “The considerations which govern the 
establishment and growth of an industry are, or 
should be, purely economic, and any departure 
from this standpoint is bound to be attended 
sooner or later with financial disaster.” In other 


words, subsidies of whatever kind are dangerous 
expedients; the policy whioh is needed both 
locally and nationally is that which is based on 
accurate information, business acumen, oourageous 
expenditure in the continuous acquisition of new 
knowledge, and the prompt application of Buoh 
knowledge m overcoming the competition of rivals, 
whether at home or abroad. 

Fermentation industries provide us with an 
example of potential development whioh will de¬ 
pend for its fruition on chemical research. The 
Scottish fermentation industry is, of oourse, 
severely handicapped by the extremely heavy 
exoise duties on whisky and beer, moreover, 
publio opinion and consequent legislation tend, 
and rightly so, to restrict its opportunities for 
expansion by discouraging the excessive consump¬ 
tion of alcoholic beverages But alcohol is more 
than a beverage , it is a source of power and a 
substance from whioh numerous organic products 
may be derived Therein lies its eoonomio im¬ 
portance As regards its use as a souroe of 
power the Government might well consider 
the suggestion that a minimum percentage 
of industrial alcohol should be incorporated m 
petrol, this action has indeed already been taken 
by a number of oountnea whioh have no indigenous 
supply of petroleum So far as alcohol as a syn¬ 
thetic organic chemical is oonoemed, the report 
looks forward to the time when “tho number of 
products made from ethyl aloohol and from other 
compounds obtained by fermentation may be 
almost as numerous as the progeny of ooal tar” 
Let us hope that our fermentation industries and 
our agriculturists are fully alive to the implication 

Decline m the shale, textile, and shipbuilding 
industries in Sootland has affected the heavy 
chemioal industry, whioh is primarily oonoemed 
with the production of raw materials for other 
manufactures, and tangible development is difficult 
to foresee However, Sootland has had a large 
share of the explosives trade, gaining considerably 
by amalgamation of those interests Aa a producer 
of leather she is in a relatively poor position, 
partly because most of the boots and show sold 
in Great Britain are made at Northampton or 
Leicester, and partly because she is largely de¬ 
pendent on outside sources for raw material The 
patent leather industry is not carried on at all 
north of the Tweed, since in its early days lade of 
adequate sunlight for hardening the oil film 
militated against its establishment them; henoe 
we are now dependent on Continental and Amenoan 
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supplies The bleaching, dyeing, and calico- 
printing industry suffers from the Indian duties 
and boyoott and from the growth of Japanese 
competition; “it seems unjust that Japanese 
goods should be admitted into any Empire markets 
on the same terms as British goods, while Japan 
imposes prohibitive tariffs against British goods in 
all territories under its oontrol” The report on 
the rubber industry refers to the serious handicap 
of the tax on petrol and similar ‘spirits’ consumed 
in manufacturing operations , in the case of one 
Scottish concern a duty of 6 d. per gallon adds 
£6,000 annually to manufacturing charges. 

Iodine continues to be produced in Scotland, 
considerable quantities being still made from kelp 
at works in Falkirk and Clydebank, and it is 
interesting to note that there is one small works 
in England extracting iodine from kelp The 
amount obtained from this source is, of oourse, 
only a small proportion of the available supplies, 
most of which oomes from Chile Again there iB 
heavy competition from Japanese manufacturers 
who, not being members of the Iodine Convention, 
sell below Convention rates Other industries to 
which referenoe is made include those oonoemed 
with paints and varnishes, cement, chemical plant, 
barytes, coal, bitumen, wood and bone distillation, 
pharmaceutical products, food colours and flavour¬ 
ings, bichromate, firebricks, disinfectants, soap, etc 

The pharmaceutical industry regards as neces¬ 
sary suoh regulations as have been imposed by 
legislation, but certain other industries oomplam 
of obsolete restrictions, while there is frequent 
referenoe to the need for cheap transport and 
amelioration of the burden of taxation It is 
suggested that Scottish manufacturers might 
exploit the goodwill which Scotland is said to 
enjoy in foreign countries by marking their goods 
“Made in Scotland”. England, which owes so 
much to Soottish brains and Soottish character, 
will not begrudge any advantage which this 
delicate advertisement confers 


Modem Thermodynamics 
Modern Thermodynamics by the Methods of Wtilard 
Gibbs. By E. A. Guggenheim Pp xvi+206 
(London: Methuen and Co, Ltd , 1933) 
10s fid net. 

T u an almost universal experience that thermo¬ 
dynamics is harder to understand than 
ordinary dynamics. For whatever reason this may 
be, the ooneequenoe is that in the textbooks it has 


not acquired the same standardised routine of 
development as has dynamics, but is treated from 
a great number of different angles As its title 
suggests, the present work uses the manner of 
Gibbs, but it takes advantage of the great 
advanoes that were consequent on Gibbs’s work 
to bring the subject up to date The author has 
achieved a very high degree of sucoess in his 
intention, and it is perhaps not too much to say 
that the hook possesses not only the virtues, but 
also some of the defects of the great elassio on 
which it is based. This criticism is not intended 
to belittle the book, which has much of the same 
classical character as its original; a cynic once 
said that a classic may be a great book, but that 
it is often one that is too dull to read, and 
though the saying is inappropriate hero, still some 
readers may feel a faint echo of the sentiment, 
just as they would in reading its prototype. The 
resemblance of the two is m many ways very 
close , thus Gibbs never explains the elementary 
parts of the Bubject and nor does Guggenheim, 
though he is kinder than his predecessor m that 
he gives references for them to kooks which make 
entirely satisfactory introductions 

Having got his basis, the author proceeds in 
the same leisurely and systematic manner as did 
Gibbs to develop all its oonsequonoea ; everything 
is simple and straightforward, and the only 
trouble is the same as that which must have 
assailed many of Gibbs's contemporaries, the 
feeling ‘It is all very nice, but what is a chemical 
potential anyhow!” In those days this was inevit¬ 
able as no chemical data existed to illustrate the 
subject, but in view of the work of G N Lcwib 
and others, the matter is very different now and 
it would have been quite possible to give detailed 
numerical examples to illustrate all parts of the 
subject. Granted that to do so would have rather 
diminished the resemblance of the book to its 
prototype, yet the departure would have been a 
material help, and it is surely no part of the tribute 
of reverence we should pay to a great work to 
insist that the difficulties under which it was 
written should be imitated 
As to the details of oontonts, the book begins 
with a short account of foundations The author 
makes a very just comparison between thermo¬ 
dynamics and dynamics , in dynamics the be¬ 
ginner learns the subject starting with Newton’s 
laws, but for more advanced work a new founda¬ 
tion is made with the help of Least Action. This 
is usually preferred by the expert, but would be 
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useless for the beginner, and the present work is 
to be likened to the more adranoed type m 
dynamics. There is no explanation of entropy , 
it is regarded as a primitive idea like temperature 
This seems an admirable plan, but it is incom¬ 
pletely worked out, since the consequence must be to 
degrade energy to some less primitive position, for 
otherwise there would be throe primitives instead 
of the usual two However, nobody ever agrees 
about foundations, and the only generalisation 
about them that holds (and even this will oommand 
almost universal dissent) is that though they are 
things one cannot do without, the exact form of 
them is a quite unimportant matter of taste 

In the seoond chapter the author develops all 
the general differential relations of the subject, 
and a most attractive feature is that everything 
is systematically done for all four forms of tho 
thermodynamic potentials, instead of allowing 
one of the four, the internal energy, to have its 
usual but unmerited position of pnvdege After 
this, tho author proceeds to budd up the whole 
of chemical thermodynamics, starting with systems 
of a single component, and then treating of gaseous 
mixtures, and so arriving at his mam subject of 
solutions These he classifies into ideal, semi-ideal 
and non-ideal, and the special discussion of the 
intermediate type will probably bo found a most 
useful simplification of the subject Making a 
cross-classification in another chapter, he discusses 
solutions from the point of view of their ddutenoss 
Altogether, solutions are very fully treated, the 
original ideas of Gibbs being supplemented by the 
fruitful conceptions of fugacity, and of activity 
and osmotic coefficients, which have been brought 
to the fore by Lewis and others These conceptions 
have served to make the dry bones live , our only 
criticism of their discussion here is that the bones 
are discussed as they would be in a work on 
theoretical anatomy, rather than as m one on 
natural history 

Then there are chapters on electro-chemistry 
(but not including thermo-electno phenomena), 
and on surface phases , this last includes not only 
the thermodynamics of surface tension, etc , but 
also the quite different subject of such surfaces as 
grease films on water, which were unknown in 
Gibbs’s day There follows a very short chapter 
on radiation, which tells too bttle or too much, for 
it gives Stefan’s law, but not that of Wien. The 
final chapter goes outside the field of classical 
thermodynamics and gives a short account of the 
•o-oalled third law, and of chemical constants. 


The author adopts the necessary data from 
statistical theory, wisely avoiding much explana¬ 
tion, and illustrates the results by good short 
discussions of many of the substanoea for whioh 
the chemical oonstant is known ; in this par¬ 
ticularity he advantagoouBly departs from the 
rather too abstract method of the purely thermo¬ 
dynamical part of the book 

It will bo seen from the above that the book is 
not to be regarded as an introduction to thermo¬ 
dynamics It will find its use partly by the mathe¬ 
matical student who wants everything set out m 
an orderly and systematic manner, and partly by 
the physical chemist who wishes to boo how his 
more specialised ideas can be fitted into the 
general scheme Altogether, it will be found a 
most useful work of reference for the general 
theory of chomical thermodynamics. C Q D 


Richard Trevithick 

Richard Trevithick • the Engineer and the Man. 
By H W. Dickinson and Arthur Titley 
(Trevithick Centenary Commemoration Memorial 
Volume) Pp. xvii+290 + 18 plates (Cam¬ 
bridge : At the University Press, 1934 ) 10s 6 d 
net 

N William Walker’s well-known group of 
British men of scienoe alive in 1807-8 there 
is no more romantio figure than that of Riohard 
Trevithick, who at that time was struggling with 
the problems of steam transport by road, rail and 
nvor and was also endeavouring to bore the 
tunnel known as the Thames Archway beneath 
the Thames between Limehouse and Rotherhithe 
The latter was a project which Trevithiok, with 
that buoyant optimism which was one of his 
characteristics, had undertaken, thinking “this will 
be making a thousand pounds very easey, and 
without any risque of a loss on my side” Entered 
upon without sufficient preparation and with 
inadequate appliances the scheme proved a failure, 
but Trevithick’s position as the engineer of the 
oonoem had some share in making his name widely 
known and perhaps had Borne influence on Walker 
when ohoosing his portraits for the group of 1807-8. 
At any rate, we know to-day how well Trevithiok 
deserved to bo placed beside Watt and Telford, 
Brunei and Maudslay, Davy and Dalton 
The outstanding feature of Trevithick’s life- 
work was his application of the high-pressure steam 
engine In this direction he was a great pioneer 
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and this at a time when the practices of Watt 
were looked upon by many as the acme of achieve¬ 
ment Trevithick’s early life was passed amidst 
the Cornish mines where Boulton and Watt’s low- 
pressure engines working with steam at 2 or 3 
pounds’ pressure had saved many a mine from 
closing down Boulton and Watt, say the authors 
of this book, wore “the greatest benefactors that 
Cornish mining has ever had” Where Trevithiok 
got his revolutionary idea of making small compact 
engines without beams, air pumps and oondensers, 
and ciroular wrought-iron boilers, using stoam up 
to 60 or 100 pounds’ pressure, we do not know, 
but he had already launched out in this direction 
before the patent of Boulton and Watt had expired 
It would bo a mistake to think of Trevithick 
as wholly absorbed by his engine work, for he 
was seldom content with only one iron in the fire 
and was easily lured aside from the main business 
of the moment Yet as can be seen from the 
chronology given by Messrs Dickinson and Titley 
m this admirablo ‘Life’ of Trevithick, the high- 
pressure engine ran as a connecting thread through 
his whole career In 1797 he made models of 
stationary and locomotive engines, in 1798 ho 
constructed his first high-pressure winding engines, 
m 1801 his first steam carnage and in 1802, with 
Vivian, took out his great patent A year later, in 
1803, he made his sooond steam carnage together 
with some stationary engines for Wales, m 1804 
he constructed the Penydaran rail locomotive, m 
1806 the Newcastle locomotive, and these were 
followed in 1806 by his stoara dredger and in 1808 
by his locomotive Catch me who can Overtaken 
by sickness and bankruptcy he then returned to 
Cornwall, where during the years 1811-1814 he 
made high-pressure pumping engines, agncultural 
engines and engines for the Peruvian mines for 
which low-pressure oondensing engines were un¬ 
suitable It was his work for the Peruvian mines 
which opened to him the prospocts of wealth and 
led him m 1816 to sail for South Amonca. 
That great adventure, of which we would know 
mure, failed through causes beyond his control, and 
when eleven years later he returned home, his sole 
possessions were "the clothes he stood in, a gold 
watch, a drawing compass, a magnetic compass, 
and a pair of sdver spurs” As always, however, 
he faced the situation quite undaunted, and to his 
later years belong thoso flashes of genius of which 
the authors write so sympathetically in the sixth 
and last chapter of their book 
Of Trevithick’s upbringing, his environment, his 


character and abilities, his generosity and want of 
prudenoe, his fertility of mvention, his thought¬ 
lessness m domestic affairs, his triumphs and his 
failures, each must read for himself He was no 
ordinary man and had some of the attributes of a 
genius and a hero. Bom in Cornwall in 1771, he 
died in poverty at Dartford in 1833, and last year 
his centenary was oommemorated in a worthy 
manner To that commemoration wo owe the 
publication of this book Tho Commemoration 
Committee deoiding to publish a memorial volume, 
Messrs Dickinson and Titloy generously offered 
their partially completed work and it was accepted 
Funds, however, not being forthcoming in sufficient 
amount to pay for its printing, Messrs Babcock 
and Wilcox, Ltd undertook to bear the cost of 
publication as their special contribution to tho 
Centenary Fund In those happy circumstances 
tho book now makes its appearance in a Btyle worthy 
of tho publishers and at a price at which no one can 
cavil It is admirably illustrated and besides the 
chronology and the six chapters dealing with the 
various stages in Trevithick’s career, there are 
appendices doaling with his memorials, his patents 
and his descendants It is certainly one of tho 
best that wo know of engineering biographies 


The Werewolf 

The Werewolf By Montague Summers Pp xiv+ 
307 + 8 plateH (London Kegan Paul and Co , 
Ltd , 1933 ) 15* net 

HERE are various ways of approaching the 
problem of tho occult, as has been shown in 
the literature on witchcraft which has appeared m 
the last dooade The fashion of a previous genera¬ 
tion which regarded it as a more superstition of 
the Dark Ages, happily, has passed away in favour 
of a more rational attitude such as that of tho 
anthropologist, who seeks to relate tho bohef to 
the magical and religious practioes of primitive 
peoples, as an accompaniment of a phaso in man’s 
development, or of tho psychologist, who seeks to 
derive an explanation of magical phenomena from 
mental aberration 

Tho belief m the werewolf, the ‘man-wolf’, who 
puts on an animal form and preys on his fellow 
men, which was current in medieval Europo and 
survived down to modem times, is thus regarded 
either as of a piece with the belief of primitive 
peoples in the possibibty of ‘shape-shifting’ and, 
generally, as belonging to their attitude towards 
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animals as in some way uncanny , or, alternatively, 
as based upon misinterpreted observations of 
perversions, such as necrophany and lycanthropy, 
or farms of hysteria and delusional insanity, to 
which the social and economic conditions of the 
Middle Ages rendered the populace especially prone. 

Mr Summers confines his study of the werewolf 
to its occurrence m Europe, passing over in a 
brief reference the were lions, tigers, hyenas and 
leopards of primitive peoples. He also includes in 
this class the fox belief of China, strictly speaking, 
this is not a werewolf belief, but its contrary, for 
the Chinese fox spirit turns into a man or possesses 
a human being and not vice versa Mr Summers 
deliberately sets aside the evidence from primitive 
peoples and he rejects the anthropological point of 
view in favour of the thoological, to whioh he 
regards anthropology as merely ancillary Henoe 
the belief is treated from the angle of Catholic 
orthodoxy, and apart from chapters dealing with 
the records of oases of the werewolf m the various 
European countries, discussion is oonfinod to the 
opinions and rulings on the subject of the were¬ 
wolf of writers on witchcraft and magic in the 
Middle Ages and immediately succeeding centuries 
Mr Summers has an intimate and extensive 
knowledge of this literature, and his careful 
analysis and full quotation from the authorities 
provide a mass of information on this asjieot of 
medieval thought, as well as a useful guide for 
the use of those who wish to pursue the subjeot 
further 

The werewolf m theological argument was re¬ 
garded as closely allied to the witch , both wore 


believed to derive their powers from a pact with 
the devil. As the object of the ohange of form into 
a wolf was to prey on human beings and devour 
their flesh, the werewolf was also closely related 
to the vampire. Henoe it is not surprising to find 
that the werewolf belief flourished in eastern 
Europe, the home of the vampire, and there both 
beliefs still survive. Russian peasants to-day think 
that Lenin for a time was a boar. Here they are 
m agreement with their forerunners, for m the 
sagas of northern Europe, the animal form assumed 
was the bear, and the prevalence of the belief is 
shown by the familiar expression ‘berserk’ It is 
well known that this peculiar relation with the 
bear still holds among the primitive tnbes of 
northern Asia across to the Ear East, where it 
takes the form of the boar cult, with which the 
writings of Sir James Eraser have made us familiar 
It is unnecessary to look further for an analogy 
upon which to base a suggested origin for the 
werewolf type of belief, but this Mr Summers 
would be precluded from admitting as relevant by 
his theological prepossessions 

Medieval theologicians, not having the advantage 
of a Sir James Frazer to assist their speculations, 
were faced with the dilemma of either denying a 
fact accepted as suoh by the Churoh, or supporting 
an opinion dangerously like a heresy m attributing 
an act of creation to a power other than God 
Their subtle arguments and skilful evasion of the 
difficulty leave the reader to ponder the moe 
problem of the confliot between authority and 
scientific evidence, which Mr. Summers solves by 
whole-hearted acoeptanoe of the former. 


Short Reviews 

oytological and genetioal work is brought to bear 
on these problems, and the early but often for- 


Wundkompensaiton, Transplantation und Chimartn 
bet Pflaiuun. Von Prof N P. Rrenke. tlbersetzt 
von Dr N. Busch Redimert von Dr 0 Moritz. 
(Monographien aus dem Geeamtgebiet der Phys¬ 
iologic der Pflanzen und der Tiere, Band 29.) 
Pp. xvi+934. (Berlin • Julius Springer, 1933.) 
89 80 gold marks 

This extensive work first appeared in Russian m 
1928 under the title "The Surgery of Plants” The 
German translation has been edited and brought 
up to date with tho aid of the original author It 
is a thorough-going treatment of growth reactions 
following wounding and the phenomena connected 
with transplantation and grafting from a causal 
point of view Regeneration is considered from 
every aspect, including chromosome multiplication, 
hormones and the theory of mitogenetio rays. 
Many teratological phenomena find here a causal 
explanation A considerable amount of modem 


gotten work of Darwin is extensively and aptly 
quoted. 

A well-illustrated section of 240 pages deals 
with the formation and structure of chimeras, a 
field in whioh Prof Krenke has made extensive 
studies. The whole subject is treated in a way 
which will throw farther light on their nature. 
The last section deals briefly with the introduction 
of foreign substances into plants and acquired 
immunity. 

The extensive bibliography includes many 
Russian papers whioh might not otherwise be 
known m other countries. Notwithstanding the 
usefulness of this work, the prioe appears inor¬ 
dinately high even although two coloured plates 
of ohimaaral Sotanvm fruits are included 

R R. G. 
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The Cult of the Goldfish. By T C Roughley. Pp 
xiii+146+29 plates (Sydney Angus and 
Robertson, Ltd ; London Australian Book 
Co., 1033 ) 6s net 

Mb. Rouohlby has written perhaps the best book 
on gold-fish culture that has yet been published 
It is a most useful volumo, well produced and full 
of interest from beginning to end The author 
thoroughly understands his fish and shows how 
they will respond to considerate treatment Those 
who read these pages will never wish to keep a 
gold-fish in a bowl again, but they certainly will 
wish to keep a real aquarium and cam for the 
fish in it, moreover, directions are given for 
making the aquanum or pond at home, which 
must appeal to many craftsmen 
The varieties of gold-fish are numerous and 
new kinds ate constantly appearing Breeding 
gold-fish is an exciting occupation and apparently 
not so very difficult if care be given to essentials 
The aquanum made, one is taught how to supply 
it with suitable plants The varieties of gold-fish 
are discussed and their food, also which animals 
may be put in with them to advantage and which 
should be avoided There are chapters on spawning 
and development, the garden pool, animal pests m 
[Kinds and diseases of gold-fish. 

Not only are the life-histones of the food animals 
discussed, but also those of the diseases to whioh 
the fish are subject and of those animals which 
may be found m the pond Thus the mosquito is 
useful as the larvte are a good food, pond beetles 
and dragonflies are harmful, the larvae eating the 
\oung fishes The information given on the 
diseases which so often affect gold-fish is extremely 
interesting and full remedies are discussed 

1'irus Diseases of Plants By Dr John Grainger 
Pp viu 1104 +6 plates (London Oxford 
University Press, 1934 ) 6 s net 
Ouk knowledge of the plant viruses has increased 
enormously in the last decade Wo have not yet, 
however, arrived at any definite conclusion as to 
the nature of this interesting group of pathogens 
In this book, the whole problem of virus diseases 
and their etiology ib compressed into seventy-five 
pages, with, in addition, twenty-five pages of 
bibliography The first chapter is devoted to a 
very short account of the general Bubject. The 
second deals with the relation of the virus to its 
host plant—with special reference to some of the 
better known viruses It ib not quite certain that 
the suggestions in the section on cytology, that a 
1/12 m oil immersion lens is necessary for the 
examination of the X-bodiee and that these bodies 
frequently disappear by the erosion of the proto¬ 
plasmic stream, would meet with general accept¬ 
ance among cytologists Chap, ib is devoted to 
the physical and ohemical properties of the virus 
so far as these are known. The fourth chapter 
deals with the important problem of the insect 
transmission of the disease and gives some meagre 
notes on the treatment of insects under experi¬ 


mentation The chapter on the economic effects 
and the control of the disease is probably the most 
useful in the book It deals with methods for 
preventing the spread of the disease The classi¬ 
fication and description of virus diseases is dealt 
with m chap vi 

This book will bo of UBe mainly as a general 
account of the plant virus problem 

Celtic Ornament in the British Isles down to 
AD 700 By E T Leeds Pp xix + 170 + 22 
plates (Oxford Clarendon Press, London 
Oxford University Press, 1933) 12s fid net 
In this study of Celtic ornament, Mr E T Leeds 
has elaborated a communication presented to the 
first International Congress of Pre- and Proto- 
histonc Scionees in 1932 It is a Burvey of the 
subject as a whole from the earliest appearance of 
distinctively Celtic art after the coming of the 
early Iron Age peoples to Britain down to the 
beginning of Anglo-Saxon times Tho various 
types of characteristic motifs arc traced in the 
finds from initiation to decay and their relations 
and distributions analysed Such detailed dis¬ 
cussion was eminently desirable, as nothing of a 
similarly comprehensive nature had been attempted 
since Romilly Allen’s work on Oeltio art in pagan 
and Christian tunes of more than thirty years ago 
In tho meantime, not only has the material whioh 
Allen had before him come to be more clearly 
understood, but also much new material has 
accrued, bringing with it a clearer appreciation of 
the problems which call for solution Mr Leeds’s 
views on the renaissance of Coltio art after the 
Romano-Bntish eclipse, especially when they 
differ from those of Mr T D Kendrick, will repay 
careful consideration 

Neurological Effects of Syphilis Diagnosis and 
Treatment By Dr B Buckley Sharp (Oxford 
Medical Publications) Pp v+92 (London 
Oxford University Press, 1933 ) 7 s fid net 
Dr B Buckley Sharp has provided us with a 
very interesting book on neurosyphilis, but it 
might very well have been larger There are 
several statements with which we are inclined to 
find fault To state categorically that “there are 
no clinical entities exclusively syphihtio” is a mis¬ 
statement There is no better-defined clinical 
entity than general paralysis, which is m 100 per 
cent cases exclusively syphihtio Again, vascular 
lesions are present m certainly 80 per cent of 
nourosyphihtics 

The author appears to bo prejudiced in favour 
of including mtracuternal salvarsanred serum in 
treatment, for he says he and Purves Stewart 
have never soen a return to a normal fluid without 
using this treatment This is not the experience 
of the majority. The eeotion dealing with dia¬ 
thermy might well have been expanded, a large 
amount of work has been done on this form of 
treatment. A 2 gm doee of tryparsamide is just 
as satisfactory as 3 gm and much safer. 
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The Drinking Habits of Birds 

By Sbton Gordon 


T HE lover of birds who places a shallow dish 
of fresh water each morning beside the bird 
table and has the pleasure of seeing chaffinches, 
robins and other of his bird friends drink eagerly 
from it, may perhaps havo wondered how young 
birds in the nest receive the moisture which is 
necessary to them, or how sea-birds drink 

I do not think that the young of any British 
birds actually drink in the nest, they receive 
their moisture m the food which is brought them, 
and it is partly no doubt because they cannot 
drink that the parents are so careful to shield 
them from the direct rays of the sun before they 
are feathered It is not perhaps generhlly known 
that direct sunlight is fatal to young birds Tho 
gannet is one of the hardiest birds, yet I have 
known a young gannet succumb after being left 
unattended m the nest for the space of rather 
more than an hour whde the strong August sun 
beat down upon its small, black, naked body 
Even tho golden eagle, which leaves its eaglets 
unprotected to the snow-laden wind, builds its 
eyne almost always where tho nest faces north 
and thus is sheltered from the sun During a 
recent early summer, my wifo and I watched 
almost daily for the space of a fortnight at an 
eagle’s eyrie from a heather hide Tho oyno was 
facing north-east, and the sun did not shine on 
it after eleven o’clock in the morning One morn¬ 
ing after a very cold spoil the sun shone strongly 
on the eyne Tho morning had been dull and 
close, and when the sun, shortly after half past 
ten, suddenly emerged from one of the heavy 
clouds, its rays were brilliant and for once I felt 
comfortably warm m my hiding-place The 
mother eagle was standing at the edge of the 
eyne, and when the Bun appeared walked over to 
the eaglet (which was three weeks’ old and covered 
with thick white down) and, standing between it 
and tho sun, slightly opened her great wings to 
shelter it The sun increased in power, and 
gradually, in three distinct movements, she 
spread her wings to their fullest extent and stood 
quite motionless Tho beauty of that picture I 
shall long remember My peep-hole was not more 
than twelve feet from the nest, and every feather 
of tho eagle was distinct, the great wing primaries 
drooping to tho sides of the eyne The sun gradu¬ 
ally loft the eyne and when the nest was in shade 
the eagle folded her wings, walked to the edge 
of the eyrie and launched herself on the air 
with a sudden splendid gesture. 

The young golden eagle is hatched early in 
May and does not take its first flight until mid- 
July. During all that tuno it never dnnks, but 
depends for its moisturo on the food brought to 
it—hares and grouse, rabbits, even stoats and 
squirrels But does the adult eagle drink ? Some 
observers believe that it never does so, but a 


stalker told me that he once came suddenly on 
a golden eagle bathing, if not actually drinking, 
in a clean pool of a bill bum, and in his words 
“when she had finished bathing herself she walked 
to the edge of the pool and Bhook out her feathers 
just like an old hen” 

There may be quite a number of our land birds 
which do not habitually dnnk, and what of the 
great army of sea-birds that live their whole 
livos on the salt water ? Do they drink sea-water * 
Or do they never dnnk ? I do not refer to the sea¬ 
gulls, which spend a part of their time on land, 
but to tho vast armies of gudlemots which crowd 
the rock stacks m summer as they incubate their 
eggs on and sunbaked ledges, to the colonies of 
razorbills, cormorants and shags, to tho storm- 
loving petrels and the gannots which fly tirelessly 
a hundred miles and more to catch a fish for the 
hungry family Tho only water which all these 
birds know is tho salt water of the ocean Do 
they dnnk it or does their fishy food, saturated 
with moisture, supply them with liquid onough ' 
Even if they do not dnnk salt-water, they must 
have some means of dealing with thoir food, which 
is salt-impregnated, and would probably bo fatal 
to a land bird All who know the groat northern 
diver, the guillemot, the black guillemot and other 
divers of the sea must be familiar with tho habit 
of all these birds of dipping the bill constantly 
into tho water after a dive and also when swimming 
This is dono whether the bird has caught a fish 
and swallowed it, or whether the dive has been 
unsuccessful, so that it cannot be to clean the 
bill Tho impression given superficially is that the 
bird is drinking, but I am rather inclined to 
behove that it is a habit, perhaps originally 
adopted when cleaning the bill It is interesting 
to note that when human inquirers approach a 
nesting place of a pair of black gudlemots the 
birds swim rapidly backwards and forwards, 
calling shrilly and repeatedly dipping their bills 
in the water 

There is one exception to this habit of bill- 
dipping among the divers of the sea The puffin 
does not dip the bill, although it is as assiduous 
a fisher as any. Perhaps it is because its bill, 
being large and clumsy, would offer too great a 
resistance to tho water through which the bird 
is swimming It can, I think, be safely concluded 
that this curious habit of holding tho bill just 
beneath the surface of the sea whdo swimming 
has nothing to do with drinking 

Sea-gulls, although they pass muoh of their 
time on the sea, leave it when they wish to bathe 
and dnnk There is one small loch beside the 
Atlantic where gulls axe almost always to be 
Been bathing with relish, and they fly backwards 
and forwards between this looh and the sea, 
perhaps several times a day. 
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The wild whooper swan which arrives in Britain 
in autumn from Ioetend settles at times on the 
sea, but is never happy on the salt water, although 
its relative, the smaller Bewick’s swan, passes 
most of the winter season on the brackish lochs 
and estuaries of the Hebrides Ducks appear 
to drink frequently, but wild geese at their 
winter haunts must be able to go some tune 
without water, for some of the sea-girt isles 
where they live have no fresh water upon 
them 

The grey or hoodod crow is detested by game 
preservers because of its habit of stealing eggs 
Especially when the grey crows have young in 
the nest they hunt far and wide for the eggs, not 
only of grouse but also of much larger birds, and 
I have known them suck a nost of a grey lag 
goose’s eggs in a single day. It is possible that 
this egg stealing is partly to provide the young 
birds m the nest with as much bquid food as 
possible, and one can understand why young 
hooded crows should be able to exist without 
water But the twite, which feeds its young on 
soeds, the siskin, the linnet and other passerine 
birds—how is it possible that the broods of these 
birds should live without water during then- 
time m the nest ? The passerine birds which feed 
their young on hard and dry seeds do so by 
regurgitation They swallow the seeds, and later 
present them to their young moistened, and 
impregnated with their digestive saliva Those 
which feed their young on insects and other juicy 
living food feed them directly, without regurgita¬ 
tion 

Dr. Glover Allen, m his book “Birds and their 
Attributes” referring to the drinking habits of 
North American birds, writes . 

"In the far north water may be unobtainable through¬ 
out winter, but it may be possible for northern bmla 
to subsist on snow I have known pine siskins 
to eat snow and onoe watched a flock of Cedar 
Wnxwings engaged in catching snowflakes during a 


storm, fly mg up and snapping at them as if they 
were insects Here is a subject on which more 
information might easily be secured ” 

Elsewhere Dr Allen remarks • 

"A final word as to the drinking habits of birds, 
which have not perhaps been sufficiently studied. 
We havo all noticed that hens and sparrows sip from 
a pan, raising thoir head betwoen each sip as if to let 
tho drop trickle down tlioir throats The quite 
different manner in which pigeons thrust m their 
bills and pump m the water liko a horse cannot 
have escaped tho attention of moat We do not 
know much as to the amount of water birds need 
and how often they drink It is said that pros¬ 
pectors m desert country are often able to locate 
aprmgs by watching the flights of doves or pi goons 
winch must drink daily and fly in from tho surround¬ 
ing country regularly for the purpose 

“Most soa birds ure known to dnnk salt water 
m preference to fresh , indeed captivo gulls may 
die without it Land birds, however, need fresh 
water No doubt Home species must go long periods 
without drinking, as in case of certain birds that 
incubate continuously, for oxample, the female 
Horabill that is walled up in hor nest cavity and 
fed by her mate ” 

In “Jungle Side”, a natural history acoount of 
Ceylon, by John Still, are some interesting 
remarks on the drinking habits of birds. The 
author writes . 

“ the lovely jianuhso fly-oatchor who nests in 
some garden in the nor’-oast monsoon can bo found 
passing tho sou’-west an a visitor to a wator-hole. 
Others aro permanent forest dwellers, like the 
wonderful long-tailod robin whoso song is the swoctoRt 
in all Ceylon, and another rather rare little bird who 
often owns a water-hole to himsolf, the throe-toed 
kingfisher, whoso gay habit it is to have rosy plumage 
whore most of his tribe have blue ” 

Observations by trained watchers on the 
drinking habits of birds are, however, very 
meagre, and the whole fascinating subjeot would 
certainly repay more close observations 


Joachim Barrande and his Palaeontological Work 
By Jan Koxjha, Curator of the Barrandeum, National Museum, Prague 


A LITTLE more than fifty yean ago, on 
October 6, 1883, the death occurred of 
Joachim Barrande, who was one of the greatest 
palaeontologists of the second half of the nineteenth 
oentury. Barrande was bom on August 10, 1799, 
on the estate of his family at Sangues (Dept. 
Haute Loire). He studied at the Pans Poly- 
technic School Besides lectures of a purely 
technical nature on bridge- and road-construction, 
he attended those on geology, zoology and botany. 
His teachers were G. Cuvier, A. Brongmart, de 
Jussieu, G. Prfvost, de Blaumlle, G. St. Hilaire, 
Serree, Audouin and others. 

Soon after Barrande left the Polyteohmo, he 
was oalled to the Frenoh Court, to act as tutor 
in natural soienoe and mathematics to the heredi¬ 


tary Prince Henn, Count Chambord, grandson of 
Charles X When the Bourbon family was ex¬ 
pelled from France, after the revolution of July 
1830, Barrande also went into exile with them. 
After a short stay in Edinburgh, the royal family 
came to Bohemia, first of all living at BuSt£hrad 
Castle (west of Prague) and then at the Castle, 
Prague (that is, Hradteny, the old royal castle 
of the Czech kings) From this time onwards, 
Barrande remained permanently in Prague. 

In 1833 Barrande gave up his position as a 
tutor, and devoted himself to engineering. He 
waa entrusted with the surveying of s projected 
line, which was a continuation of the horse route, 
from KhvoklAt, along the River Berounka, to 
the coal basin of Radnioe and then on to Plzefi, 
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During this work, Barrande found a number of 
boautifillly preserved fossils, in Middle Cambrian 
shales, m the neighbourhood of Skryj and of 
Tejfovice By these discoveries he confirmed his 
view, that strata exist in Bohemia similar to those 
which Murchison had studied in Wales and Scot¬ 
land When the first part of the latter’s “Silurian 
System’’ appeared in 1839, Barrande decided to 
investigate systematically all the so-called Transi¬ 
tion Strata and their fauna in Bohemia, being 
certain that the Silurian formation of Bohemia 
was the same as that in Britain 

Finally, alter many yearn of investigation and 
collection, Barrande began the publication of his 
"Syst^me silunen de la Bohlune” (1852), a work 
which even to-day is the only one of its kind m 
palaeontological bibliography The author pub¬ 
lished between 1862 and 1881 twenty-two big 
quarto volumes, partly containing text, partly 
plates The treatise contains more than 0,000 
pages oi descriptions and 1,100 plates of fossils 
The first volume, in which he deals with tnlobites, 
forms, together with the supplementary parts, the 
most important and best account of these extinct 
crustaceans in general Barrande also gives a 
careful description and illustration of the geo¬ 
logical conditions in the older Palaeozoic rocks of 
Bohemia He divides tho “Silurian” into eight 
senes, indicated by the letters A to H He deter¬ 
mines the order of succession, the relations of 
deposit, and the fossiliforous contents of all his 
stages, based on them palaeontological connexion 
with the Bntish Silurian In this and in 
the following volumes of his work, the author 
describes in turn the other crustaceans besides 
tnlobites, and tho fishes, oephalopods, braehiopods 
and lamclhbranchs known up to that time in 
Bohemia 

It is clear from his palaeontological work that 
Barrande was a convinced believer in the constancy 
of spociea (being a pupil of Baron Cuvier), and 
therefore an opponent of tho theory of evolution 
It is well known that his objections were among 
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the most weighty of those which were ever ex¬ 
pressed against that theory 
While issuing his chief work and several lesser 
publications, Barrande spent much time in defend¬ 
ing his theory of so-called ‘colonies’, which were 
supposed to be intercalations of parts of a later 
geological fauna m strata containing an older 
geological fauna, the result of migrations Bar¬ 
rande, from 1861 until 1881, was at war with 
many well-known geologists, and to the day of 
his death was never shaken in his opinion of 
such migrations of faunas Ho defended his view 
by the publication of polemical articles, letters 
and longer works, which were gathered into five 
parts and entitled “Defense des Colonies” The 
chief opponents of Barrande’s views were Prof J 
Krejfii, the father of Bohemian geology, V M 
Lipoid, the Viennese geologist, and J E Marr, 
the English geologist, who explained those pheno¬ 
mena as due to faulting of the strata 

Barrande also took part \ictonously m the 
dispute concerning tho independence of the so- 
called Tacome System in North America, ending 
a discussion of many years by proving that the 
fauna which was discovered by Emmons and 
Marcou represented his primordial Cambnan fauna 
Meanwhile, great uncertainty prevailed both in 
the Bohemian National Museum and m the Czech 
University as to what would be tho fate of the 
huge collections of fossils made by Barrande 
Various negotiations took place, letters were 
written to Barrande, and a promise was obtained 
that his collections would bo installed m the new 
building of the National Museum When 
Barrande’s will was opened, it was discovered that 
tho National Museum had become the heir of all 
his collections, of all his manuscripts, and of his 
scientific library By this splendid bequest, the 
National Museum of Prague has become the owner 
of one of the greatest collections of older Palaeozoic 
fossils, and as such is tho most important goal of 
all geologists and palaeontologists who Btudv the 
oldest fossiliferous rocks 


Obituary 


Prof Svrn ODfar 

I T was with the deepest regret that we hoard 
of the death of Sven Od6n He had for some 
time boon in fading health, but his friends still 
clung to tho hope that his vigorous vitality might 
win Unfortunately this was not to be, and he 
died on January 16 in his forty-seventh year 
Od6n was trained under Svedberg and was soon 
reoognimd as an exceptionally able colloid chemist 
His first investigation, published in 1910, was on 
the ooagulation of oolloidal sulphur, and it brought 
out the important fact that small variations m the 
hydrogen ion concentration of the solution greatly 
influenced the critical concentrations of electro¬ 
lytes that just brought about coagulation This 

S of problems interested him throughout the 
of his life and he constantly reverted to it 


In 1911 he began an important senes of investiga¬ 
tions on the size of tho particles in tho suspension, 
determining the mass of the particles lying be¬ 
tween successive size limits This led him to a 
study of fractional coagulation All this work ho 
pursued with great ingenuity, using as his matenals 
such vaned substances as clays, deep sea deposits, 
cements and vanous precipitated substances 
Having an unusually wide outlook, he was able to 
apply his results not only to problems in the pure 
science of colloids, but also to problems of apphed 
science. 

Nothing better illustrates the genius of Od6n 
for attacking a difficult problem than the auto¬ 
matic balance he made for use in sedimentation 
investigations By its means he was able for the 
first tune to construct curves showing the mass 
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distribution of particles between any desired limits 
of size in a mixture of various sizes Headers in 
Great Britain are familiar with some of these 
ourves, especially those m his paper in the Pro¬ 
ceedings of the Royal Society of Edinburgh m 1911 
on the size of the particles in deep sea deposits, 
and in the Proceedings of the Royal Society of 1924 
when, along with a group of Hotliamsted workers, 
his colleagues during a period of extended leave 
spent at Rothamsted m 1923, he developed more 
hilly this automatic balance and worked out 
typical distribution curves for clay particles of 
different sizes The subject is discussed fully in 
Dr B A Keen’s monograph, “Physical Properties 
of the Soil” Later work at RothamBted showed 
certain unforeseen sources of error nut yet over¬ 
come which detract from the strict quantitative 
interpretation of the results Whether they can 
be avoided or not, the work stands out as the first 
and best study of distribution of clay particles 
according to size 

A second group of investigations m which Od£n 
achieved marked success dealt with peat He liegan 
about 1910, and by 1919 was able to publish his 
monograph “Die Huminsauren”, one of the best 
that has ever appeared on that particularly difficult 
and elusive group of mixtures Applying for the 
first time the methods of modem physical 
chemistry to the black sticky mixture of humus 
substances soluble in alkalis and rcprecipitatcd by 
acids, he gave for the first time definite proof that 
the so-called humic acid really is an acid and 
he was able to assign to it fairly definite properties 
mcluding tentative molecular and equivalent 
weights Considerable discussion has followed, 
and there has been in consequence of his work 
much clearing up of a very involved subjeot In 
addition to these physico-chemical investigations 
he also studied tho possibilities of obtaining 
fertilisers by the ubo of peat its use as a source 
of ammonium chloride and for rendering mineral 
phosphates soluble 

Another investigation in organic chemistry 
made by Od£n, in conjunction with E Fischer, 
was the synthesis and Htudy of sugar derivatives 
having molecular weights ranging up to 8,000 

Up to this time Od6n had been working at 
Uppsala, first (from 1913) as lecturer in chemistry , 
and later, in 1920, as professor of inorganic 
chemistry at the Technical Institute of Engineer¬ 
ing In 1925 he became head of the Chemical 
Department of the Central Experimental Agri¬ 
cultural Station, Experimentalfkltet, which post 
he held until his death Here he turned his 
attention to the exchangeable bases in the soil, 
which ho studied by electrodialysis His last 
papers were on the application of electno light 
to the furtherance of plant growth, and the 
relations of certain organic compounds and the 
growing plant 

0d6n was not only a brilliant investigator but 
also a delightfully human personality, a man orte 
loved to meet and talk to, full of ideas, over¬ 
flowing with energy and vitality Whatever he 


touchod he illuminated, and the more difficult the 
subjeot the more it attracted him and stimulated 
his inventive powers Hweden has lost a dis¬ 
tinguished son and science a brilliant worker. 

E J Russell. 


Dr Lilian Clarke 

The death of Dr Lilian Jane Clarke, at the 
age oi sixty-eight years, marks the passing of 
the pioneer of tho best modem methods of the 
teaching of botany and Nature study in schools 
Tho subject early attracted her and having gained 
tho gold medal of the Apothecaries’ Society for 
botany and entered University College, London, 
m the session 1887-88, she took her B Sc degree 
in 1893-94, after studying botany under Prof 
V W Oliver Sho was appointed seience mistress 
at James Allen’B Girls’ School, Dulwich, in January 
18911, and from that time onwards devoted herself 
whole-heartedly to developing her own ideas of 
botanical teaching 

The ‘laboratory’ Dr Clarke found in 189fi at 
James Allen’s was a tray of apparatus on the hall 
platform , the laboratory sho left was a well- 
equipped building for botany and other scientific 
subjects, with a greenhouse for biological experi¬ 
ments, and a large area of land laid out in the 
Ixitanical gardens lor which the school is justly 
famous, and with which Dr Clarke’s name will 
always la 1 associated These gardens started with a 
few natural order beds, but as her method of 
direct teaching of Nature study was devclojied, 
more land was gradually acquired for tho study 
of plant physiology and ecology At first the 
financial difficulty was groat, but eventually the 
value of thp gardens was recognised by a small 
grant which permitted further extensions. Tho 
work throughout was done almost entirely by the 
voluntary lalsiur of the school pupils in then- 
spare time, and with their aid Dr Clarke built up 
a range of gardens unparalleled elsewhere Order 
bods, plots for genetical and physiological experi¬ 
ments, shingle bank, bog garden, pond, a lane 
with its hedgerows and even an oak wood were 
all finally acquired, and provide a wealth of 
matonal for teaching purposes The value of her 
pioneer work m this direction was reoogmsed in 
1902 by tho award of the degree of D 8c (Lond ), 
and in 1905 sho was one of tho first women 
admitted as a fellow of the Linnean Society 

Somewhat of a martinet in her laboratories, 
Dr Clarke instilled habits of carefulness and 
accurate working into her pupils, which many of 
us have since fully appreciated The secret of 
her success was unbounded enthusiasm and driving 
power, ooupled with the ability of interesting 
individual students in particular details of the 
work, making oven the drudgery appear worth 
while Compulsory retirement under the age limit 
went sorely against the grain, but to the end she 
maintained her interest in tho work of James 
Allen’s School and of many of her old students, 
whose careers she followed closely. 
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As secretary in 1921-26 of the Education 
Section of the British Association Dr. Clarke did 
further work for the improvement of 
methods ; she was also chairman of the oommittee 
on the teaching of general science in schools, with 
special reference to the teaching of biology. 

Apart from her botanioal work, Dr. Clarke had 
a wide knowledge, and love for, Old London, and 
only two years ago she founded the London 
Wanderers Club among old J.A.G.8. girls, herself 
acting as leader on periodical rambles, sparing no 
time and trouble m their successful organisation. 
The esteem in which she was held by her old 
students was marked last year by the foundation 
of a “Lilian Clarke” botany prae fund at James 
Allen's School, and no more fitting tribute to her 
memory oould be raised than an extension of this 
fund for the further encouragement of the subject 
for whioh her life was spent Her affection was 
fixed on Dulwich, and by her special request the 
first part of the funeral service was held m the 
old College Chapel, in the presence of the upper 
school and her friends and colleagues. 

WlNIKKXD E BKKXCHI.XT. 


Mb R. J. Moss 

Through the death on January 27 of Mr. 
R J Moss at the age of eighty-seven years, the 
Irish scientific world has lost one of its last links 
with the brilliant period of which FitzGerald was 
the leading Bpint Moss was appointed keeper of 
the minerals and analyst to the Royal Dublin 
Society in 1876, and registrar m 1878, a position 
which he held until his retirement in 1921 He 
was the oldest member of the Royal Irish Academy, 
having been elected m 1874 

Despite his onerous routine duties, Moss pub¬ 
lished many original papers, chiefly on chemical 
subjects Among those may be mentioned those 
on cobalt chloride as a moisture tost, on an im¬ 
proved method of determining the gases dissolved 
m water, and. on the state in which helium exists 
in pitchblende In the last he employed an in¬ 
genious method of extracting the helium by 
grinding the mineral »n vacuo He also investigated 
some archjeologioal problems His last paper, read 
before the Royal Irish Academy in 1926, deals 
with a chemical examination of some ancient 
metallurgical crucibles. From his analyses he 
arrived at important conclusions as to the metal¬ 
lurgical knowledge of the ancient Irish 

Mow, however, like so many scientific men of 
his period, did not restrict hu work entirely to 
one branch of scienoo. His earliest work, earned 
out in collaboration with H. N Draper, dealt with 
the photoconductivity of the allotropio forms of 
selenium. He published papers on the spheroidal 
state and in 1896 investigated the effect of X-rays 
on the combination of hydrogen and chlorine and 
on the fluorescence of various salts 

It is perhaps for his work in the foundation of 
the Irish Radium Institute that he will be longest 


remembered. When Joly first proposed his method 
of using radon in fine glass capillaries for thera¬ 
peutic purposes, Moss designed and constructed 
the requisite apparatus. In this his skill as a glass- 
blower and his knowledge of handling small 
quantities of the rare gases wore a great asset. 
The original apparatus was used for many years 
at the Institute. During the War he, and his two 
assistants Messrs. Stone and Deane, carried out 
all the work of the Institute, and largo quantities 
of radon were supplied to various military hospitals, 
mainly for the treatment of wound scars. 

To those who knew Moss only in his later yean, 
one of his most striking characteristics was the 
extreme ease with which he oamed their burden. 
To the last he was a valued member of the Irish 
Radium Institute Committee and a regular 
attendant at scientific meetings Of him, I think, 
wo can use, in its best sense, the saying He, 
whom the gods love, dies young 

J H J Pool* 

Prof. T. Ewo Pert 

W* regret to record the death on February 22 
at the age of fifty-two years of Thomas Enc Peet, 
reader in Egyptology in the University of Oxford. 

Enc Peet was educated at Merchant Taylors’ 
School, of which in later life he became a governor, 
and at Queen’s College, Oxford, where he was 
Jodrell scholar and graduated with seoond class 
honours in Classical Moderations and Liter cb 
Humamorta In 1906 he was awarded a Craven 
fellowship and entered the Bntish School of 
Archaeology in Romo, later holding the Pelham 
studentship Tho reeults of his researches were 
published m 1909 in “The Stone and Bronze Ages 
in Italy and Sicily”, a book which is still recognised 
as a standard authonty 

Peet then turned his attention to Egyptology , 
and this remainod his principal occupation for the 
rest of his life He excavated in Egypt at Abydoe, 
at first under Prof Gars tang and then as assistant 
to Prof Naville, on behalf of the Egypt Exploration 
Fund, collaborating in vols 1-2 of the valuable 
memoirs on the cemeteries of that site He also 
collaborated in a publication on the inscriptions 
of Sinai A work entitled “Rough Stone Monu¬ 
ments and their Builders” appeared in 1912 In 
the following year Peet was appointed lecturer m 
Egyptology m the University of Manchester 

After the War, m which Peet served with the 
King’s (Liverpool) Regiment in Salonika and 
Franoe, he resumed excavation in Egypt on behalf 
of the Fund at El-Amama, publishing “The City 
of Akhenaton”, vol 1 m 1923. His “Egypt and 
the Old Testament”, a book of more general appeal 
than his other works, had appeared m 1922, and in 
the meantime he had also devoted attention to the 
study of papyn, more particularly those of a 
mathematical character, the result appearing in 
publications issued from 1920 onwards, deeding 
with the Rhind, Mayer and other papyn On 
Prof. P. E Newberry’s retirement from the 
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B run ton professorship in the University of Liver¬ 
pool m 1923, Poet was appointed to suooeod him, 
and in the some year was elected Layoock student 
of Egyptology of Worcester College, Oxford. 
From that time onward Peet oeased to take an 
active part m field work, but devoted himself to 
teaching and research, also editing the Annals of 
ArcKaology and Anthropology (Liverpool) and the 
Journal of the Egypt Exploration Society His 
"The Egyptian Dynasty” appeared in 1930 and 
his Sohweioh Lectures, on “Comparative Study of 
the Literatures of Egypt, Palestine and Meso¬ 
potamia”, in 1931. On the retirement of Prof 
F LI Griffith from the ohair of Egyptology at Ox¬ 
ford last year, Peet was appointed as reader, being 
also elected to a fellowship by his own college 
At the very outset of lus oareer, Peet was 
recognised as a brilliant archaeologist, and at no 
time did his performance fall below expectation 


Wx regret to announoe the following deaths. 

Dr F A Bather, PR8, formerly keeper of 
the Department of Geology, British Museum 
(Natural History), on March 20, aged seventy-one 
years 

Prof Davidson Black, F R S, professor of 
anatomy in Peiping Union Medical College and 
honorary director of the Oenozoio Research 
Laboratory, National Geological Survey of China, 
on March 15, aged forty-nine years. 

Prof F LI Griffith, emeritus professor of 
Egyptology in the University of Oxford, on Mareh 
14, aged seventy-one years 

Dr Walter Roeenham, F R S , formerly super¬ 
intendent of the Department of Metallurgy and 
Metallurgical Chemistry in the National Phy¬ 
sical Laboratory, on Maroh 17, aged fifty-eight 
years 


News and Views 


Liquid Crystals 

Wx are publishing as a special supplement this week 
an account by Sir William Bragg, director of tho labora¬ 
tories of the Royal Institution, of those substanoes 
which in Great Britain are usually called ‘liquid 
orystals’ Thou- very striking appoaranoee on the 
mioroeoope Btage are fairly well known , but this is 
the first time that a coherent story has been made of 
the optical principle*! by which their characteristic 
behaviour is exhibited The authors of even the 
most modem books on optics have not given this 
matter their attention, and until recently only 
superficial notice had been taken in Great Britain 
of this class of substance. The examination and 
explanation of their behaviour links them on one 
hand to tho large class of oriented liquid films, and 
suggests on the other hand that more regular structure 
which X-ray analysis is daily revealing to us in so 
many directions By means of new photographs, dia¬ 
grams and drawings of models. Sir William Bragg 
has with appealing directness given us a statement 
of the problems wbioh these bodies have yielded 
The optical behaviour of the main groups is thus 
seen to be related to a varying degree of regularity 
of arrangement while in the mobile phase. Sir 
William’s article, which gives a clear picture of the 
subject without going greatly into detail, will provide 
a stimulus to the growing interest which Fnedel's 
‘mesomorphs’ are attracting among physicists and 
others in Great Britain 

Sir Robert Grog 

Sin Robxst Ghsig, Secretary of the Department 
of Agriculture for Scotland, is about to retire from 
that position, as he attains his sixtieth year on 
Maroh 23. He has only held the post for about five 
yean, but that has been long enough for him to prove 
himself an excellent chief who has backed all soiea- 
tiflo development in his Department. After leaving 
the University of Edinburgh, Sir Robert was for a 


time a ranch manager in north-west Canada Alter 
returning to England he was for two years lecturer 
at tho Cheshire Agricultural College, passing on for 
four years to the Durham College of Science. In 
1903-10 he was the Fordyoe torturer m agriculture at 
the University of Aberdeen In 1911 he returned 
south to become staff inspector in agriculture at the 
Board of Education, but not for long, for m the same 
year he became a commissioner at the Board of Agri¬ 
culture, Sootbind, of which body he was chairman in 
1021-28. The combination of technical knowledge 
and administrative ability exemplified by Sir Robert 
goes far to explain his suooecs , and general regret 
is expressed at his impending retirement. 

Technical Officers and Administrative Posts 

On or about tho same date that Sir Robert Greig 
retires, ono of tho four assistant score tones of the 
Scottish Agriculture Department is also duo to 
retire, in the person of Mr. H. M Conaoher. It may 
almost be assumed that their successors will be 
Scotsmen, or there would be ‘wigs on the green’ at 
Westminster It is to be hoped also that on this 
oooasion full consideration will be given to the claims 
of technical offloers m Government departments to be 
sc looted for these posts, instead of assuming, as m 
usually done, that they cannot be oapablo administra¬ 
tors The functions of the Scottish Department of 
Agriculture are of a character which render toohnioal 
knowledge and expenenoe, in addition to administra¬ 
tive ability, highly desirable qualifications for the 
controlling poets. The Department’s work is largely 
concerned with the soientifio development of agricul¬ 
ture, the organisation of agricultural education, and 
the carrying out of schemes of land settlement. For 
these purposes it employs a variety of technical 
experts, and it is not too much to ask that senior 
members of these technical staffs should definitely 
be brought under review in the filling of the impending 
vaoaacies m the Controlling poets. 
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Rothamsted Experimental Station 

Rothamsted must surrly have appeared to moat 
of ita scientific visitors an the embodiment of stability, 
and it has come as a groat shock to learn that its 
histone holds are tlireatonod by the builder When 
Lawes in 1889 sot up the trust that governs the 
Station, he did not give the classical exjwnmental 
fields or the land on which the laboratories stand, 
but only the use of them for a period of years After 
his death it was found impossible to work the expert 
ments without taking on the Homo Farm from the 
family trustees, and this was done m 1911 , but some 
of the highly important Holds were let to Rothamsted 
on a six monthly airangement only Even so, the 
farm remained awkward and difficult to work, being 
split into three separate pieces, easy tuness to which 
was possible only by courtesy of the estate and the 
tenant With the encroachment of the builder a new 
situation has arisen The family is proposing to give 
up poHHeruuon and to put the whole estate into the 
market The situation has been closely examined 
by the Lawes Agricultural Trust Committee in con¬ 
sultation with thn staff of the Ministry of Agmultuio, 
and the conclusion has been reached that Rothamsted 
must own tho land on which it is working An appeal 
for £30,000 has therefore boon issued o\er the sig 
natures of an influential group including the Duke of 
Devonshire, the presidents of tho Royal Society, tho 
Royal Agricultural Society, and the National Fanners 
Uiuon , Lord Clinton, the chairman of tho Rothamsted 
Committee, Sir Daniel Hall, the lute director and 
Sir John Russell, the present director of Rothamsted 
It is greatly to be hojied that the appeal muv 
succeed The sum required ih not largo having regard 
to the area of land involved (515 acres) and to the 
fact that the purchase includes also Rothamsted 
Manor House, a Jacobean mansion, without which, 
it is understood, the land could not be acquired 
Rothamsted lias a record of more than ninety years 
to its orodit; its first triumph was the discovery of 
the value to agnoulturo of artificial fertilisers, and 
of the way to moke them on tho large scale , it was 
on the Rothamsted fields that they were first tried 
on the large soale, with the result tliat the fertiliser 
manufacturing industry in various countries now 
has an annual output of some 35-40 million tons 
It m not, however, because of past triumphs that 
Rothamsted deserves to survive With a staff of Home 
sixty scientific workers, it is an active oontro of 
research on agriculture, hoiIh, fertilisers, plant nutri¬ 
tion, statistical methods in biological science, plant 
pathology. entomology, and bees, while from its 
laboratories there has gone forth a steady stream of 
young men and women to take up high posts in 
praotioally all the more important agricultural 
resoaroh institutions m the Empire Further, 
agricultural experts from all parts of the world go 
to work in its laboratories, to study its methods and 
its results Its essential characteristics are the spirit 
of co-operation between the various departments 
which greatly facilitates border-land work, and the 
close connexion between field and laboratory, which it 
is now hoped to put on to a permanently secure basis 


Mr H. Dennis Taylor 

The council of the Physical Society has awarded 
the eleventh Duddcll Medal to Mr Harold Dennis 
Taylor. This modal is given “to persons who have 
contributed to the advancement of knowledge by 
the invention or design of Hoiontific instruments, or 
by tho discovery of materials used in their con¬ 
struction" Mr Taylor has lived and worked in a 
period which must always be regarded as of the first 
importance m the development of optical instru¬ 
ments The work of Abbe and Schott may be Baid 
to mark the beginning of tho modem period in lens 
construction At this time, Dennis Taylor was tho 
optical manager of Thomas Cooke and Sons, of York, 
a firm celebrated for its astronomical and surveying 
instruments Large astronomical refractors of that 
period suffensl from a serious defect, the so-called 
secondary spectrum, a residual defect remaining 
when the normal conditions for the removal of 
chromatic aberrations have been satisfied Taylor 
removed this defect by employing three glasses, and 
with rare skill and nought devised an objective in 
whn h not only the purely optical problem was 
solved, but also the important practical problems of 
giving accuracy of form to large lenses of different 
shajies, and allowing for their deformation in use 
In these first triple apochromats, tho colour correction 
is ho good, and is so successfully combined with the 
other fane corrections needed, that the Marne instru¬ 
ments may be used both for visual and for photo 
graphic work A number of largo telescopes of this 
typo uni in regular use, among them two, of apertures 
I2J in and 12 in , at Cambridge , other 12 in. instru¬ 
ments of this design are in use at Rio do Janeiro and 
at Kodaikanal m India 

In 1893 Mr Taylor took out two patents for 
photographic lenses, which wore later put on the 
markot as the well-known Cisike lenses In the 
specifications of these lenses, nothing is more 
striking than tho treatment of the theory which 
leads to the method of eliminating coma simul¬ 
taneously with curvature and astigmatism In 
later years Mr Taylor has not lost the skill and 
originality he displayed in his earlier inventions 
Many of theno fall outside the held m which physioiats 
are specially interested. Mention should, however, be 
made of the telescope ui which he showed that it is 
possible to combine a large aperture and a large field 
of view with freedom from aberrations comparable 
with tliat at tamed in the Cooko lenses This is 
undoubtedly an achievement of the first order, and 
may prove of great value in soientjflo work Mr 
Taylor has not only made outstanding advanoea m 
the construction of lenses, but he has also written a 
systematic treatise, “A System of Applied Optics", 
whioh will enable the physicist of the future to 
understand the scientific basis on which the art of 
lenH designing rests. 

Major John Wealey Powell, 1834-1903 

The centenary occurs on March 24 of the birth 
. of Major John Wesley Powell, the distinguished 
' American explorer, geologist and ethnologist. Bom 
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at Mount Morns, Now York, of English parents who 
had emigrated to the United States in 1830, Powell 
was educated at Illinois and Oberlin College He 
served in the armv during the Civil War, losing an 
arm at the battle of Shiloh, and m 1865 became 
professor of geology in the Ilhnow Wesleyan Uni 
vorrnty at Bloomington Two years later he began 
a senes of hazardous and important expeditions to 
the Rooky Mountains and tho Green and Colorado 
Ki\ ere, which loti to a Government geographical and 
geological survey of tho Rockies Powell served on 
this for se\eral years and Ins reports, together with 
those of K V Haydon and G M Wlieeloi, were 
embodied by Clarence King in the United States 
ecological Survey bulletins In 1879 Powell was 
made director of the United States Bureau of 
Ethnology, and in 1881, on the resignation of King, 
he became also ilnoctor of the Geological Survey 
He hold the latter post for thirteen yoars, but retained 
the former until Ins deatli at Ilavnn, Maine, on 
September 23, 1902 Powell was one of thoso pioneer 
geologists of the Far West, who as von Zittel said, 
“b\ their vivid jwrtrayal of the work of subaorial 
denudation roused the intellectual life of the 

middle of the oentury to new conceptions on a grand 
scale 1 

The Electron in Electrical Engineering 

Me C C Patkrson gave oil March 10 thH Faraday 
lecture to tho Institution of Electrical Engmisirs, 
choosing as his subject '‘Tho Electrical Engineer and 
tho Free Electron" It was tho kind of lecture that 
one could have imagined Fanulay himself to have 
given, consisting of lucid explanations anil practical 
demonstrations of fundamental principles Mr 
Paterson stated that the science of electrical engineer¬ 
ing was bom agam when tho physicist showed how 
electricity could be liberated from metal In the free 
state it has potentialities of which no one dreamed 
before its discovery by Sir J J Thomson Just as 
physiologists learned that disease can I>e envisaged 
in terms of isolated germs and their life-history, so 
the physicist found that electricity cun bo thought 
of in terms of the individual cleotron, its habits and 
affinities Two of tho mam reasons for the practical 
usefulness of electricity are the ease with which it 
can bo transported and the oase with which it can bo 
controlled In the latter respect the free electron 
has now given the engineer new and extraordinary 
power Many applications have been already revo¬ 
lutionised and there are doubtless many more sur¬ 
prises in the ftiture Tho secret is that a stream of 
free electrons, whether in a vacuum or a gas, can be 
manipulated with such facility that the electrical 
energy output can bo reversed ot the rate of millions 
of times a socond Alternatively, it can bo made to 
fluctuate at any given slow speed. While the agency 
which imposes this control on the electron stream u 
usually itself electrical, it is possible to control it by 
light, magnetism or heat 

Normally the electrons ore confined within me til 
conductors When a portion of a circuit (a therm¬ 
ionic valve cathode or filament) is heated, electrons 


emerge frooly, like water pouring through a porous 
section of hose pipe Hoat is tho agent which 
liberates the electrons from the interior of the wire. 
They swarm in a thin layer round tho outsido surface, 
ready to be attracted away by externally applied 
electrical forces exerted by another metal electrode 
As the electrons travel between tho eleotrodes, the 
control causes them to flow or ebb, reverse or oscillate. 
Frequencies up to 3,000 million per second are 
attainable The photoelectric cell is another liberator 
of electrons In this case they emerge from a sen¬ 
sitised oold surface (cathode) where light falls on it, 
and are collected on tho anode These colls arc 
capable of receiving inure than 300,000 impulses per 
sei ond Mr Paterson explained and demonstrated 
the way m which sound and speech are roproduood 
in various devices He said that the electron often 
behaves as if it were a solid particle, hut under othor 
conditions it appears to be a group of waves It 
acts the same whether it has tho particle or the wave 
characteristics In free space it acts like waves, but 
when it collides with something it lias particle 
charactei istius Tho filament of tho uicandescent 
lamp causes the electrons to crowd together and this 
heats it so much that it gives out light If the elec¬ 
trons escape from tho filament its light-giving 
properties detenorato, but if the gas envelope is fillod 
with suitable gas mixtures, the escaping electrons 
collide with the gas atoms and produce a brilliant 
and highly officient light source This is the principle 
utilised in luminous gas discharge tubes ('old 
cathode tubes need a high voltage to induce the 
electron stream, but a hot cathodo produces a much 
more copious stream and enhances the brightness of 
the light Some of thoso luminous tubes produoo 
twice as much bght as an ordinary filament lamp 
taking tho same power 

Excavations at Ur 

Owing to the late date at which excavations wore 
resumed at Ur this year. Dr C L Woolley’s first 
report on the season'll work has only just boon reoeived 
and is published m the Times of March 10 The 
operations of the joint expedition this year are to 
be directed to the exploration of a oomotery of the 
Jemdet Naur period of about 4,000 b u , which lies 
at a depth of 54 ft below the surface and involves 
tho removal of about 5,000 tons of accumulated 
rubbish The three weeks’ work which had been 
completed at the tune Dr Woolley wrote has pro¬ 
duced a remarkable example of sculpture in the 
round in the form of a woman’s figure in alabaster 
with lapis lazuli inlay forming a fillet outlining the 
face, lapis lazuli and shell eyes, bituminous inlay for 
the eyebrows, which meet above the noso, and hair 
in dark paint Tho statue is ten inches high. It is 
not only the earliest known example of sculpture in 
the round at Ur, dating from about the last quarter 
of the fourth mdlenmiun, but it is also remarkable 
as being tho first statue to be found in a grave It 
lay m a soldier’s grave, oloeo to his head and touching 
the blade of a bronso axe which he carried over his 
shoulder This grave is situated in what would appear 
to have been a military oemetery in the latter 
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half of the Royal Cemetery ponod. Thu at loast u 
the inforonoe which Dr. Woolley draws from the 
number of battle axes, adze-(shaped axee and daggers 
which have been found in thu area. An interesting 
feature in the eoonomy of the city u oonjootured to 
interpret the existence m the very heart of the town 
of an area which throughout the history of Ur waa 
a mere rubbish heap A section shows that while 
thu rubbish heap was continually reoeivxng additions, 
it waa at the same time constantly being removed 
to provide material for the terraces on which new 
buildings wore orectcd 

Early Art at Giza 

Am interesting account of the excavations of the 
Egyptian University at Oiea during the present 
season u given by the Cairo correspondent of the 
Observer in the issue of March 18 The expodition, 
of which Prof Solim Hannan is m charge, is engaged 
in investigating the Fourth Pyramid, with its sur¬ 
roundings, which has been identified as that of Khunt 
Kawas, daughter of Monkaura of the Fourth Dynasty. 
The oxploration of the city attached to the pyramid, 
the only ono of its kind yot discovered, has boon 
earned further and has resulted m bringing to light, 
among other disoovones, the source of the water 
supply of the libation chamber and above the libation 
tank the tomb of an official described as “the purifier 
and prophot of the king’s daughter" The templo of 
Khunt Kawas has been located adjoining the temple 
of Meokaura and has boon cleared The most 
notable of the finds boro are tho base of a dionto 
statue of the king Chephren, grandfathor of the 
pnnoess, and the torso of a sphinx and tho body of 
a statuette of the king which lay in tho entrnnoe to 
the temple of the king In a temple of Ankhtef, the 
priest of the king’s Ka, were found two small white 
limestone statues whioh are said to be the most 
perfect examples of the statuesque art of the early 
period They represent Ankhtef himself seated and 
a woman knoolmg and kneading bread, which, it u 
thought, may possibly represent his wife An almost 
equally notable specimen of this early art is the 
statue of a judge of the period, which shows remark¬ 
able power in the modelling of the muscles and limbs 

Empire Marketing Board Research Commitments 
With the abolition last year of the Empire Market¬ 
ing Board, considerable anxiety was felt as to the 
provision for numerous investigations, m progress and 
projected, hitherto finanoed by the Board. Some 
wooka ago, Mr. J H. Thomas stated in a written reply 
to a question in the House of Commons that provision 
was being made for such investigations (Natuhb, 
Feb. 17, p. 264). In reply to a question by Sir Arnold 
Wilson asking for more specific information, Mr. 
Malcolm MacDonald has given the following written 
answer: “The research schemes finanoed from the 
Empire Marketing Fund oompnse agricultural and 
scientific research m the Umtod Kingdom and also 
u the Dominions, India and the Colonies It has 
been arranged for S9 of these scheme®, representing 
an annual cost of approximately £200,000 m all, to 


be continued, m each case at the same research 
institution and with the existing personnel Of these 
schemes 23 are in the United Kingdom, eight m the 
Dominions and India and eight m the Colonies. The 
sum of approximately £116,000 whioh is required m 
the next financial year from United Kingdom funds 
m respect of these scheme* will be oharged against 
Votes administered by various Government Depart¬ 
ments m this oountry The remaining £85,000 is 
being met by the Governments of tho Empire or by 
the institutions or industries conoemod ’’ 

Research Under the Agricultural Marketing Boards 
1 m a written reply to a question by Sir Arnold 
Wilson in the House of Commons as to what extent 
the powers conferred by both Agricultural Marketing 
Aots to adopt schemes for research m the production 
and marketing of agricultural products have been 
exercised by the Potato, Bacon, Milk, Pigs, and Hops 
Marketing Boards, Mr Walter Elliot, Minister of 
Agriculture, stated “Tho Hope Marketing Board 
does not possess any powers of the kind referred to 
The other Agricultural Marketing Boards mentioned 
have certain powers which they may exercise in con¬ 
nection with research services, but I understand they 
have not yet exeroised them ’’ Mr Elliot said ho had 
no doubt that the Boards in question will give atten¬ 
tion to the question of research at the earliest possible 
opportunity, and that they will approach the Ministry 
of Agriculture should they think the Ministry able to 
assist them 

Wool Industries Research Association 

The report of the Council of the Wool Industries 
Research Association for 1933-34 refers to a 40 per 
oent increase in fees for private investigations as 
indication of the growing use which is made of the 
services of the Association by its members Inoome 
from trade subscriptions has slightly increased, but 
an inoome of about £2,000 a year from tho Empire 
Marketing Board has oeaaed The activities previously 
financed by the Board are being oontinued and efforts 
are being made to obtain assistance from the Imperial 
Agricultural Bureaux. At a meeting of the Exooutive 
Council of the latter, it was emphasised that the 
work of the Association at Tomdon should be oon- 
oentrated on investigations of practical value to 
the grower and to the industrialist, and that Tomdon 
should beoomo a centre from whioh work on wool 
utilisation—both as regards research and educational 
publicity for the Empire as a whole—should emanate. 
Experiments on the nutritional influences on wool 
growth have oontinued in oo -operation with the 
Rowett Research Institute, Aberdeen, and have 
revealed aooentuated differences between a group of 
sheep fed on a maintenance ration and one rooeivmg 
a simple supplement of high energy value Arrange¬ 
ments have been made for further trials of experi¬ 
mental wool packs, including the impregnation of 
jute packs with rubber latex to anohor the jute 
fibres so that they do not stray into the wool during 
transit. 

(Oentmmd on p. 467.) 
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Liquid Crystals* 

By Sir William Bragg, om, kbb, frs 

T HEBE aro substances which are liquid in attacked the general problem from vanous sides, 

their mobility and crystalline in their optical Vorlander, Sehenek, Fnedel, Grandjean, Mauguin, 

behaviour The latter property suggests that there Osoen and others Quite a largo literature has 

must be some degree of arrangement of the com- grown up round the subject Fnedol has given a 

ponent molecules, and tho former that this ar- full account of his experiments in the Annales de 

rangement is readily disturbed though it may be Phytuque* The present state of knowledge may 

as readily renewed Such substances are generally be inferred from tho account of tho general dis- 



desenbed as 'liquid crystals’ It is argued, cussion on liquid crystals and anisotropic melts 

especially by Fnedol, to whom we owe so much held by tho Faraday Society m April, 1933* 

of our knowledge of their properties, that the The characteristic properties of liquid crystals 
title is bad, because tho substances arc neither are connected with tho peculiar form of their mole- 

perfect crystals nor perfect liquids Fnedel would cules These are relatively complicated structures 

call them mesomorphs, which ib much more logical, possessing a common feature m then lengthy, 

since tho conditions to be desenbed are inter- cham-hke form It is not surprising that such 

mediate between other conditions that are well molecules should sometimes exist in a state inter- 

known. Tho term ‘liquid crystals’ is, however, mediate between solid and fluid If the form and 

simple and suggestive, and thoee who use it are influences of a molecule can be represented 

not likely to be misled approximately by a sphere, an assemblage of 

The first to give any full and clear account of such molecules will resolve itself into individuals 

the properties of liquid crystals was 0 Lehmann 1 at some definite temperature. That is because all 

Following him, a number of investigators have the links with neighbouring molecules are similar 
. and break down together But when the molecule 
^Xo^L, B 5 “m 3 d ' ,OOUI,e d ' Uvered u Bw * 1 is relatively long and narrow, the linkages m 
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different parts of it may be of different strengths 
Some may be broken at a lower temperature than 
others There must then be one or more inter¬ 
mediate states of greater but not complete mobility 
A sufficiently high temperature will bring about 
the dissolution of the remaining molecular associ¬ 
ations, and then a truly liquid state is reached 
Though the intermediate phases lack the complete 
ordering of the crystal, that which remains has 
necessarily its optical effects 

Tt is an important fact that the changes from 
solid to liquid crystal, and from liquid crystal to 
liquid, are as sharp and definite as the change 
from solid to liquid in the more general case 

These optical effects possess in many cases a 
smgular beauty, in respect l>oth to colour and to 
form (see Figs 1, 12 and 13*) Most of them, but 
not all, can be explained m comparatively simple 
terms which, however, are rarely described in 
treatises on optics Writers have confined them¬ 
selves to true crystals and true hqtuds, and the 
more complicated problem is discussed only in 
isolated {Wipers. In what follows a bnef account is 
given of this peculiar optics and of the consequent 
inferences as to the liquid crystal structure 

Smkotic Cbystals 

Fnedel divide* liquid crystals into three classes 
m bm own words, there am three mesomorphous 
phases The first of these he calls ‘smectic’, 
thereby implying a parallelism with the soaps 
Their special feature is their stratification In 
each layer the molecules an- arranged Hide by 
side, like com in a field, the thickness of the layer 
being the length of the molecules In the case 
of the soap bubble or film, we have such layers 
forming the surface inside and out The side to 
side attractions of the molecules bmd them 
together, so that the film has a certain surface 
energy of tension If the film is made to grow 
larger in extent, other molecules of the sodium 
oleate slip into their places and increase tho area 
If tho film contracts, molecules drop out and go 
back into the liquid 

Let us suppose now that such layers arc formed 
in the substance othyl azoxy benzoate, which shows 
the smectic phenomena very well Each Bheet is 
very flexible If such a sheet could be suspended 
in space, free from gravity, it would take the form 
of a perfectly flat surface because the molecules 
would tend to lie parallel to one another Their 
aide to side attractions are relatively strong If 

• The ptxrtngnphi are duo to Mr W J Green 


bent, it would straighten itself out again If a 
number of such sheets were put together like the 
leaves of a book, they would tend to adjust them¬ 
selves further, an that the ends of the molecules on 
the face of one sheet fitted exactly m some charac¬ 
teristic way on to the ends of the molecules on the 
next Hheet In this way the Rolid crystal would 
be formed, ui which there is arrangement and 
regular repetition in every direction ill apace 
But in the smectic state the temperature is high 
enough to ease the bonds between Bheet and sheet, 
and vet not high enough to break up the sheets 
themselves A single sheet does not necessarily 
behave like a separate crystal it is rather to be 
considered as a two-dimensional fluid 

r,Il t -O-(’0-C t H 4 N -N-C.H 1 -CO O-C.H, 


Ethyl puru-azoxybenzoate 
Solid-114"-smectic -120° -liquid 

A sheet of this nature can slide without hind¬ 
rance on its neighbours When a film of the 
almve-montioned substance is stretched over a 
small hole in a plate, the condition of parallel 
layers is in fact arrived at It can also be reached 
when the substance rests on a plate, but unless 
tho plate is carefully prepared it is apt to bo 
interfered with by local attachments, as will be 
seen presently In tho ample form the substance 
may be examined in polarised convergent light, 
and will show the usual rings With tho aid of a 
quarter-wave plate it can be shown by well-known 
methods that the arrangement simulates a positive 
crystal The full structure of the crystal is not 
realised because the separate sheets are not 
properly adjusted to each other That, however, 
does not affect the examination m convergent 
light, which requires only that the axis of tho 
beam shall be perpendicular to the layers The 
experiment shows that the substance behaves like 
a positive crystal, such as quartz In other words, 
the frequency of tho light vibrations perpendicular 
to the layers (and parallel to the molecules) is lees 
than the frequency when tho vibrations are not 
perpendicular thereto This is to bo expected, 
because it is always found that vibrations along an 
extended molecule are slower than those across it 

The simple stratification lends itself also to study 
by X-rays, when it appears that the thickness of 
the layer agrees closely with what we know of the 
length of such molecules, baaod on exact X-ray 
measurements of other orgamo molecules Fnedel 4 
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gives the value 19 9 A In the solid crystal the 
thickness of the layer is found to be 16 2 A The 
difference is due to the fact that in the layers 
of the solid the molecules are inclined and not 
upright as m the liquid crystal 
In general, however, the substance, when placed 
between glasses, as is usual when examination is 
to be made under the microscope, and when 
raised to the proper range of temperature, or 
cooled from the melt, does not assume the simple 
form The strata are crumpled Attachments 
between substance and glass are strong, and at 
various points these attachments compel the 
arrangement of the molecules m different direc¬ 
tions The general arrangement has to accom¬ 
modate itself to enforced conditions in various 
places Moreover, nuclear associations of mole¬ 
cules an* formed at various points in the liquid 
when it is passing into the liquid crystals phase , 
and these must bo fitted to one another as they 
grow and meet together There is something like 
the contortion of strata in a geological formation , 
but the smectic arrangement is simpler, because 
the layers, while preserving their thickness exactly, 
can slide easily over one another and so can adjust 
themselves to surface conditions 

The optical pecuhanties of the smectic state are 
caused by these contortions of the strata We 
have therefore to consider in the first place the 
forms which the strata assume, and in the second 
their effect upon the transmission of light 

Prom direct observation it can bo inferred, as 
will be seen presently, that the surfaces of the 
strata form senes of the ‘cydidcs’ examined long 
ago by Dupin and known by his name Wo must 
therefore consider their chief properties 
The locus of the vertices of the circular cones 
(cones of revolution) passing through a given 
ellipse is a hyperbola which passes through the 
focus of the ellipse and bee in a piano perpen¬ 
dicular to that of the ellipse Conversely, tho 
ellipse is the locus of the vertices of circular cones 
passing through the hyperbola The ellipse and 
the hyperbola are desenbed as 'focal comes’ 
Surfaces can be drawn which are at right angles 
to all the straight lines which pass through both 
conics These are Du pin’s oyohdes They are 
peculiar in that any pair of surfaces is equally 
separated everywhere, the distance of separation 
being measured along tho common normal 
Obviously this makes it possible for the surfaces 
to coincide with the surfaces of sheets of uniform 
thickness. 


It is easy to form an idea of the arrangement 
by considering a simple case The ellipse may 
become a circle, in which case the hyperbola 
becomes the axis of the circle, that is to say, a 
straight line passing through the centre of the 
circle and perpendicular to its plane The cyclides 
become ‘anchor rings’ or ‘tores’, intersected at 
right angles by every straight line that meets 
both circle and axis The construction is shown 
m Figs 2 and 3 

When this Rimple case occurs in the liquid 
crystal, the strata are bounded by a succession 
of anrhor rings equally separated The straight 




lines that meet both circle and axis are perpen¬ 
dicular to the strata and therefore parallel to the 
long dimension of the molecule As has been 
said above, the substance behaves like a uniaxial 
crystal, the axis lying along the molecule The 
straight lines show therefore the direction of the 
optic axis at every point, being parallel to the 
molecules round about the point It most not be 
supposed, however, that each such straight line 
is a chain of molecules , if that were the case 
converging lines of molecules would ‘jam’ into 
one another 

It will be observed that no two of the straight 
lines intersect We may pass from this special 
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case to the general by imagining the circle to 
become an ellipse and the oonee to be pushed 
over to the sido as m Figs 4 and 5 The anchor 
rings become distorted, but the characteristic 
properties of the cyolides are still maintained 
Every straight lino that meets both ellipse and 


hyperbola is normal at all points to a senes of 
surfaces, and still any two of the surfaces are every¬ 
where separated by the same distance, measured 
along the oommon normal 

If now we take any two points on the hyperbola, 
of which one may be the focus of the ellipse, and 
draw from each of them straight lines to every 
point on the ellipse, we include a region bounded 
by two cones, or in the Bpeoial case one oone mid 
its flat base, which can be divided by Du pin 
cyolides into a senes of sheets of uniform thick¬ 
ness , and at all points on the surface of the 
space the sheets are perpendicular to the generators 
of the cones 



Wo are now going to see how, in imagination, 
we can divide a solid mass of material, such as 
that which lies on the microscope slide, into 
separate blocks, in each of whioh the substance 
is arranged on one or more sets of oyclides, while 
all the blocks can be fitted together bo that the 
stratification runs contin¬ 
uously through the whole. 

If two such conical 
regions are made to touch 
along a oommon gener¬ 
ator, the eyclides in one 
region may bo lookod on 
as continuations of the 
cychdes in the other, 
though they come into 
contact only at the 
common generator. Anj 
pyramidal space can be 
divided into cones, largo 
ones in the centre, smaller 
cones partially filling up 
comers that are left, 
and still smaller cones 
filling up comers that are 
still left, and so on The 
pyramidal space can then 
bo further sub-divided into strata of uniform 
thickness by Bets of cyolides, one sot to each 
cone, which all fit on to one another, and 
meet at right angles the straight lines drawn 
from the vortex to all the points on the poly¬ 
gon forming tho base In each of the cones 
the vertex and the focus of the ellipse forming its 
base are the two terminal points on the hyperbola 
belonging to that cone. Since all the hyperbolae 
he on pianos that are perpendicular to the bases 
of the cones, which bases are oo-planar, and all 
pass through tho vertex of the pyramid, the major 
axes of the ellipses all pass through the projection 
of the vertex on the basal plane 
A solid block can be divided into two sets of 
pyramids, half of whioh have thoir bases on each 
one of two opposite faces and vertices on tho 
other, together with certain wedge-like spaces. 
This ib readily seen if we consider such a division 
as is indicated in Fig. 6, where the pyramids 
are, for simplicity, set on square bases; and it 
appears that besides the pyramids there are 
wedges or tetrahedra such as IJPQ. Pyramids 
and wedges account for the whole. Now tho top 
and bottom edges of eaoh wedge can be looked on 
as portions of a pair of focal conics, and the 
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space inside the wedge can be divided by cychdes 
which meet the other four edges at nght angles 
and therefore pass continuously into cychdes in 
the adjoining pyramids The top and bottom 
edges must have at least some small curvature 
If straight lines be drawn from every point on the 
upper edge to every point on the lower, they are 
all normal to the set of cychdes which divide the 
space inside the wedge into layers of uniform 
thickness Thus tho whole of a solid block can 
lie divided into uniformly thick contorted layers 
1>V Dupin cyclides belonging to a number of 
different sets which, howover, fit on to each other 
perfectly 

We have next to show that tho optical effects 
arc consistent with such an arrangement, and in 
fact establish its existence 

In a solid crystal the direction of the axes is 
constant throughout In a liquid crystal this is 
not the case Fortunately for our convenience in 
solving the new problem, there is only one axial 
direction at each point, namely, that which is 
perpendicular to the layer, it coincidos with the 
straight line passing through the point and also 
through the two focal conics We may divide 
into two parts the problem of the path of a ray 
through a liquid crystal Consider first tho case 
when a continuous change in the direction of tho 
crystal axis is taking place in the plane containing 
the path of the ray Let that plane be the plane 
of the paper and let the axes be directed towards 
the point 0 in Fig 7 Clearly a vibration which is 
perjiendioular to the plane is always perpendicular 
to the axis wherever it is, and is never deflected 
But a vibration in the plane of the diagram is 
that of an ‘extraordinary’ ray and suffers con¬ 
tinuous deflection Its path was calculated by 
Grandjoan* who showed that it moves on tho 
curve r cos na=-a, where r and a are polar co¬ 
ordinates, 0 being the pole , n is the ratio of the 
refractive index of the extraordinary to that of 
the ordinary ray, and a ( ~*0A) is a constant If 
m — 1, the curve booomes a straight line, as it 
ought to do, since the substance would then 
behave as if isotropio, and a ray of light would 
go straight through. The curve in the figure has 
the two straight lines OP and OQ as asymptotes, 
and the angle POQ^r/n An extraordinary ray 
approaching along a line originally parallel to 
OP but not directed at 0 is finally deflected along 
OQ At the beginning and the end it is vesy 
nearly an ordinary ray To sum up, ordinary 
rays consisting of vibrations normal to the 
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which la normal to the ray, the direction of the 
axis is the same at every point but the direction 
changes continuously along the ray, as happens 
in a pack of cards to which a twist has been 
applied about an axis perpendicular to the plane 
of the cards 

It is not to be expected that a polarised ray 
would maintain unchanged the rectilinear char¬ 
acter of itB vibration during its passage through 
such a medium , in fact, Maxwell’s equations of 
the electro-magnetic field cannot be satisfied by 
so simple an assumption But if we try an 
elhptieally polarised ray and suppose that the 
axes of the ellipse follow the twist, wo find that 
the equations are satisfied for certain degrees of 
elhpticity and corresponding velocities We have 
therefore found the solution of our problem * 
A particular case is alone of importance to us 
hero In cases with which we are dealing, the 
wave-length X is verv small compared to p, the 
pitch of the screw As Mauguin showed in the 
case of the nematic substances which we shall 
examine later, it is not possible to twiHt the 
medium so much as to make X/p anything but a 
small fraction It appears that the ollipticitios 
are then small, and the result can be expressed 
as follows ■— 



Let K t and K, be the effective specific inductive 
capacities across and along the axis Let e be the 
velocity in apace, and e/y/K the velocity m the 
medium let X, and X be the corresponding wave 
lengths Let a and b be the axes of the elliptical 
vibration Then either — 

K -* K , to the second order of small quantities 
and 6/o=2Xif 1 /p (K, KJ-iX.y/KJp (K, - K t ]I 
or K-K t and a/6 = 2X, y/KJp (K t -K,) 

• A KlKift proof I* ghen In Prur Jbv /tut , M, to , 1931 


It appears therefore that in the twisted medium 
two elliptical vibrations can travel without change 
of form, each with its special velocity When the 
twist is small we may assume that incident light 
is resolved into two linear vibrations, the ollipticity 
being negligible These vibrations, however, follow 
the twist, so that the vibrations at any point are 
always along and perpendicular respectively to 



the crystal axis at that point Tf exactness were 
necessary, wc should have to recognise that 
incident light is always resolved into two elliptic 
vibrations of different elhpticities travelling with 
different speeds For example, a polarised ray, 
in which the vibration is parallel to the crystal 
axis at the surface, is resolved into two elliptic 
vibrations which travel at different rates The 
major axis of the larger lies in the direction of 
the incident vibration, that of tho smaller is 
perpendicular to it and is equal to the minor axis 
of the larger Tho two rotate in opposite 
directions At regularly spaced depths in the 
medium the two again combine into a linear 
vibration 

It is to be observed that this effect is practically 
independent of tho wave-length The rate of 
rotation for all wave-lengths is that of the 
mechanical structure 

Any axial direction can be brought into co¬ 
incidence with any other axial direction by a 
rotation in the plane containing the direction ot 
tho ray combined with a rotation about tho ray 
Thus we are able to say, as the result of the two 
cases considered, that the ordinary ray goes 
through the liquid crystal without any change in 
the direction of its path, no matter how the axis 
of the crystal alters its direction, provided that 
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the latter alteration is continuous The direction 
of the vibration changes in such a way that it 
is always perpendicular to the axis of the crystal 
On the other hand, the extraordinary ray, though 
behaving like the ordinary ray in all other respects, 
continuously changes the direction of its path 
when there is any continuous change in the orien¬ 
tation of the crystal axis, which has a component 
in the plane containing the ray and the axis 
We can now proceed to examine the appearance 
of a smectic substance in the light of what we have 
just proved Let us consider the photographs m 
Fig 1 These are typical of the great variety of 
appearances presented by a thin layer of ethyl 
azoxybenzoate It is in the smectic state, the 
temperature being held between the limits 114‘(* 
and 120°C The microscope is focused on the 
upper surface of the layer and is viewed through 
an analysing Nieol There is no polanscr We 
observe at once the assemblage of polygons each 
vnth its content of ellipses If we suppose that 
the substance is crumpled up into a combination 
of sets of cychdes as explained aliove, and also 
that these are grouped in cones, pyramids and 
wedges (see Figs 4, 5, 0, 8 and 0) then the arrange¬ 
ment of the optic axes m the surface of the layer 
will be as in Fig 9 , with infinite possibility of 
variation in the number and hizch of the ellipses 
The molecules on the surface lie always on straight 
lines, which show the directions of the crystal 
axes at every point, and in each ellipse rad mb' 
from the focus to the circumference 



At every pouit the vibration in the ordinary ray 
as it emerges is perpendicular to the radius vector 
from the focus The original beam divides into 
two on entering the substance, as usual, but the 
extraordinary ray quickly goes astray If it gets 
through, its vibration is inclined to the radius 
vector, but'its appearance u quite irregular On 


the other hand, the ordinary ray appears uniformly 
at all parts of the field and gives the clear picture 
which is seen in the microscope The analyser 
transmits vibrations parallel to its principal plane, 
and consequently each ellipse is crossed by a 
shadow which culminates at the focus The 
central line of the shadow is parallel to the principal 
plane of the Nicol It will be observed that when 
a polygon includes several ellipses, the major axes 
of those ellipses are all directed towards a single 



point, which, as already explained, is the pro- 
| jrction upon the polygon of the vertex of the 
I pyramid standing on the polygon The vertex 
I lies on the opposite face When the microscope 
is adjusted so that the lower face is in foous, it is 
| found that the point on whioh the major axes of 
the ellipses converge melts into a point where 
a number of edges of polygons meet This is 
illustrated m Figs 10 and 12 
The polygon edges of Fig 1 vary in shade, 
some being light and some dark It will be 
observed that the dark edges are more or less 
parallel to the middle line of the shadow in each 
polygon , and therefore also to the crystal axis 
along the edge ThiB is readily understood when 
we remember that the side of the polygon is the 
top edge of a wedge Inside a wedge the axes run 
from every point on the top edge to every point 
on the bottom edge Along the top edge the 
projection of the axes is therefore parallel to the 
edge as shown in Fig II Somewhere m the edge, 
however, there is a point, unless the wedge is 
very skewed, where the axis is perpendicular to 
it, being the shortest distance between the top and 
bottom edges At this point the extraordinary 
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beoomea equivalent to the ordinary ray. There ia various attempts to adopt the cylindrical form 

no separation when the light enters the medium, must in some way be accommodated to each 

and tho analyser does not quench it entirely A other A set of strata of even thickness, bent into 

black edge then shows a white spot m the middlo cylindrical form, is so grouped round the axis of 
From the general and close agreement between the cylinder that the normals to the strata at all 

theory and observation, we may surely conclude points mtcrsoct the axis at right angles It is not 

that the smectio substance is indeed arranged in possible, however, to divide a mass of the smectic 

strata which take the form of Dupin'8 oyekdes substance into cylindrical groupings of this kind, 

There are, however, any number of other geo- tho various groupings cannot be made conformable 

metrical arrangements of sheets of uniform thick- with each other 

ness There must be a reason why the oyclides In tho next order of Bimpkcity the normals to 
are preferred, and it must be based on energy tho strata still meet in a line, but are mckned to 

considerations A soap film stretched on a frame it, forming cones of revolution, the vertices of 

takes a form involving minimum energy , if the which are points on tho line, tho inclination being 



pressure is the same on both sides the total 
curvature is everywhere zero, and the edges 
comply with enforced boundary conditions In 
the same way tho strata in the smectic Btate must 
also, while obeying boundary conditions, arrange 
themselves so that the potential energy is a 
minimum 

Simplicity and symmetry imply less storage of 
energy than unnecessary complication and lack of 
symmetry Let us consider possible methods of 
arrangement in declining order of symmetry 

If strata, originally plane and parallel to each 
other, are forced out of this arrangement, which 
is the simplest of all, they must tend to take the 
cylindrical form which comes next in simplicity. 
If the disturbing influences are complicated, the 


constant m all directions radiating from any point 
on the line This is illustrated m various preceding 
figures, for example Fig 4 Each cone is sym¬ 
metrical about its axis 

It is this arrangement which is adopted. 
Every normal to the strata is anchored on two 
lines which are focal conics Every boundary 
surface of the strata is as symmetrical as possible, 
being at right angles to senes of oones of revolu¬ 
tion , and the various sets of surfaces are conform¬ 
able to each other as we have seen. The oychdea 
are the only surfaces which fulfil these conditions 
The geometry of the cyollde was considered by 
Clerk Maxwell', who pointed out that if the rays 
in a beam of light pass through two focal lines, the 
lines are necessarily parts of focal oonica. The 
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wave surfaces arc equally spaced cyclides to which 
all the rays are normal 

A useful list of substances which may exist in 
the smectic state is given by Fnedel in the paper 
already referred to* The azoxybenzoate is often 
taken as typical, as it is easily made to show all 
the smectic characteristics 

Nematic Crystals 

The second of the three classes of liquid crystals 
outlined by Fnedel, was called by him ‘nematio’, 
from the singular appearance of mobile threads, 
either free m the intenor of the substance or 
attached more or less to the bounding plates 
These have none of the focal conic structures of tho 
smectic substances, having in fact no stratification 
They possess optical properties, however, and 
therefore some degree of molecular arrangement 
What that arrangement is may well be inferred 
from a recent determ mat ion of the solid crystal 
structure by Bernal and Crowfoot 7 Para- 
azoxyamsolc and para-azoxyphenetole are typical 
nematio substances 

CH,-0—C*H 4 —N-N-C,H«- O CH. 

\/ 

O 

Para-azoxyanwolo 

Solid -110° - nematio — 133° — liquid 

C.H, -0 -C.H« -N -N -C«H. -O -C.H. 

\/ 

o 

Pora-axoxyphenetole 
Solid -136°—nematic-106®— liquid 

X*ray analysis shows that the molecules in the 
solid lie parallel to one another, but cannot be 
clearly separated into layers They interleave 
one another, or, to use the description by the 
authors referred to, they are imbrioated. Certain 
indications found on the X-ray photographs show 
also that the degree of interpenetration is not 
sharply defined but is variable about an average 
value. Sinoe the ohange from solid to the ‘liquid 
crystal’ form is so easy, there cannot be muoh 
variation in arrangement or bindings, and the 
natural inference is that, even more in the latter 
than m the former phase, tho interpenetration 
lengthways is variable and easily effected We 
should therefore oonoeive of the substanco as 
owing its mobility to the facility with whioh the 
molecules oan be drawn past each other, while 


re taming a strong tendency to acquire or retain 
a parallelism between tho long dimensions of the 
molecules and the direction of drawing 

Another striking characteristic of the nematic 
state is the tendency for the moleculos to be 
attached sideways to the slide or tho covorshp 
Tf once a solid crystal has formed between tho two 
glass surfaces, it is difficult to remove all traces of 
its having done so Tho RuhBtancc may be 
completely melted and allowed to return to tho 
nematic state, whereupon it will recrystallise more 
or less according to tho same plan as before 
Tho melting docs not removo all the molecules 
adhering sideways to the glass, and enough 
remain to redirect the molecules in their former 
orientation in each separate part of the preparation 
In the microscope, when the Nicola are crossed, 
the appearance is that of a map in which the 
different countries are'differently tinted, because 
the general direction of the molecules in each part 
is pcculiar'to that part Tn each part the direction 
may be the same right through the preparation 
from one glass surface to tho other, especially if 
tho layer is thin. If one or both of the Niools are 
rotated, tho alternations of light and dark are the 
same as if the preparation were a section of a 
uniaxial real crystal Yet the substanoo is liquid 
(Fnedel, loe ext) If particles of dust or other 
intrusions wander through it they move freely, 
while the optical effects are unchanged The 
onentations of the molecules are governed by 
those on the surface, and even if there is a stream 
flowing, they do not diverge from the common 
onentation of the section in which they are But, 
if they move into another soction, they change the 
old onentation for a new one 
Suppose now that the cover slip is moved, either 
by translation or by rotation with respect to tho 
slide In many plaoes it must consequently happen 
that the onentation of the molecules on the top 
face is different from the corresponding orienta¬ 
tion on the face below The angle between them 
is a, let us say It then appears that there is a 
gradual transition from one orientation to the 
other on the way through ; the substanoe assumes 
a hehcoidal or twisted arrangement If a polanaer 
is sot parallel to the molecules on the lower sur¬ 
face, the analyser, m order to obtain extinction, 
must be set, not in the perpendioular direction 
but at an angle « thereto We have a straight¬ 
forward example of the twisted medium which we 
have already considered Both ordinary and extra¬ 
ordinary rays follow the screw-like arrangement of 
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the structure, the vibration in the one remaining 
always normal to the molecule, and therefore to 
the optic axis, while the other vibration is always 
parallel to it In this case there is no deflection 
of the extraordinary ray 

The substance in the nematic Btate does not 
always assume the simple arrangement in plane 
sheets, in which the axes are parallel to the surface 
If it is cooled quickly from the amorphous phase, 
or if less care is taken m the preparation of the 
glass plates, it becomes full of complicated vortices 
and mtertwinings Among these are the fine lines 
or threads from which the phase derives its name , 
they are especially obvious where the preparation 
Is thick The threads are lines of discontinuity 


close to it There must then be a deflection of the 
ordinary ray because the thread is visible It may 
be that there is actually a hollow cylinder— 
perhaps vacuous—providing a reflecting surface , 
or it may be that the excessivo strain of the 
medium close to the thread actually alters the 
refractive index of the ordinary ray 
The latter explanation would involve the intro¬ 
duction of a principle not used hitherto in these 
considerations It has been sufficient, bo far, to 
ascribe the optical effects to geometrical arrange¬ 
ment The extraordinary ray, on the other hand, 
may be deflected, smoe it passes through a region 
m which the crystal axis is continuously changing 
its direction in tho plane containing axiB and ray 



giving rise to optical effects, in accordance with tho 
calculations made above A thread might be a lino 
which is the meeting place of crystal axes at all 
points of its length, as in the smectic case There 
is now no necessity, however, for the Jino to bo 
part of an ellipse or hyperbola, because it has no 
companion with which to form a pair of focal 
conics Or again, it might be a line round which 
the medium is circulating, corresponding to a 
vortex ring, which is either complete or anchored 
at two ends The molecules and the optic axes 
are then tangential to circles having the line as 
axis Sometimes a line marks the boundary 
between two portions in which the axial directions 
are different 

In those oases, the ordmaiy ray is not deflected 
as it passes by the thread, unless it passes very 


From this point of view we see at once the 
explanation of a very remarkable and character¬ 
istic appearance of the nematic substances, which 
is illustrated in the photographs of Fig 13 
These are photographs of the same preparation, 
taken one after the other as quickly as possible so 
as to avoid changes due to the continuous move¬ 
ment of the liquid The light entering from below 
is not polarised but passes through an analyser 
after crossing the preparation The obvious 
difference between the two photographs is due to 
the fact that the analyser was rotated through 
about 90° between the two exposures The 
threads that look narrow and clear in one photo¬ 
graph are distorted In the other, a close com¬ 
parison will show that otherwise the two photo¬ 
graphs are identical 
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The remarkable feature which demands explana- I 
tion is the fact that all the threads in one part of 
the picture should be clear simultaneously, while j 
in another part they are all blurred We 
remember, however, that there can be a skin or 
pellicle, to use Fnedel’s term, in contact with the 
glass surface, m other words, the previous 
existence of a solid crystal there has left molec ules 
on the glass which all point the same way, like a 
flock of birds on the ground which all head up 
into tho wind This sets tho orientation of other 
molecules in the near neighbourhood of the glass, 
and though the molecules may be orientated in all 
kindB of ways between the top and the bottom of 
the preparation, the change is never discontinuous 
except in the t lire ad’ itself, even then the 
continuity passes round the thread, if not through 
it Consequently the ordinary rays emerge with 
their vibrations perpendicular to the axis ot the 
pellicle at the poult of emergence , though when 
the rays passed by the thread, the vibrations wen- 
all parallel or perpendicular to the thread, accord¬ 
ing to tho view which we take of tho nature of 
the thread The vibrations of tho extraordinary 
rays are all perpendicular to those of the ordinary 
The analysing Nicol can therefore be set so as to 
extinguish all the extraordinary rays and transmit 
only tho ordinary, so that the threads are seen 
dearly If tho Nicol is set so that tho view is 
obtained by means of the extraordinary rays, tho 
images are blurred be cause those rays are deflected 
out of their course by going near the threads 
The whole effect depends on the compelling 
power of the pellicle, Hotting an arrangement at 
the surface to which the internal arrangement, 
whatever it may be at a distance from the surface, 
must gradually conform as the distance from the 
surface diminishes Tho vibrations have been 
orientated in a different direction at each point of 
the tortuous thread, but have all been pulled 
into one direction when they emerge In Fig 13 
there are two regions , in one of them the mole¬ 
cular direction m the surface happens to be more 
or less at right angles to the direction in the other 
so that when one part, seen by ordinary rays, is 
clear, the other, seen by extraordinary rays, is 
confused The optical effects of nematic threads 
have been studied by H Zocher and his colleagues' 
When the pora-azoxyamsole is cooling down 
from the liquid, the first appearance of a change 
of phase is the formation of separate groups <5f 
molecules, which between crossed Niools give the 
effect illustrated in Fig 14 Each group shows, 


besides hnor details, a cross, the arms of which 
arc parallel to the principal planes of the Niools 
A similar effect may be observed in certain solids, 
such as strontium carbonate or snlicm, and 
occasionally lavas and glasses, and in organic 
substances such as cholesterjl acetate It is an 
lnduation that in each group there is a nuclear 
point from which the axes of minute crystals 
radiate uniformly in all directions In two of 
those directions, mutually at right angles, the 



axes of the crystals arc parallel respectively to the 
prmcipal planes of the crossed Nicols If tho 
preparation is rotated with respect to the Nicols, 
the cross does not move The group is therefore 
independent of any pellicles , it is floating freely 
m the middle of isotropic liqiud The molecules 
cither radiate from the nucleus in tho centre, or 
are arranged along concentric circles as if thore 
were a vortex Either arrangement gives the 
cross On ono side of Fig 14, the groups are 
coalescing and arc attaching themselves to the 
glass above and below The connexions are 
irregular but there are traoos of the original 
simple arrangements of the groups On the border 
between the liquid crystal phase are larger groups 
formed by the coalescence of smallor groups 

Choucstekic Crystals 
The third class of liquid crystals has been 
termed by Fnedel the cholesteric In some ways 
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its properties resemble those of the smectic and 
nematio classes But we meet here with a new 
effect, a brilliant coloration of which the causes 
and laws have never been fully explained 
Wo may take as an example 

C.H, CH =CH-CO O—Ci.H 4I 
Cholesteryl cinnamate 
Solid -156° - - cholestcnc -197° - liquid 

When this substance is allowed to cool down 
from the hquid phase, it presents at first a con¬ 
fused appearance of a focal conic structure But a 
slight mechanical disturbance causes it to assume 
a form m which it refloats brilliant colours like 
those of a peacock's feather The colour depends 
on the temperature, being vivid green at the 
higher temperatures and golden-bronze at the 
lower But the most remarkable effect is that the 
reflected or, more correctly speaking, scattered 
light, is circularly polarised If the incident light is 
circularly polarised, it is reflected if the circulation 
is represented by a right-handed screw, and 
transmitted it the screw is left-handod In the 
case of some other cholesteric substances this is 
reversed More remarkable still is the fact that 
the scattered light is nght-handed, like the 
absorbed light to which it is due In all other 


known cases of the reflection of circularly polarised 
light the sense of the rotation is reversed. 

These substances, when m their characteristic 
state, are optically active to an extraordinary 
degree, represented sometimes by as much as a 
whole turn m the hundredth of a millimetre. 

This short account of the chief properties of 
‘liquid crystals’ is very far from complete Nothing 
has been said of the influence of electrical and 
magnetic fields on molecular arrangement, which 
is strong in the case of substances in the nematio 
phase but absent in the smectic, except during 
the process of cooling from the liquid Nor has 
reference been made to the peculiar facility with 
which the molecules of hquid crystals dispose 
themselves m particular directions on fresh 
cleavage faces of solid crystals Nor have the 
viscosity effects been described Tn spite of these 
omissions, the account may help as an introduc¬ 
tion to the extensnc literature of the subject, the 
more so because the accumulated observations are 
scattered over many scientific journals, and 
because also the various workers are far from 
agreement as to their interpretations 


Ml Lehmann, Cher filnwnrtr Krl.Ulle' . Z pMy. Ckorn . 4, 1880 
'Ann Pkpt , 9, IS, 271. 1 922 
' Tront randan ,Sor , 90. SHI 10U 

• Com pit* rmdtu, 180, 265 , 1925 

• BhII Soc Min . 40. 42 . 1910 Set alao Pnt Rot hut , 08, 89, 
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ProgrtM in Wool Reeesrcfa 

A pamphlet recently i«niod by the Wool Indus tries 
Research Association summonses, under the title 
“Scientific Research appbed to the Wool Industries", 
a number of the practical results of the work These 
include the invention of durable sheep-marking 
fluids completely removable in subsequent processing 
and leaving no traces m the finished fabric The in¬ 
vestigations on the reoovery of wool grease from 
scouring liquors have contributed largely to the 
development of three processes in use at Bradford 
and elsewhere, while those on wool scouring, for 
example, have made possible the actual detection 
and commercial oontrol of variable alkalinity by 
means of indicator cloth. The discovery of the 
chemical changes responsible for disooloration m 
carbonising have enabled adequate precautions for 
prevention to be taken Improved ‘ionised’ oils 
have been developed for the lubnoation of wool 
Fundamental issues underlying the woollen spinning 
prooess have been elucidated, a new principle in 
roller drafting has been discovered for use in the 
spinning of dry combed rovings and a general relation 
developed between count, twist and strength for 
single worsted yams. Causes of deterioration of 
spinning ability of dyed wool have been ascertained 
and of damage m fabrics through lead staining in 
weaving. Mothproofing and preservation against 
moulds and mildew have been important fields of 
work, and in these and in many other ways the 
application of quantitative measures has assisted m 
the oontrol and efficiency of the numerous prooesses 
with which the wool industry is ooncemed 

Association of Scientific Workers 

The annual report of the Executive Committee 
of the Association of Scientific Workers presented to 
the Council on February 24 refers to the formation 
of a National Parbamentarv Sf'—*- ns 

an outoome of negotiations with the British Science 
Guild as the outstanding special work of the year. 
The support of twelve leading institutions has been 
obtained, and the oommittee includes Sir James 
Henderson, Prof. Miles Walker, Prof Blackman, with 
Commander Bemaochi as chairman, and Mr. A. 
Howard and Mr. H J. W. Stone as joint honorary 
secretaries In oonsequenoe, the Parliamentary 
Committee of the British Scienoe Guild and of the 
Association have been disbanded. The compilation 
of a "Handbook of Extra-University Research m 
Pun and Appbed Science”, giving data oonoenung 
commercial, endowed and private research labora¬ 
tories, has been completed and negotiations for 
publication are m progress. It is believed that the 
handbook will serve as an advertisement of British 
research activities and of the interest taken by British 
industrialists in mam taming the highest efficiency m 
factories. The book may become a standard work of 
reference alongside the “Universities Yearbook" and 
the “Year-Book of 8oientifio and Learned Societies”. 

The Association has been active in oombatmg 
the evil of bogus degree* and has been m negotiation 
with the universities to secure their s up p ort of 


successive Bills introduced m the House of Lords 
by Lord Jessel to deal with this evil. The Association 
collected a considerable amount of information 
regarding the granting of degrees by five different 
British ‘degree-mongers’ but has so far been unable 
to induce the universities to withdraw thoir opposition 
at the third reading of the Bills The finance of the 
research associations has received attention and is 
being considered by a joint Committee of the Associa¬ 
tion and the Bntish Scienoe Guild. The production 
of “Scienoe m Parliament” has oontinued and a 
memorandum has also been prepared on the relation 
of the unification of national transport, the con¬ 
struction of ship-canals across Britain, the recon¬ 
struction of dorolict canals and land-drainage The 
report ooncludcn by directing attention to the 
resolution passed that members should seek to assist 
towards a better adjustment between scientific 
advanoes and social progress 
Absence of Winter Rains in England and Wales 

The Director of the Meteorological Offioe, Air 
Mm is try, states that the rainfall over England and 
Wales has been lees than tho average for nine out of 
the last eleven months. August, November, Deoember 
and February stand out oonspiouously for their dry¬ 
ness In October and January the fall was slightly 
above the average but there is not a single month of 
large excess. Taking the period as a whole, the 
rainfall was everywhere less than the average exoept 
along a strip of the east ooast from Newcastle to 
Hull and again near Yarmouth There were two 
areas in which the deficiency was particularly large, 
the fall amounting only to about two thirds of the 
average Tho first of these is bounded roughly by 
the counties Breoonshire, Bedfordshire, Somerset¬ 
shire and Surrey , the seoond mcludes the Cheshire 
plain and the coastal strip of Lancashire. Tho ohw‘*'' v ' 
of the winter rains on which w *«iy to such a large 
oxtent for keeping ui> ** — water supplies is remark¬ 
able The rainfall for tho four months November- 
Fobruary was leas than half the average over a great 
part of the country south of a lino from Aberystwyth 
to Yarmouth, and there are regions of similar de¬ 
ficiency to the west of the Ponmnes and m south 
Lancashire In January, heavy falls amounting to 
about 20 inches fell in Snowdonia and the English 
Lake Distnot, but less than two inches were measured 
over the eastern half of England, and less than an 
inch m the neighbourhood of Middlesbrough and the 
Wash The deficiency for February was also marked. 
Totals of more than an mch were oonfined to Snow¬ 
donia, the neighbourhood of Borrowdale and parts 
of the north-east ooast Locally, for example at 
Patching Farm near Littlehampton, there was no 
measurable rainfall for the whole of the month, a 
very unusual occurrence The partial failure of the 
winter ram has been the most severe srnoe tho memor¬ 
able winter of 1879-80, which, however, followed a 
wet summer, whereas the summer of 1938 was dry 

Awsrd to Dr. F. W. Pennell 
The flret award of the George W Carpenter bind 
for enoouragement of scientific research was made on 
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February 20 by the Academy of Natural Science* of 
Philadelphia to Dr Francis W. Pennell, curator of 
botany in the Academy, for his work and study on 
the snapdragon family (Sorophulanaoes) of eastern 
North America. In presenting the 250 dollars 
honorarium at the annual meeting, the president 
announced that this fund also will permit publication 
of Dr Pennell’s book on the subject The George W 
Carpenter fund is a bequest from the late Mrs 
Ellon D C Bennett, in memory of her father, one 
of the Academy’s earliest members, who served as 
treasurer from 1826 until his death in 1860 Dr 
Pennell was appointed curator of botany at the 
Academy in 1021, and undor his direction this 
Department has become one of the largest of its 
kind in the United Staten, containing at the present 
time more than 600,000 rfpoennens of plants and 
flowers from all parts of the world Among these 
are some of the oldest and most valuable of American 
collections 

Ray Society 

At the annual general meeting of the Ray Society 
held on March 13, the followuig officers were 
re-elected : President, Sir Sidney Harmer , Treasurer, 
Sir David Pram , Secretary, Dr W T Caiman Mr 
J M OfTord was elected a vice-president in succession 
to the late Canon O R Bullock Webster, and Mr 
R. H W Sears, Mr M A C Hinton and Mr A O 
Lowndes were elected new members of Council The 
Council’s report directed attention to the decline m 
the receipts from all the regular sources of the 
Society’s income, and stated that unless further 
support for the Soeiety is obtained, a regrettable 
curtailment of publications may soon become neces¬ 
sary It was stated that the plates for the second 
volume of Prof T A, Stephenson’s "British Sea 
*"™«nes” ore being engraved, and it is hoped that 
the volume will soo.7 **’ m tho P™* ^ Council 

reported with grat.tudo Ihb iT*™* .°f. a donation r' 
£30 towards the cost of this volume from Miss Teresa 
Goaae, the grand-daughter of Philip Henry Gosse, 
author of the "Artinologia Bntannica” (1860) 

Soviet Stamps in Commemoration of Mendelieff 

Thh Soviet postal authorities have issued a senes 
of new j ajutage stamps to oommemorato the centenary 
this yoar of the birth of Mendelieff The new issues 
are of five, ten, fifteen and twenty kopek denomina¬ 
tions The five and the twenty kopek denominations 
bear a design of the Mendelieff monument against a 
background of his table of the periodic system of 
elements , the ten and fifteen kopek denominations 
bear a portrait of Mendelieff, also against a back¬ 
ground of the table of the periodic system of elements 
All the stamps boar the commemoration date 1834- 
1034 

Vital Statistics for the Year 1933 

Tin Registrar-General has issued a provisional 
statement of the figures for birth-rate, death-rate 
and infant mortality in Great Britain during the year 
1933 For England and Wales, the live births and the 
deaths were respectively 14 4 and 12 3 per 1,000 


resident population, and the deaths of infants less than 
I year old, 64 per 1,000 registered live births For the 
fifth year in succession the birth rate was tho lowest on 
record, being 0 0 per thousand below that of 1932, 
and 1 4 below that of 1931 The death rate was 0 S 
above that for 1032 and is the samo as that for 1991 
The infant mortality rate was 1 per 1,000 below that 
for 1932, and with the exooption of the yoar 1930 
(60) is the lowest on reoord 

Announcements 

At the annual general meeting of the Physical 
Society, held on March 16, the following officers wore 
elected President, The Right Hon Lord Rayleigh ; 
Vice-President, Dr D Owon , Secretaries, Dr Allan 
Ferguson (Papers), Dr Ezor Griffiths (Business); 
Foreign Secretary, Prof O W Richardson , Treat 
urer, Mr R 8 Whipple , Inbranan, Dr J H Brink- 
worth , New Members of Council, Mr H H Emsley , 
Prof H R Robinson 

Tint Institute of Physics ban put forward a scheme 
for the training and certificating of laboratory and 
technical assistants in physics, and proposes in due 
ooursc to set up an appointment* register Candi¬ 
dates for the Institute’s certificates must attend 
ajiprov ed courses of instruction and pass examinations 
ui accordance with tho regulations issued It is 
understood that evening class courses for the Insti¬ 
tute’s certificates will be commenced 111 September 
next in London 

Ari'LiOATiONS are invited for tho following appoint¬ 
ments, on or before tho dates mentioned —Engmoors 
at the Fuel Research Station, East Greenwich— 
Establishment Officer, Department of Scientific and 
Industrial Research, 16 Old Queen (Street, 8 W 1 
(March 26) An assistant in the Admiralty Tochmoal 
Pool for duty at the Admiralty Compass Department 
—Secretary of the Admiralty (O E Branch), London, 
SW.l (March 28). A veterinary, offioer under the 
Devon County Council—County Moau’cal Offioer, 4 
Bamfield Creeoent, Exeter (March 29) Two junior 
assistant engineers on tho Manchester Corporation— 
City Engineer (Maroh 30) Engineer and managor 
of the Weymouth Waterworks Company—Chair¬ 
man (April 3). Water engineer and manager and gas 
examiner to tho County Borough of Swansoa—Town 
Clerk, Guildhall, Swansoa (Apnl 7) Principal of tho 
Ooonty Technical Colloge and School of Art, Newark 
—Clerk to the Governors (Apnl 10) A demonstrator 
in zoology at University College, Nottingham— 
Registrar (Apnl 11). A demonstrator in the Depart¬ 
ment of Inorganic and Physical Chemistry at Bedford 
College for Women, Regent’s Park, N W 1—The 
Secretary (Apnl 21) Two teohmcal assistants 
(A. 087/8) and a draughtsman (A 089) at the Royal 
Aircraft Establishment, Famborough, Hants—Chief 
Superintendent, quoting reference number above. 
Two resident staff tutors for adult education. Uni¬ 
versity of Birmingham—Director of Extra-Murki 
Studios (Apnl 23) University professor of RBak aay 
at St, Thomas’s Hospital Medical School, Lo rgkn— - 
Aoadecmo Registrar, University of London, S.W.7 
(May 18) 
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Letters to the Editor 

[The Editor does not hold httnsety responsible for 
opinions expressed by hxs correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Natuhe No notice is taken 
of anonymous communications ] 

Supraconductivity of Films of Tin 
Kxperimenth on tho relation of high frequency 
currents to tho phenomenon of superconductivity led 
to work at Toronto with films of su|s>m>nducting 
metals The films (of tin) were produced hy ‘tinning* 
tho surface of fine wires which themselves were not 
Hiiperoonducting in the early experiments a coating 
of tin 2 x 10" 4 cm in thickness was ‘wiped’ on 
constantan wile of 0 018 cm diameter In this way 
one obtains tho equivalent ot a thin cylinder of super¬ 
conducting metal, anil the resistance of the whole 
becomes zero below tho tiansition temperature of 
tho superconducting element used 1 

With tho intention of studying further the effect 
of lugh frequency currents, samples of such coated 
wires were plated with other metals---for example, 
copper and nickel—which are not superconductors , 
an example of such a lombmation is constantan 
covered with tin and then plated with copper The 
diameters of tho wires forming the core were as 
follows for constantan 0 068 < m , foi copper 
0 040 cm and for nickel 0 045 cm 

Preliminary experiments wen' earned out on these 
samples to confirm their reaction with respect to 
direct currents the ordinary superconductivity teat 
and it was found that tlnn films of tin cease to 
show superconductivity when these films are them¬ 
selves plated over with a film of a non -siqierconducting 
metal, for axamplo, copper or nickel This surprising 
result shows itself only with thin films, hut a number 
of repetitions of tho experiments renders the results 
unmistakable The accompanying table shows the 
nature of the phenomenon . so far, only tho super¬ 
conductor tin has been tested in this way 



It is seen that as the film of tin increases m thick- 
ness, a point is reached at whioh the superconducting 
property of the tin film is not lost by surface plating 


This phenomenon will undoubtedly be of impoitanoo 
in framing a satisfactory tlieory of superconductivity 
—a consideration of utmost importance in dealing 
with metallic conduction This work is being earned 
on by J O Wilholm and A 1) Misener 

K F Bitkton 

McLennan Laboratory, 

University of Toronto 
Fob 17 


1 K r Barton, "BuprrcondarUvIty 1 ( 
and Oxford Unlvenlty Prew), p 70 J 
an, Dee 10, 1032 


Persistent Currents in Supraconducton 

Until recently it was generally assumed tliat it 
was possible to picdict, by tho ordinary electro¬ 
magnetic equations, the persistent current produced 
m a Hupracondiictor cooled below tho transition point 
in a i onstant external magnetic field after the field 
was switched off Thus H A Lorentz 1 calculated the 
ounont induced in a supraconducting sphere, that is, 
the offoctivo magnetic dipolo when an extomai 
magnetic field is established 

According to results reoently published by Meissner 
and Ochseufold*, the matter is nut so simple as might 
at first sight appear Instead of the lines of force 
being 'frozen in’ as had been previously assumed 
would hapjien when a supraconductor was cooled 
below tho transition point in a magnetic held, it 
appeared that the held increased in the neighbour¬ 
hood of tho Hupraconductor, which behaved as a 
body of zero permeability If this were so, the flux 
of induction in tho supraconductor should be zero 
and one might oxpect, in contradistinction to the old 
viow, that no persistent current or effective induced 
di{K>lc would lx- pi-odums! by switching off the 
external field 

The following experiments seem to show that 
although supraeonduotors do not conform to the 
older theory, noithor do they behave as though 
they had zero permeability 

(1) A solid tin sphere of 1 5 cm radius was cooled 
from 4 2°K to 2 5° K (tho liquid helium was pro¬ 
duced in a liquefaction apparatus utilising the 
expansion method of Simon) in a field of 70 gauss 
When the field was switched off, the magnetic moment 
of the sphere was observed with a test coil Its 
magnitude was about one sixth of that calculated 
according to the Lorentz equation 

The magnetic moment remained almost constant 
whilst the temperature of tho sphere rose from 2 5° to 
2 9° , with a further rise m temperature it decreased 
steadily, becoming zero at 3 7°, tho normal transition 
point of tm Plotting the magnetic moment against 
tho temperature, ono obtains a curve of similar shape 
to that found for tho magnetic threshold values 

(2) The same sphere was cooksl to 2 5° without 
any external magnetic field, a field of 230 gaum 
(higher than the threshold value at this temperature) 
was switched on and immediately switched off. The 
magnetic moment thus produced in the sphere at 
2*fi° was 8 per cent greater than that produced m the 
previous experiment using 70 gauss, but as tho 
temperature rose it decreased and at 2 9° it reached 
the same value as the magnetic moment at this 
temperature in the previous experiment From 2 9° 
to 4® the curve coincided with that foimd in experi¬ 
ment (1) 

(3) Similar experiments to those described above 
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were carried out with a hollow tin sphere of the same 
radius, the spherical space in the middle being oqual 
in volume to one half the volume of the sphere. The 
magnetic moments produoed m the hollow sphere 
were two to three times greater than those obtained 
with the solid sphere 

In all these experiments tho magnetio field was 
produoed by a eylindnoal ooil m the middle of whioh 
the sphere was plaoed, all iron being excluded. 
Although tho field near the sphere was thus fairly 
homogeneous, we think it possible that the observed 
phenomena may be influenced by slight mhomo- 
ganeitioe of the external field. In a completely 
homogeneous field it would Beem possible that the 
method of cooling might affect the results. In order 
to test this, we cooled tho spheres from the poles 
and also from the equator This did not seem to 
make any difference, the magnetic moment observed 
being of the same order of magnitude in either case. 

As a result of these experiments, it seems oertain 
that the effective permeability of substances when 
they become supraoondueting decreases, as observed 
by Meissner and Oohsenfeld On the other hand, it 
appears clear that under our experimental conditions 
the permeability does not v anish entirely, as might be 
expected in view of the almost infinite oonduotivity, 
or if it does vanish, it only does so in oertain regions 
and not throughout the whole volume of the supra- 
oonductor. 

In conclusion, wo would like to express our thanks 
to Mr T C. Keeley for his advioe and assistance m 
various phases of the work 

K. Mindiluohx 
J. D. Babbitt 

Clarendon Laboratory, 

Oxford. 

Fob. 17. 


Some Thermal Properties of Condensed Helium 

lx the following communication we give the results 
of some preliminary measurements with oondensed 
helium: 

1. The heat of fusion is 6 75 cal./gm.-atom at 4-0® 
and 51 cal. at 3 4°. 

2. The density of solid hobum in equilibrium with 
the liquid phase is 0 23 at 4 0° and 0 22 at 3-6°. 

3. The density and oompresmbility of liquid helium 
have been measured at 2-4° and 4 5° They are in 
good agreement with the data rooently published by 
Keesom 1 We would add only that the compressi¬ 
bility still falls appreciably with higher pressure 

4. The oompressibihty of solid helium oould be 
measured roughly, the result being about 1 6 x 10-* 
reciprocal atm at 3 7° and US atm. 

5 The speoifle heat of solid helium was determined 
between 2 7° and 3 7° at a density of 0-33. C, agrees 
well m this region with a Debye function for 6 — 32 5°. 
This small value (the smallest hitherto observed), 
which we find in spite of the small atomio weight, is 
another oonaoquenoe of the very weak interatomio 
forces. From 0—32-5° follows a sere point energy of 
78 oal /gra.-atom, oompared with a thermal energy of 
only 1 oal. at 4°. We may mention that this value 
agrees well with the deviation from Trenton’s rule if 
we attribute this to the sero point energy*. 

0. Measurements of adiabi^ie expansion were 


ned out m connexion with a proposed procedure* 
for lowering temperatures by changing the volume of 
oondensed helium. The coefficient f— —(Sin T/Jlnv), 
was measured for the liquid phase as a function of 
temperature and pressure We may mention as an 
example, that starting at 4 6° and 180 atm., 2'4® is 
reaohoi by expanding to the vapour pressure 
Expansion experiments with solid helium have not 
yet been earned out, nor aocurate experiments on 
the more easily made adiabatio expansion starting 
from the solid at equilibrium pressure We have 
done only one preliminary experiment starting from 
partly solidified helium at 4°, and this showed an 
appreciable increase in the ooohng effect as oompared 
with the effect obtained with only liquid present 
(The data given above, however, enable us to calculate 
these cooling effects Starting with solidified helium 
at the equilibrium pressure at 4°, one should reaoh 
a temperature of 1 4° by expanding to the vapour 
pressure As aooordmg to the measurements of 
Koosom* on tho thermal expansion an adiabatic 
expansion of the liquid below the X-point should lead 
to a temperature rise, a lower temperature will be 
obtained by expanding only until the Bubstanoe is 
just melted Keesom’s entropy diagram of tho liquid* 
shows that m this case a temperature 0-16® lower 
should be readied Definite predictions of the ooolrng 
effects when starting at lower temperatures cannot 
be given yet.) 

7 Tho knowledge of the speoiflo heat of the solid 
phase enables us to fix the aero point of entropy 
aooordmg to Nernst’s Theorem. The absolute value 
of the entropy of tho liquid can now be calculated 
using the values of the heat of fiision, the data of 
adiabatic expansion and the specific heats Con¬ 
nexion can be made through the known values of 
vapour pressures and heats of evaporation with the 
theoretical value of tho entropy of the gas, putting 
the statistical weight equal to unity aooordmg to the 
spectroooopio observations We find good agreement, 
the resulting chemical constant being —0-02 com¬ 
pared with the theoretical value -0-08 

The investigations were earned out m 1932 m 
Breslau Their continuation is being undertaken in 
the Clarendon Laboratory 

R Kaisohkw. 


Feb 25 

1 W B. sad A P Keesom, PJkwies,l 1*8, 1»SS 
> K Bmamrlta sod ? Staton. M Pk», U, JOT, IMS 

• r. Staton, M Phm , SI, SSI, 8M, IMS, Me stat W Hetaoer, 

83S, wis, sad W 6 lad A P Keesom, Plgwfes, 1, 

• W H sod A P Keesom, Kon AhU. » WXmeek AmtUrdam, 
St. Hr 5 , IMS 

• W H snd A P Keesom, Pfetfas, 1, 161, 198t 


A Mercury-Sealed Water-Cooled Rotating X-Ray 
Target 

Insperid by the magnificent X-ray tube with 
spinning target designed by Mtiller 1 and now in 
operation at the Davy Faraday Laboratory of the 
Royal Institution, we have considered the feasibility 
of completely soalmg oft the rotating anode by gMans 
of mercury after the manner of the nleseinal TottfMlh 
experiment. 

At first sight such a proposition seems absurd for 
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an X-ray tube containing a glowing filament, but , _ . _ . . _ 

wo have overcome the difficulty very simply by Radio-Geological Survey of Czechoslovakia 


oovenng the inner mercury meniscus with a layer 
of Apioson high-vaouum oil Fig 1, which is self- 
explanatory, wows diagrammatically a tubo which 
we have constructed and proved to work, not as yet, 
owing to lack of resource*, with the large currents 
Muller has used, it is true, but still under sufficiently 
stringent conditions to demonstrate the essential 
soundness of the method Even with ordinary steel 
steam tubes, unpolished on their inner surfaces, the 
vacuum was found to hold exceedingly well. The 
annular space containing the mercury was about 



m» im» 
hut 


| in wide, and the pump used was a two- or three- 
stage oil diffusion pump. Incidentally, those experi¬ 
ments show that mercury gauges can safoly be used 
m combination with such oil diffusion pumps, if the 
precaution is taken of oovering tho mercury menisous 
with a layer of high-vaouum oil 

The expenses of this investigation were met by 
grants from the Government Grant Committee of 
the Royal Society, and the Commissioners of the 1891 
Exhibition. For the mechanical workmanship we are 
indebted to Mr. A. Robinson of this department. 

W. T. Abtbuby. 

R. D. Presto*. 

Textile Physios Laboratory, „ 

University of Leeds. 

Feb. 20. 


Bohemia is an excellent region for radio-geological 
investigation In the first place, we have the ore 
region of J&ohymov (Joaohimsthal), where pitch¬ 
blende is found. However, m the Krkonoio (Kiesen 
Gebirge) and in the Jizera Mta , where there are 
no deposits of pitoh-blende, strong radioactive springs 
(containing up to 200 Mache units) occur very fre¬ 
quently along faults, contacts, eto This district 
lias been investigated by us radio-geologically m 
the same manner os that in which Uonsor investi¬ 
gated tho German portion of tho KruinA Hory 
(Era Gebirge) 1 

During the last throo years, we have gathered 
together much material by various experimental 
methods. Chiefly, so far as was possible, the radio¬ 
activity of springs in tho whole aroa of the 
Krkonoio was measured systematically. The con¬ 
tent of radium emanation was measured at different 
seasons of tho year, tho springs and their radio¬ 
activity were then marked on maps, so that radio¬ 
logical maps of the terrain might be formed, as 
suggested by Vemadskyj Those maps will be made 
still mom comploto by tho investigation of the soil- 
atmosphoro In highly active springs the flow of 
tho water, found to bo mvorscly proportional to its 
radioactivity, was measured and its dependence on 
meteorological factors determined Tho springs are, 
therefore, regarded us aujM'rfieial Further, the 
amount of radium was ascertained in the water of 
the strongest springs (of the order of 10-" gm of 
radium element to 1 litre of water), and its quality 
by Elster Goitol’s mosothonum method Wo have 
made also precise chemical analyses of the strongest 
springs 

At the same tune, analyses of the rocks in the 
neighbourhood of tho springs huvo boon made with 
regard to thoir contents in radium elements A 
simplification of Joly’s method has been used, m 
which tho rook is molted in the oloctnc fumwo, in 
cheap iron pans*. Likewise, lock sections were 
studied from the mineralogical point of view Correia 
twin between geological stiucture and tho analyses 
of waters and rocks ye re studied It was proved, 
for exomplo, that at Zaly (Heidelberg on Bonocko) 
waters became radioactive on contact with phyllite 
(radium content, 8 3 X 10-" per gm ) und ortho¬ 
gneisses (radium content, 4-7 a 10 -11 per gm ) The 
total length of contacts is so great that tho amount 
of emanation in the springs of this district (100 
Mache units) can bo easily explained by the absorp¬ 
tion of emanation by the water along this quite 
superficial oontact 

A report of the first part of theso investigations 
in the area of tho Krkonole will be published soon. 
We have dealt also with a large amount of material, 
especially from radiological investigations of the 
rocks from the ore region of J Achy mo v and of rooks 
of organic origin from Bohemia and from Slovakia. 
This material will be completed and gradua l ly 
published The aim of the work is a radio-geological 
survey of tho whole of Czechoslovakia 

W. Sahthousb. 

Radiological Institute, Prague. 

F Ut.rich. 

Charles University, Prague. 

Feb. 27. 
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Origin of the Angiospernu 

Thjb oyto-genetic work of tho pant decade has built 
up an increasingly impressive body of data demon¬ 
strating tho evolutionary importance of fertile, true- 
brocding hybrids originating through doubling of 
tho chromosome number A considerable number of 
such hybrids (variously termed amphidiploids, sum¬ 
mation hybrids, allopolyploids) have originated under 
obsoivation Particularly interesting from tho 
evolutional y point of viow aro Munteing’s ‘synthetic’ 
Qaleopsi a Telrahit, produced from O. pubescent and 
(1 sprnosa *, and Karpeohenko's Raphano-Braeeiea, 
an intergeneric hybrid which, wore it found in 
Nature, would bo considered a new genus* 

An enormous body of indirect evidence suggests 
that Himilar ‘summation hybrids’ have occurred 
frequently in the dovolnpmont of many of the 
families of the ongiosporms Them is oven some 
evidence for the reticulate origin of groups larger 
than tho genus. For tho sub-family Pumoidosa, the 
gonetical and cytological evidence for the reticulato 
origin of that whole group from a cross or crosses 
between other members of tho Kosaoem is so strong 
that such a thoory was put forward independently 
by Darlington and Moffett* and by 8ax‘. 

The following suggestion for a reticulate origin of 
tho MagnolialoH, though admittedly highly specu¬ 
lative, is therefore not without precedent Whitaker’s 
recent work* lias shown that these peculiar odds 
and ends do indeed foim a natural order, though 
tho affinity of certain of the genera (as, for oxampln, 
CercidiphyUum and Trochalrndron) had previously 
been questioned Ho has suggested that tho genera 
Tetracentron, Drxmys, Vercitiiphyllum, Trochodendron, 
Magnolia and Lvrtodtndron, ugnxung as thoy do in 
nodal anatomy and chromosome number, should bo 
placed together in one group It is noteworthy that 
this group includes several genera which have been 
repeatedly considered as possibly transitional between 
tho gymnosperms and the angiospcrms, some of 
them being so placed by reason of thoir floral anatomy 
and others because of the structure of thoir wood 
Cytologically, the group is unusual by reason of its 
basic chromosome number of 10, which is seldom 
met with among the other families of the flowering 
plants 

May it be i>ossiblo that the Magnolialoa originated 
from wide crosses between different groups of 
gymnosperms T Ho far as chromosome numbers are 
concerned, tho data are certainly suggestive. On 
the basis of chromosome number, the (Jymnospernun 
can be divided into two groups* To the larger 
group belong the Ginkgoalee, C'yoadalos and Coni- 
ferales with base numbers of 12 and 11 To the 
smaller group belong the Onetales, two genera of 
which have been found to possess base numbers of 7 
It will be seen that the ohromosome number for the 
Magnoltales is exactly what would obtain were a 
sterile cross between these two groups to doublo its 
chromosome number. 

An origin for the flowering plants has usually been 
sought either among the Onetales or the Cyoadales, 
The evidence from chromosome numbers would 
suggest, as one possibility, that relative* of each might 
have contributed, rotioulately, to the origin of the 
Magnoliales. For the immediate present, the cyto- 
logist can do no more than raise the question, “May 
the angiosperma have originated, m part at least, 
from crosses between some of the simpler members 
of the seven ohromoaomed and twelve ohromoeomed 


gymnosperms T” The morphologioal evidence has 
not, I believe, been examined from this point of 
view. It would be interesting to know how far it 
supports such a hypothesis 

Edoab Andkbson 

Arnold Arboretum, 

Harvard University, 

Jamaica Plain, 

Massachusetts. 
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Chemotropic Response of a Chironomid Fly 
(Forapomyia sp.) to Petroleum Oils 

Since the disoovory of the attraotion of tho 
Mediterranean fruit fly, CeraMts capUatu, to kerosme 
oil by Devonish 1 in 1907, petroleum oiIr have been 
the object of extensive researches os a control 
measure against this insect (Compere*, Ehrhom* and 
Hcvenn and Hoveriil*) Petroleum oils are known to 
attract insects belonging to very different groups , 
for example, cousinellids, parasitic Hymenoptora, 
ants, winged aphides, gnats and moths (Soverm and 
Sovorin*) I mins and Husain* exposed kerosme oil 
on four occasions and, in one exposure, they recorded 
the attraction of a number of Nematocem Morgan 
and Crumb’ mention tho attraction of a few bees 
and a considerable number of large flies, principally 
Sarcophagidime, to petroleum derivatives including 
crude petroleum, paraflin oil and kerosme. 

During an attempt to study the chemotropic 
responses of insects to various odorous Bubstanoes 
at tho Punjab Agricultural College, Lyallpur, India, 
under tho guidance of Prof M. Afzal Husain, it was 
discovered that h'orctpomyia sp. (Diptera, Chirono 
mid«n) was attiacted to petroleum oils m specially 
large numbers 

In those experiments, the Minnesota fly trap 
(Washburn*) was employed The traps were hung 
up in holds evory afternoon and brought back to 
the laboratory next morning, where they were fumi¬ 
gated with hydrocyanic acid gas and tho entrapped 
flies counted A trap containing crude petroleum 
oil captured a mean weekly total of 402 examples 
ol Forcipomyia from October 24 to December 31, 
1924; the maximum being 1078 flies in one week, 
and 27fl flies m a single night on November 2, 1924 
During winter, the number of flies decreased rapidly 
and from January to March 1925, a mean weekly 
capture of only 9 flies was obtained. The following 
different grades of petroleum oils available in the 
market were also tried petrol; kerosme oil; crude 
oil used for combustion m crude oil engines • residual 
oil left after the preparation of ooel gas. 

It was noticed that petrol which contains hydro¬ 
carbons with low boiling points was the least attrac¬ 
tive With the view of confirming this observation 
a sample of kerosme oil was distilled, and fractions 
distilling below 80° 0 , at 80°-188°, 158°-184°, 184°- 
220°, 220°-250° and above 200” C. were separately 
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collected and exposed as usual It was dis¬ 
covered that fractions distilling between 158° and 
184° C attracted the largest number of flies, whilo 
those distilling below 158 s C, proved to be least 
attractive 

In almost all oases of chemotropic responses of 
insects, males have been attracted in much larger 
numbers than the females, which reduces the value 
of these mothods os a control measure [Compare 
Ikurua zonatua to citronolla oil, 3 females to 1,000 
males (Hewlett*), CenUUxa copUata to korosine oil, 
3 femalos to 1,000 males (Severin and Severin'), 
SwammenlameUa sp to cinnamic alcohol, one female 
to 40 males (Morgan and Crumb*) ] In the case oi 
this chironomid, howevor, it is interesting to note 
that the females were attracted in a vory great 
majority and constituted 91 2 per cent of all tho 
individuals captured 

TASKHm Ahmad 

Zoological Laboratory, 

Cambridge 
Feb. fl 
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Nicotine Spray for the Apple Sawfly 

In some preliminary experiments carried out hen* 
in 1933 by (1 L Hoy and mysolf, it was found that 
tho egg of the apple sawfly, Hoplocampa lejitiultma. 
King , can bo killed by means of a spray containing 
0 05 per cent nicotine and 0 5 [sir cent lomrnercml 
soft soap 

It has for some tuno boon thought that tho egg of 
this insect is susceptible to such a Hproy only shortly 
before eelosion, that is, after tho rupture of the 
chorion Our experiments, however, show that (ho 
egg is vulnerable right from the time it is laid 

The detailed results of these experiments, and a 
discussion of their practical implications, will appear 
in the next issue of this Station's "Annual Report" 
W Stkkr 

Fast Mailing Research Station, 

East Mailing, Kent 
Feb. 23 


Mechanism of Detonation in Lead Azide Crystals 
Garner and Oomin 1 and also Muraour* have 
distinguished between the energies of ^activation 
(critical increments) which characterise (a) tho 
thermal decomposition and ( b) the detonation of an 
explosive In the case of lead aside, the value 1 
for the detonation, 150,000 cal /mol (one extreme 
measurement, 9 7 see , is omitted advisedly and with 
Prof. Gamer’s concurrence), is about three tunes that 
for the thermal decomposition, 47,000 cal /mol 
The crystalline structure has also been examined 
As determined by Miles*, the unit oell contains 
twelve molooulos of PbN. In thin department, 
howevor, the radiological directorate 4 has examined' 
load azide in more detail , the c-axis of Miles is 
doubled, giving the cell twenty-four molecules, and 
the space group is found to be Q It follows 


from tins that these twenty-four molooulos are 
arranged in eight groups each containing three 
molooulos of PbN, 

Tho recurrence of tho value three is evidence that 
the criterion for dotonation is closely related to the 
crystalline stiucture, and would mdioato that tho 
thermal decomposition is causod by tho activation 
of a Mingle molts ule of PbN„ whereas tho dotonation 
requires the simultaneous activation of all three 
constituents of one of the i omplex groupings 
(PbN.), 

T Carlton Sutton, 

Explosives Directorate, 

Kusearch Department, 

Woolwich 


1 Uuotr sod Gomm, J Chain S oc , 2123 , 

• Muraour, Churn it Ini, SO, 30 , 1033 
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Vapour Pressure of Potassium Amalgams 

Tr a solution of a substance has a smaller mirfaco 
tension than the pure solvent, the solute is adsorbed 
01 concontratixl at tho Mirfaco, in accordance with 
Gibbs’s theorem It is therefore to bo expoctod that 
the vapout pressure of tho solvent of such a solution 
will be liighoi, when the concentration of tho solute 
is made tho same m tho surface as in the interior, by 
continually renewing the mirfaco, than when it is not 

The following facts, found by measuring tho vapour 
pressure of mercury over potassium amalgams, by 
determining the absorption of tho resonance line 
2537 A at room temperature socm to conlmn this 
< onchiHion 

Dilute! jKjtassmm amalgams show a much greater 
lowering of the vapotu pressure of the mercury than 
would correspond with Raoult’s taw (an amalgam 
containing 1 5 atom js*r oont of potassium showed 
30 por cent lownring of the vujsiur pressure) If, by 
careful motion, the surface is continually renewed, 
the vapour pressure rises almost to the value pro 
dn tod by Kooult’s law Soon after the motion is 
stopped, the vapour pressure returns to the former 
low value 

The same phenomenon is caused by iinpuriticH in 
men ury which is not osjieciully cleaned 

The abovo results explain Polil and Pringsheim’s 
observations 1 on tho very small dependence of the 
sensibility and threshold of tho photo effect of 
potassium amalgams on tho concentration 

Hans H v H alban, Jb 

Physikalisohos Jnstitut 
der Umvorsitat, 

Zurich 
Fob 8 


1 H Fold and P Fringrtwlm, Vurh DunUeh rhyi Out , U, 431 
1917 

Influence of Pressure on the Spontaneous Inflamma¬ 
tion of Hydrocarbons 

Messrs Neumann and Karoo vich have recorded 1 
some experiments on tlie conditions of spontaneous 
inflammation of the mixture C,H„ + 8 0, when 
heated in an iron bomb and in a bomb tho inner 
surface of which was oovered with gold Tho peculiar 
relation which they find between pressure and 
ignition -temperature also appears m some unpub¬ 
lished work of the late H B. Dixon, 




464 


NATURE 


March 24, 1634 


In hie experiments Dixon determined, at pressure* 
ranging from 10 to 120 cm., the lag on ignition of a 
jet of pentane vapour heated to a predetermined 
temperature and issuing into an atmosphere at the 
same temperature. The shorter the lag, the less is 



the experiment liable to complications from surfaoe 
effects. It is, therefore, significant that Dixon's 
results, as shown by the full-line curves m the 
accompanying illustration (Fig 1), are of the same 
general character as those of Neumann and Estrovioh, 
as shown by the broken curves. 

H F Coward. 

Safety in Mmes Research Board, 

Research Laboratories, 

Portobello Street, 

Sheffield, 1. 

Feb 3 

> 1 M, 106 , lu SO. IBM. 


The Velocity of Light 

In 1927 there was published m these oolumns 1 a 
tablo of all the determinations of the velooity of 
light which I compiled from the original memoirs, 
together with a discussion, and I pointed out that 
exoept a pair of practically simultaneous values 
obtained in 1882 the final values (printed in heavy 
type) indicate a secular decrease of velooity. The 
last (mid lowest) value given is 299,796 ± 4 km /sec. 
for 1926. 

8moo then, two determinations have been made : 
the first by Karolus and Mittelstaedt (1928) using 
a Kerr cell, to the terminals of whioh an alternating 
potential wae applied, for interrupting periodically 
ttt luminous beam, instead of a toothed wheel*. 


A frequency can be obtained in this way, of the order 
of a million per second, which can bis accurately 
calculated, thus permitting a very short base to be 
used (41 386 metre) without any loss of aoouraoy. 
The value found (mean of 766 measurements) was 
299,778 ± 20 km /sec The fteoond recent determina¬ 
tion is mentioned in Nature of February 3, p. 169 i 
it gives for the velocity of light m 1933 the value 
299,774 ± 1 or 2 km /sec 

The determinations of this so-called constant 
made during the last ten years (the most aoeurate 
of the whole senes) are therefore * 

1924 . 299.802 ± 30 km./seo. 

1926 .. 299,796 ± 4 km /sec. 

1928 .. .. 299,778 ± 20 km./seo 

1933 . 299,774 ± 1 or 2 km /sec. 

No physicist, looking at the above table, can but 
admit that the alleged constancy of the velooity of 
light is absolutely unsupported by observations. As 
a matter of fact, the above data, treated by Cauchy's 
method*, give the linear law . 

V knL/ieo “ 299,900 — 4T (looo) jm 

When I first pointed out this fact (in 1924) it was 
objocted that the data available were inconclusive, 
because tho probable errors of the observations were 
greater than tho alleged rate of change Sir Arthur 
Eddington has dealt the death blow to the theory of 
errors* and “this theory is the last surviving strong¬ 
hold of those who would rojoct plain fact and common 
sense in fuvour of remote deductions from unvoriliable 
guesses, having no mont other than mathematical 
tractability”* Even "die-hards”, however, may fruit¬ 
fully mnditato over the 2nd and tho 4th values in 
the above tablo 

M E. J Gheuhy dk Bray. 

40 Wnstmount Road, 

Eltham, 8 E.9. 



Graphical Determination of Contemporaries 
I regret that Mr Dufton' is unable to find m my 
letter* on the above subject any duo as to what I 
am “trying to do” , others from whom I have heard 
seem to havo had no such difficulty. 

The reproduction of Thomas Young’s diagram* ih 
interesting, but a diagram given by Prof Raymond 
Pearl in a paper* which he has kindly sent me gives 
all the information much more clearly and in such a 
form as to make it of real use to writers and teachers 
There is no ground for the implication made by 
means of the quotation introduced apparently with 
this object only, sinoe it is impossible by search to 
find matter whioh is quite unrelated to the title of 
the work in which it is inoludod. 

William Lucas. 

9 Shank!in Road, 

Crouch End, N 8. 

March 2 
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Research 

Earliest known Miracle Play Mr T H Cantor describes 
in Folk Lore, vol. 44, pt 4, what ho believes to be 
the text of a mumming play or representation in 
action of a ritual poem from cuneiform tablets found 
at Ras Shamra The text, written in a very obscure 
proto-Semitio dialect, describes n combat between 
two gods, which it is suggested was recited by priests 
while a roligious pantomime represented the action 
As the tablota date from the middle of the second 
millennium b o , if this interpretation is correct, this 
would certainly be the oldest extant text of a miracle 
play The text describes what is apparently a ritual 
combat between summer and winter which is familmr 
in primitive and popular seasonal ntual from many 
parts of the world One of the gods is Aleyan-Raal, 
god of rains and verdure, and the other Mot or 
Death, got! of aridity and blight The poem opens 
at the point where Mot has ousted Aleyan Baal from 
his dominion A new king is chosen and his accession 
to the throne is described Through tho intervention 
of Anat, the virgin war goddess, Mot is routed, his 
royal garments tom from him, ho is stubbed and 
gushed, cast into streams, fished out and finally given 
dominion over the underworld Aleyan-Boal is 
nutoiod, tho earth revives, sanctuaries aro built in 
his honour, fares are lit for six days, and sacritu es 
ofterod In tiyria, Mot, although corresponding to 
winter elsewhere, would bo tho period of drought 
in the summer, when all vegotation dies, and the 
return of Aleyan Baal would toko place with the 
1 nming of rains in the autumn It is proliablo, theic- 
fore, that tho festival at which the pantomime was 
is’rfonnisl took place at the "Now Year’ in September 
Tlie dotails of the poem correspond with the pattern 
of the ritual adopted throughout the world in ceic- 
monies of ‘Expelling the Death’ 

The Alizinn-KOH Method of Staining Vertebrate 
Skeletons An abstract of a preliminary note on this 
subject, by Mr M Rahitnullah and Prof B K Das, 
appeared in Nuturo of February 4, 1933, p 171 Tho 
authors now send thoir published account (J Osman in 
T’nw Coll , Hyderabad, Deccan, 1, 1-3, 1033), 

illustrapsl by photographs of successful preparations 
Thoro is nothing of importance in this paper that is 
new, for tho mothod is fairly gonorolly used in Cheat 
Bntain and in the United States, and adequate 
accounts are published m Oatenby’s edition (1928) of 
Bolles Lee’s “Microtomists Vade-mecum”, and in the 
Museums Journal, 28, No 11, 1029 The Museums 
Journal article, by Peter Gray, states that tho 
ulisarm-KOH method is not suitable for small fish 
It has, however, boon used with suoooss for very 
small fashes by Parr and by Gloria HoJfister m the 
United States, and by tho writer of this note in Great 
Britain, the process often being complete in a few 
days Gray records alternative alcohol-alizarin 
methods, which are probably more suitable for 
permanent preparations of larval fishes, He acknow¬ 
ledges his indebtedness to Mr. H W Parker of the 
British Museum (Natural History), who was probably 
the first to perfect the alizarin-KOH method in Great 
Bntain To the former abstract of the note of 
Rahiraullah and Das it may now be added that, if 
the soft parts are to bo dissected away from the 
stained skeleton, care must be taken to avoid ex¬ 
cessive maceration in the KOH solutions A skeleton 
so prepared must be kept m a seeled jar of fluid 


Items 

(glycerin or xylol is suggested) and is not suitable for 
handling Tho authors emphasise the nooessity for 
prolonged hardening in alcohol before using tho KOH 
solutions 

Burmese Earthworm* In a paper recently received, 
Mr U E Gates continues his researches on Burmese 
earthworms, reporting on a large collection which 
has boon carefully gathered from many little-known 
regions (“The Earthworms of Burma ” III The 
Megascoleoinffl Etc Indian Mus , 34. Part 4 Dec 
1932) 192 pages aro taken up with this sub-family 

alone and there aro more than fifty species of tho 
genus Pherclima Interesting foots are shown m 
Fheretima alexandn, which is usually heavily para¬ 
sitised by both nematodes and gregarinos or bj large 
numbers of spherical or ovoid oysts m the anterior 
portion of tho body, especially in the seminal vesiclos, 
the dorsal surface of the pharynx and tho dorsal blood 
vessel, and part of the intestine It is found that 
abnormalities occur in these parasitised worms in 
connexion with secondary sexual characters as dis¬ 
tinct from the gonads, the worms being quite noimal 
externally and of tho usual size Tho author states 
that tho development must have progressed normally 
up to or noaily up to the time when the secondary 
organs begun to develop, the cause of tho abnormali¬ 
ties not being ombry^logical but something tliat must 
Ixi looked for in much later Htages Tho subject is an 
interesting and important one and would probably 
lead to valuable results if studied m detail It is 
unfortunate that most tropa al earthworms can only be 
obtained in certain seasons ; for a considerable poition 
of tho year they cannot be found, tho period of drought 
extending in Burma from November well into June 

Ghost Moths of Australia The Hcpialidse or ghost 
moths comprise some of tho most archaic ot all 
moths and occur in greater nbundanoo in the isolated 
continent of Australia than in any other region of 
tho globe They includo some of tho most gigantic 
and also some of the handsomest of known moths, 
while os caterpillars thoy are mostly subterranean m 
habit or form galleries in trees In order to obtain 
a truo conception of tho family, therefore, the 
Australian forms aro of prune importance Mr 
Norman B Tindale, of the South Australian Museum, 
has undertaken their revision and the results ot his 
studios ore in course of publication m tho Records of the 
South Australian Museum Up to date, Parts 1 and 2 
have been issuod during 1932 and 1933 those are a oil 
illustrated and are accompanied by < orefui diogi arris 
of the venationol and other characters of each genus 

Root and Crown Rot of Peonies. An article on 
‘ Control of Crown and Root Rot of Peonies in 
America” on p 114 ot the Gardeners' Chronicle of 
February 17 summarises a paper by Nellie A Blown 
in the American Peony Society’s Bulletin Hot 
water treatment of peony roots has been used to 
combat oelworm, but will also control crown and 
root rot and Lcmoine disease. Roots aro submerged 
in water at a temperature of 120° F. for half an 
hour, but it is advisable to cut out rotten portions 
so far as practicable Very severely diseased plants 
may require treatment in two successive years, but 
tins would distnrb the plants more than most 
gardeners would desire. 



466 NATURE March 24, 1934 

The Limits of the Antarctic. The limits of antarctic I before proportionality set in. The method aeems very 


regions have frequently been discussed One boundary 
that has found some acceptance is that of floating 
toe, which with oertam deviations makes the parallel 
of lat B0° 8 the approximate Ime Supan suggested 
the mean isotherm of 10° C of the wannest month, 
but inasmuch as that mcludes the forests of Fuegia 
within antarctic regions it is clearly unsuitable 
NordenskjOld, laying greater stress on the mean 
temperature of the coldest month, found a boundary 
nearer to lat 60° 8 than 60° 8 and excluding all 
Fuegia The mapping of the antarctic convergence 
m the waters of the Southern Ocean by Discovery II 
may furnish the beet boundary. This change in 
water conditions was noted in a roc on t lecture to 
the Royal Geographical Society by Mr Dilwyn Jones. 
It is the junction of the cold heavy antarctic surface 
water and the warm but more saline sub-antarctic 
surface water The Discovery found that it was 
easily detected m all longitudes by u sharp change 
in temperature accompanied by corroeponding 
climatic changes, almost equivalent to passing from 
winter to spring. Biologically, tho convergence 
separates the area of Kuphausia superba to the south 
from E Valent mi and E longirortris to tho north 
The Ime runs for the most part in tho latitude of 
about 60° 8 but dips to below 00° 8 in tho longitude 
of Capo Horn 

Mexican Earthquake of January 14, 1931. Prof J. La- 
cos to has made a careful study of the records of 
this carthquako (Pub Bureau Cent 8<5is Intern , 
Monographs, faso No 5, 3-88 , 1033), and has pre¬ 
faced it with a valuable list of 270 Moxican earth¬ 
quakes during the years 1005-30 The majority of 
these earthquakes originated in three submarine 
zones, the centre of the first being in lat. 12 5° N , 
long 00° W , of the soeond and more important in 
lat 10° N , long. 07° W , and of tho third in lat 
34° N , long 118° W , all three lying along a band 
passing through tho Acapulco Deep Tho earthquake 
of January 14, 1031. oeourrod at about 0 55 p m 
and was recorded at all stations throughout tho 
world The shock, which lasted four minutes, 
destroyed completely the city of Oaxaca Prof. 
Lacoste places the epicentre in lat 15° 30' N , long 
00° 26' W , belonging therefore to tho second of the 
above zones, and lying to the oast of the Aoapuloo 
Deep, near the isthmus of Tehuantepec. To determine 
the depth of the focus, ho uses Berlage’s method 
based on the interval that elapeoa between the 
arrival of the first wave and that of tho same wave 
reflected at tho surface. The average of Beven 
estimates is about 45 km. or 27 miles 

New Method of Photographic Photometry. In ordinary 
photographie photometry, the blackening of the plate 
is determined by passing a beam of light through the 
plate and measuring the absorption A number of 
microphoto mo tors have been devised for do mg this 
Brentano. Baxter and Cotton have recently described 
measurements of the light scattered by the silver 
particles in the photographie image (Phil Mag. 
(Supplementary Number), Fobruary) In the ex¬ 
periments described, the test plates were made by 
exposure to X-rays, and for small densities the pro¬ 
portionality between X-ray exposure and scattered 
light was vory olose. Much smaller densities may be 
examined by this method than by absorption micro- 
photometry, and it is therefore interesting to And 
that no threshold value was found for X-ray exposure 


suitable for tho photometry of X-ray reflections 
obtained in the rotation, powder, and Laue examina¬ 
tion of crystals, for the proportionality betwoen 
scattering and exposure enables the photometer to 
make an automatic integration of the effect over an 
appreciable area. It seems best to have a fine-gram 
emulsion and a filtered red light m the scattering 
photomoter, using the light scattered m the range 
0°-15°. Scattering from the surface of the emulsion 
and particularly from soratohes is a serious com¬ 
plication, and it was found an advantage to cement 
a cover glass over the emulsion to reduce this 
scattering Tho authors say that the aoouraoy 
obtained may be as good as 0 2 per oont of tho 
limiting blaokenmg for which proportionality can be 
obtained 

Attempt to Detect a Neutral Particle of Small Maas. 
Chadwick and Loa have reoently published the 
negativo result of an experiment designed to oxamine 
the possibility that the continuous (3-ray spectrum 
is accompanied by the emission of penetrating neutral 
partioles (Proe. Camb. Phil. Soe., 30, Part 1) Tho 
energies of those particles might bo distributed m 
such a way that they combine with those of the 
3-particles to form a oonatant energy of disintegra¬ 
tion, a low energy (3-particlo being associated with 
a high onergy ‘neutrino’ A strong source of radium 
D + E + F (radium E gives a well-marked con¬ 
tinuous (3-ray gpootrum) was placed noar a high- 
pressure ionisation chamber and an absorption curve 
was taken with load screens. Tho radiation was all 
identified with the radium E and polonium f rays. 
If neutral particles are omitted, it is calculated 
that they cannot produce more than 1 ion pair 
in 150 kilometres path in air A consideration of 
tho possible nature of the particle shows that, if it 
oxists, it must have small mass and zero magnetic 
moment 

Movement of Flame in Firedamp Explosion*. The 
Safety in Minos Research Board has recently pub¬ 
lished Paper No. 82 entitlod “The Movement of 
Flame in Firedamp Explosions" by H. F Ooward 
and R V. Wheeler The paper begins with the 
simplest type of firedamp explosions and goes on to 
more complicated oases The scheme of the paper is 
that of giving tho theory first and then of illustrating 
it by the result* of various experiments. Tho intro¬ 
duction reminds us that "the lower and upper limits 
of inflammability of firedamp m air are roughly 5 and 
14 per oent of firedamp, and that m a 9 5 per cent 
mixture, the so-called ‘theoretical mixture’, the fire¬ 
damp and oxygen are in the proportions required, 
for their complete oombuation on explosion” Alter 
considering the general theory the paper goes on to 
discuss the propagation of flame in plain tubes, first 
as a uniform motion, seoondly as a vibratory motion, 
and then desonbos the effects of narrow tubes, 
perforated plates and other types of constriction. 
The authors point out that the speed of propagation 
of a firedamp explosion may vary from aero to 
approximately 2,000 yd per seoond, and the paper 
concludes with a warning that although a thorough 
knowledge of the theory of the subieot is most helpful 
m interpreting any colliery explosion, the under¬ 
ground conditions, which in a colliery are usually 
exooedingly oomplox, must be thoroughly studied 
before attempting to apply the theoretical considera¬ 
tions set forth m this pamphlet. 
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Insect Pests in England and Wales* 


A RECENT official report on crop posts m England 
and Wales oovers the jears 1928-31 and forms 
Bulletin 66 (1933) of the Ministry of Agriculture and 
Fisheries In this publication, Mr. J. C F Fryer, 
director of the Ministry's Plant Pathology Laboratory 
at Harpenden, reviews the general position over the 
period mentioned. 

In methods of pest control, definite progress is 
evident with regard to enemies of fruit and other 
horticultural crops The English grower to-day, 
provided he can aohievo the desired result, adopts 
mseoticidal measures on a scale as thorough as those 
employed in the Dominions and the United Statos 
The progressive man realises that, to produoe good 
sound marketable fruit, spraying is not merely an 
advantage, but is also an absolutely essential part 
of cultural routine. 

In the use of dry sprays or dusts Great Britain 
is, however, a long way behind. It is nevertheless 
becoming recognised that they havo definite ad¬ 
vantages in point of ease and speed of application 
and reduced costs Their adoption does not seem 
likely to come into practice until certain initial 
difficulties have been overcome. Many of the improve¬ 
ments m control measures have resulted from 
investigations earned out by members of tho Hoseareh 
and Advisory Services of the Ministry of Agnoulture. 
New winter spray fluids have emanated from tho 
Long Ashton Resoarch Station 

Muoh work has been done in connexion with 
pyre thrum. It has been shown that this plant can 
be grown satisfactorily in many parts of England. 
The problem as to whether the growing of the crops 
is an oconomio proposition is now being tried out. 
At Rothamsted. progress has been mado in methods 
of evaluating the toxio principles found m tho 
pyrethrum flowers. Also, experiments have been 
conducted with pyrethrum sprays in connexion with 
horticulture, which show promise, and there is little 
doubt that considerable developments in this 
direction are probable. 

The entry of foreign pests through the agency of 


• MlnUtrv of AgrlonKuR and nabob* Bulletin No W Report 
on Inaeot Fata of Crop* In Rnsland and Wale*. 1M8-1W1 
Tl+60 (London EM Stationery Offloe, 19S3) 1* net 


ooramerce, or other means, forms the second part 
of this Bulletin During tho period under review 
the apple fruit fly (KhagoUtxe pomonella) was 
detected in consignments of low grade apples from 
the United States Sinoe it is a serious pest, likely 
to thrive under English conditions, the Ministry 
issuod tho Importation of Apples Order 1930 entirely 
prohibiting the entry of certain grades of apples 
from the United States within a apecihod period oaoh 
year. Among other immigrant pests the cherry fruit 
fly, chrysanthemum midge and cottony cushion 
scale are briefly noticed Referenoe is also made 
to on introduced insect of a beneficial character, 
namoly, the chalcid wasp Aphehnut malt This 
insect has proved itself at times to be capable of 
controlling the woolly aphis under English conditions 
Whetlier it is capable of persisting from year to year 
is very uncertain, and it appears to have failed m 
many cases owing to unfavourable climatic con¬ 
ditions It is therefore still doubtful whether this 
usoful jinrasitc can bo permanently acclimatised or 
whetlier it will need to bo remtroduoed ovory few years 
from colonics grown under protected conditions. 

The major part of the Bulletin is devoted to a 
review of the prevalence of each specific crop pest 
during tho four years under consideration The 
attacks of coroal and grassland insects, for example, 
wore, on the whole, below the average Vegetable 
enemies, especially root flies, caused a good deal of 
destruction in various parts of the country but the 
moat serious pests worn those affecting orchards 
Especially injurious were the apple capsid and the 
apple sawfly. Among strawberry posts the ‘rod 
spider’ (Tetrcmychue tetanus) was very destructive 
in 1929, when it appeared for tho first time in 
epidemic form . m subsequent years it showed a 
marked decline Mention noeds also to be mado of 
the groat prevalence of the aphis, Myzue oeron, on 
cherries m Kent which was a feature in 1928 severe 
infestations also occurred in tho south-west of 
England during 1931 

Tho Bulletin concludes with a useful list of papers 
published during 1928-31 in various journals and 
bearing upon subjects dealt with in its pages 

ADI. 


Petrogenesis of the Newry Igneous Complex 


I N her paper on "The Eastern End of the Nowry 
Igneous Complex", which was read before the 
Geological Booiety on February 7, Miss Dons L. 
Reynolds made a contribution to pdtogeneeis of 
outstanding importance. The rocks described are 
types common to many orogetuo regions, and include 
peridotite, biotite-pyroxemte, augite- and hyper- 
sthene-monzomte, augite-biotite-dionte and grano- 
dionte These are convmoingly shown to be 
derivatives, not from baaaltio or gramtio magmas 
(gabbro and granite being absent from the area), 
but from three primary sources, two of which have 
hitherto remained unsuspected. The three parental 
materials now reoogmsed are (a) ultrebasio magmas 
noh m potash; (6) Silurian sediments whioh became 
fosed by oontact with the latter; (o) a magma 
represented almost entirely by plagioclase. The 
conclusions reached are supported by a suite of 


detailed analyses made by Mr. L. Theobald and Prof. 
H F Harwood 

The earliest intrusions were peridotite and biotite- 
pyroxemte, the latter representing a residual magma 
produoed by the abstraction of early-formed olivine 
and pyroxene from peridotite magma The ultrabasic 
magmas rose into graywaokes and shales and became 
surrounded by a tone of selective fusion now repre¬ 
sented by a fine-grained massive rook that is seen m 
all stages of development. 

The ultrabasic magmas, which were too dense to 
rise by a toping, came into place partly by shouldering 
aside the enclosing sediments, as shown by the way 
in which tho strike lines deviate from this regional 
Caledonian trend and curve round the contacts, and 
partly by soaking into the overlying sone of fusion, 
thus giving rise to augite-monzomte. 

Simultaneously with, and also subsequent to, the 
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intrusion of the ultra basic rocks, a plagioolaae magma 
invaded and hybridised them with the production of 
augito-biotite-dionte The latter rose in turn into 
the eone of fusion, giving two to hypersthenc-bearing 
monromtes and diontes 

The granodionte appears to have risen by stoping, 
■unco it is rich m xcnoliths of the earlier hybnds anil 
cuts across the sediments in the north-east Jn places 
it transgresses the tone of fusion and oontams 
xonohths of the fused sediments Textures and 
mineral and chemical composition unite in suggesting 
Unit the granodionte is essentially a mixture of 
sediments and plagioolaae magma with a httlo 
biotite-pyroxomte For tho most jiart, it clearly 
fanned m depth and afterwards rose into its present 
poaition The jiorphyntic granodionte of Cam Lough 
Mountam in the west of the Complex represents the 
simple soaking of plagioolaae magma into fused 
sediments 

An animated discussion followed the reading of tho 
paper A number of speakers, including Dr W Q 
Kennedy. Dr H H Thomas, and Mr W Campbell 
Smith, seemed suspicious about the existence of a 
plagmclane magma, anil it was askod whether a 
granite magma might not be competent to produce 
tlie observed results Miss Reynolds pointed out that 
since the nugito-biotite dionte ib a normatively 
undersaturatod rock almost free from quart*, it is 
impossible that the addition of granite to the biotito- 
pvroxnnito could have produi ed it, That tho plagio- 
claso came m as a mugnin is indicated by the observa¬ 
tion that it has dissolved all tho iron ores with which 
it has come into contnit in tho biotite-pyroxemto 
From the analyses it wan found that the magma is 
composed of about 80 per cent plagioclnse, with iron 
ores and hiotite making up the halanco 

Prof A Holmes suggested that elsewhere there is 
ample evidence of plagiocluso magma in tho existonoo 
of unorthositos 8uoh magma is likely to bo very 
hot, and by syntoxis with crustal rocks it would 
readily grade into sycnitic magma, thus providing a 
»ide range of fclHpathu- magmas. Questions of origin 


are purely speculative, but this does not mean that 
the plagioclase magma traced by Miss Reynolds is 
in any way hypothetical; its behaviour and products 
ore demonstrable facta of observation Ho welcomed 
the new light that tho evidence from Nowry will 
throw on the lees tractable problems of voloamo fields 
such as that of Bufumbira. The lavas of that region 
include potash-noh limburgitea in which he had 
recognised tho voloanic equivalent of biotite-pyro- 
xomto Leucite basanites developed by tho incoming 
of plagioclase, and by the furthor addition of siabc 
material latitos and hypersthene-trachyandesites 
wrru generated 

Prof A Rrammall pointeil out that while tho well- 
known Hollybush dionte of the Malvern* might 
theoretically be referred to the gramtisation of 
grt'onstones, neither held nor geochemical evidence 
sustains this view , all the evidence points to a 
genetic linkage with tho biotite-pyroxnmte that is 
present in the area The formation ol the dionte 
requires the addition to tho biotite-pyroxnnite of a 
magma composed of 60 per cent of andosine and noh 
in iron ores 

As illustrations of other igneous assemblages where 
there are signs of an ancostrv comparable with that 
of the Newry Complex, Miss Reynolds cited the Loch 
Allah Complex of Scotland, the provinces of Monzom 
and Predazzo, the Trondhjemito-Ojidalite Senes of 
Norway, the Cortlandt Senes of the Appalachians and 
vanoufi examples in tlie Western Cordillera of North 
America, including tho Rowland Complex described 
by Daly She directed attention to the noteworthy 
fact, hitlicrto obscured by faulty nomenclature, that 
true gabhros aro characteristically absent from many 
of tho plutonio complexes of folded regions Referring 
to the occurrence of monromkN and diontes an 
individual intrusions. Miss Reynolds suggested that 
hybridisation, which is known to have tukon place 
at shallow depths, implies more intense activity 
at greater depths, resulting in the production 
of actual magmas capablo of intrusion to higher 
levels. 


Magnetic Recording and Reproducing m Broadcasting 


A T the Paris Universal Exhibition of 1900, 
l Poulsen demonstrated his tolegraphono as a 
magnetic spoech recorder for use in a telephone 
circuit. The apparatus, m its earliest form, consisted 
of a steel wire or ribbon, which was passed betwoen 
tho polea of an oloctromagnot, tho windings of which 
were supplied with the audio frequency currents to 
bo recorded As tlie wire was drawn slowly through 
the field of the magnet, it roocivod therefrom a serine 
of transverse magnetisations corresponding to the 
sounds received On the completion of tho record, 
tho process could be reversod, and by passing the 
steel wire between tho polos of another magnet 
connected in senes with a telephone receivor, the 
speech was reproduced 

Various improved forms of the apparatus were 
doveloped during tho next few years, and among 
theno was one duo to Pedersen, who in 1902 sucooedod 
m recording two telephone messages simultaneously 
on one steel wire, and afterwards reproducing them 
separately in two receivers. In general, however, the 
telegraphone. like many other inventions, found little 
application m connexion with communication tech¬ 
nique, until it was given a new learn of lifo by the 
)fttroduotion of broadcasting. 


It is now several yoars since the Blattnerphone, a 
modem form of this magnetic recorder, was intro¬ 
duced for recording speech and motions of pro¬ 
grammes required for broadcasting purposes It soon 
became apparent that the magnetic recording system 
hod important advantages over the use of films or 
wax discs for this purpose Among those advantages 
are tho freedom from oliemical processes, and from 
delicate mochamcal adjustments, and also tho facility 
with which the recording strip can bo ‘cleaned up’ 
for repeated use. 

The latost farm of this apparatus for commercial 
use m Great Britain, known as the Marooni-Stille 
equipment, formed the subject of an article in the 
Wxrilest World of January fl, and was also demon¬ 
strated by Marconi’s Wireless Telegraph Company, 
Ltd. at the reoent Physical Society's exhibition 
The Marconi-8tills machine provides an uninterrupted 
record of thirty-five minutes duration, and it 
incorporates the neoeesary mechanism for driving the 
stool tape at a uniform speed through the electro¬ 
magnetic apparatus, which produoes a varying 
magnetio flux in the tape in the case of recording, or 
translates the magnetio record into currents of 
varying amplitude for reproduction purposes. The 
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ston! tape is driven by synchronous motors at a 
normal spood of 90 metres per minute, between two 
drums similar to those used m a cinematograph film 
projector In its passage the tape passes m succession 
through three pairs of special bi-polar electromagnote, 
which are usod in turn for ‘wiping-out’ any previous 
record, for recording and for reproducing The heads 
carrying the two latter sets of magnets are provided 
with micrometer adjustments for controlling the 
separation of the pole pieces, since this adjustment 
affects the response characteristics The three heads 
of the apparatus are connected by screened twin 
leads to their appropriate places on the amplifying 
and control panels, and means are provided for 
obtaining the correct level required for recording and 
reproduction. The recording magnet is also supplied 
with auxiliary direct current to operate the tape at 
the best part of the magnetisation characteristic for 
recording A suitable audio-frequency correcting 
circuit is connected in the reproducing amplifier, and 
the proximity of tho recording and reproducing heads 
on the apparatus enables an instantaneous comparison 
to lie roado between tho input signals and tho output 
fiom the equipment 

The magnetic reoord, once made, is permanent 
and may be utilised any number of times until it is 
wiped out by the demagnetising process for use on 
another programme. The whole process now finds 
widespread application in broadcasting services, 
particularly for the relaying of important or interest 
ing programmes at different times 


University and Educational Intelligence 

Cambridge —J. Yudlun, of Christ's College, has 
been appointed to the Bonn W Lovy research 
studentship in biochemistry 

Smith’s prizes have been awarded to tho following 
candidates : K Mitchell, of Peterhouse, and A J 
Ward, of Emmanuel College 

Rayleigh prizes have been awarded to M S 
Bartlett, of Queen’s College, and C O Pendse, of 
Downing College. 

Grants from the Worts Fund have been mado as 
follows:—£50 to N Bachtrn towards the exponse of 
a journey to North Thossaly, £50 to I. H. Cox 
towards his expenses as geologist in tho Parry 
Islands, £50 to J J Keigwin towards tho expenses 
of an expedition to the Zambezi Valley, £50 to P W. 
Kioharda towards tho expense of a botanical ex¬ 
pedition to South Nigeria, £40 to W Graham-Smith 
for paleontological investigations in Canada, £25 to 
C. W Borgmann for metallurgical research m Sweden, 
£25 to J W. 8. Pringle towards the expenses of the 
Cambridge Freshwater Biological Expedition to 
South Morocco, £10 to J W. Weloh for expenses m 
connexion with his study of the Qaoko tnbe. 

The managers of the Balfour Fund have made a 
grant of £60 to C Forster-Cooper, of Trinity Hall, 
for researches on the fauna of tho Aohenarass Quarries. 

J. H. Loohhead, of Christ’s College, has been 
nominated to use tho University's table at the 
Zoological Station at Naples from Apnl 1 until 
September 30, 1934. 

Leeds —The Vioe-Chanoellor, on behalf of some 
two hundred subscribers, presented on March 9 to 
Prof. Walter Gan tang a radiogramophone and a 
cheque, as a token of appreciation from colleagues, 


pupils and other friends at Plymouth, Oxford, 
Lowestoft and Loeils Prof Gars tang retired from 
the chair of zoology last year 

London —Tho following degiees have recently 
been awarded , I) So (Econ ) to A E Foavearyoar 
(pnvato study) for two published works entitled “The 
Pound Sterling A History of English Money”, and 
“Spending tlie National Income” and D Sc in 
physics to W. E Williams (reoognised toaohor at 
King’s College) for ten works on interferometry. 

Sheffield —The following appointments have 
been made Dr E J Wayno, to the ohair of 
pharmaeology , Dr James Clark, to the lectureship 
m infectious diseases , Mr H Loithwaite, as junior 
research assistant in tho Department of Gloss 
Technology 


Tile Board of Education is prepared to consider 
applications for full-time students]nps from teachors 
with at least five years’ teaching experience who 
desire financial assistance to follow courses of advanced 
study at universities or other institutions at home oi 
abroad Particulars of the awards and application 
forms are obtainable from the Board of Eduoation. 
Whitehall, S W 1 


Science News a Century Ago 

Capt. John Rosa Honoured 

In 1829, thanks to tho generosity of Sheriff Felix 
Booth, Capt John Ross had been able to fit out the 
steam vessel Vtcton/ for arctic exploration Ross 
sailed in May 1820 and returned home m October 
1833 in tho Isabella, tho Victory having had to be 
abandoned in tho ice On March 27, 1834, at a 
Court of Common Council, Ross was presented with 
the freedom of the City of London. In making the 
presentation, Sir James Shaw, the Chamberlain of 
tho City, said “Captain Ross- -The City of London 
have ever been forward in bestowing the honour of 
thmr freedom on eminent men who have distinguished 
themselves m the service of tho public In your 
person science has been largely and specially in¬ 
debted for the Aoal, public spirit and disinterestedness 
shown by you in fitting out and taking charge of an 
expedition, with tho patriotic view to the solution 
of the problem whether a north-west passage existed 
to the Pacific. For the courage and perseveranoo 
which havo marked tho whole of your proceedings 
in this hazardous enterprise, and for the admirable 
skill and address manifested by you, with the 
blessing of Heaven, m preserving life and health and 
harmony amongst your brave companions, amidst the 
privations and hardships of four years’ navigation 
in the Arctic regions ,—for these services the Cor¬ 
poration of London havo recorded their grateful 
thanks by presenting you with the freedom of their 
ancient city m a box of British oak.” 

J. D. Forbes at Edinburgh 

When J. D. Forbes m 1883 was appointed to 
suoceod Sir John Leslie as professor of natural 
philosophy in the University of Edmburgh, he was 
not twenty-four yean of age and had held no appoint¬ 
ment before When preparing his lectures, he wrote 
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to Whewoll for advioe on various points, especially 
m regard to textbooks, for be felt that the textbooks 
used at Cambridge would be useless for his olass at 
Edinburgh, owing to the then low state of mathe¬ 
matical knowledge among Scottish students Ho 
consulted Whewoll on many points m natural 
philosophy and mechanics, and towards the close 
of his first session, on March 29, 1834, wrote to 
Whewoll * “I find the greatest advantage from 
having boon obliged to study these subjocte in a 
way necessary to oonvcy a precise idea of them to 
others, which I feel that almost no other circum¬ 
stance would have induoed mo to spend so much 
labour upon. . A month hence, I shall have 
finishod my oourse, and then propose to escape for 
a little relaxation. I shall probably go to London, 
and hope to see you I am certainly relieved at 
having got well through so much of my oourse. The 
responsibility I felt was oppressive. But my labours 
have been more than rewarded by the efforts of my 
pupils, and the obvious improvement in the method 
and degroo of study which has boon the consequence. 

I have given about twenty lectures to the more 
advanoed, going as far as ‘Poisson’s Demonstration 
of the Duvet Problem of Central Forces’, which, 
humble as it may appear to you, is a step among 
us ‘hyperborean sages’.” 

Steam Road Carnages 

In the first third of last century, steam road 
carnages were made by many inventors, including 
Trevithick, Oumey, Hanoock, Church, James, Squire, 
Maceroni and Donee, and some of the vehiolos were 
used for regular passenger services Two other 
pioneers were Richard Roberts and John Scott Russell 
A carriage made by Roberts made an experi¬ 
mental tnp in December 1833, followed by a second 
three months later On March 29, 1834, the Man¬ 
chester Advertiser said, “on Thursday the damage 
started from the works m Falkner-stroet at half-past I 
six in the evening under the guidanoo of Mr Roberts, 
with upwards of forty passengers. It proceeded about j 
a mile and a half up Oxford-road, namoly, to near 
the end of Nelson-street, where owing to an appre¬ 
hension of a deficiency of water, a sudden turn was 
made. The breadth of the road at this point was 
insufficient to allow of free soope for the engine, and 
about six minutes were occupied in making the turn. ] 
The carriage then proceeded back to the works 
where it arrived without accident just nineteen 
minutes after starting Tho maximum speed on a 
level was twenty miles per hour." On Apnl 4 the 
oamago was taken out again, but the trial was 
stopped through the failure of tho boiler tubes 

Of Russell’s carnage the Weekly Dispatch of March 
30 said ■ “A new steam-oamago [Mr. Russell’s] 
commenced plying between Glasgow and Paisley on 
Wednesday. The carnage is attended by a supple¬ 
mentary vehicle oontammg tho necessary supply of 
charcoal and water. The carnage is superbly fitted 
up, holds six inside and twenty outside passengers, 
and is hung upon springs, quite free of the trailer 
and machinery. The boiler is extremely small and 
oooupies the space immediately below the carnage 
while the boot contains the engines. The boiler 
is capable of generating steam in twenty minutes. 
The two engines fourteen hone power each situated 
above the hind axle are oonneotod with it by cranks 
working at right angles to one another SO as to 
produce continuous rotary motion.” 


Societies and Academies 

London 

Institute of Metals (Annual General Meeting), March 
7. G. A. Hankins and C. W. Aldous Minimum 
dimensions of test samples for Brinell and diamond 
pyramid hardnesB tests. The metals investigated 
include ooppor, brass, aluminium and stool. A width 
of test-specimen of 4) times the diameter of the 
impression is satisfactory for accurate Brinell tests. 
For Bnnell tests, the limiting value of the ratio of 
thickness of test sample to depth of impression for 
accurate results appears to be a characteristic of the 
test material; a value of the ratio of 6 is required 
for iruld steel, about 16 for oopper and more than 
20 for spring steel. For diamond pyramid hardness 
tests a limiting value of the ratio of test-sample 
thickness to impression diagonal of 1} gives results 
which are practically independent of test-sample 
thickness except with soft ooppor and soft brass. 
I. G. 8lath a Note on the infiuenoe of gases m an 
8 per oent oopper-alumnuum alloy on normal and 
inverse segregation In a sand-oast ingot, 3mm 
diameter by 3 in, segregation is inverse with very 
gassy melts but normal with degassed melts. Gilbirt 
Riao . The diffusion of uno and iron at temperatures 
below tho melting point of zinc When clean rolled 
uno sheet is heated in cloeo oontact with clean iron, 
diffusion oommencos at below 300° C and is fairly 
rapid at above 380° C , it proceeds by the formation 
of conee of diffusion products, which spread out from 
isolated points where the contact between the metals 
is most perfoct, and gradually penetrate into the 
uno and across its surfaoo Two well-defined layers 
of diffusion products are formed, a thin layer of 
constant thickness (about 0 08 mm ) containing about 
17 per oent iron being next to the iron, and a thicker 
layer oontammg 0-11 per cent iron outside this. On 
oontinued heating, the thin layer raovos towards the 
uno, being continuously converted into the zino-noh 
layer , this would seem to inchoate that the principal 
diffusion constituent is the iron. H. G. Gough, 
H L Cox and D G. Sopwith r A study of the 
influence of tho mtererystalhne boundary on fatigue 
characteristics With the object of studying the 
process of fatigue in relation to crystalline boundaries, 
tests under alternating torsional stresses have been 
made on three specimens of aluminium eaoh con¬ 
sisting of two crystals. Tho distribution of slip bands 
showed that the effect of the boundaries on the 
distribution of stress was extremely slight, eaoh 
crystal of eaoh specimen behaving as if it alone 
oompoeed the whole specimen. It appears that the 
presence of intercrystalime boundaries may con¬ 
siderably strengthen the constituent crystals against 
fatigue; but that the effect of the boundaries on 
the distribution or even on the amount of slip is 
very small. It is probable that the major effect of 
the boundary may lie m some restriction of strain 
that it imposes. C. E. Pxabson : The visoous 
properties of extruded euteotio alloys of lead-tin and 
bismuth-tin. Elongations up to 3,000 per oent have 
been obtained m tensile teats employing prolonged 
loading An apparatus designed to maintain a 
constant stress on the teat-pieoe during extension 
shows that deformation takes place at a uniform 
rate which is greatest m freshly extruded rods and 
decreases with age or on annealing. The visoosity 
is not that of simple liquids, but resembles that shown 
by some disperse systems m which the visoosity 
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coefficient i* a function of the stress causing flow. 
The locus of viscous flow is found to be at the rnter- 
urystalline boundaries. E. W. Fxu : A note on 
gome formula oonoeming viscous and plsstio flow m 
soft metals In particular, the flow of the metal m 
a prolonged baU-nardnese test is oompared with the 
flow in tensile test-pieoee under a constant stress 
per unit area of cross-section. A. Portevin and P 
Bastien : Castability of ternary alloys. The ability 
uf a molten metal or alloy to All a mould completely 
is termed ‘castability’; it can be determined by 
ascertaining the length of a spiral cast-iron mould 
filled by the metal under predetermined casting 
conditions. The castability of a pure motul is a 
linear funotion of the differenoo between the pouring 
temperature 0 and the meltmg point F ; the slopes 
of the castability (0— F) curves vary with the 
viscosity of the metal. The castability of binary 
alloys vanes with the solidification range and with 
the mode of crystallisation, being greater when poly¬ 
hedral crystals separate than when the primary 
orystals are dendntio. Maximum castability occurs 
with the eutectic composition and minimum at the 
limit of solid solubility The oastabibty of ternary 
alloys generally vanes inversely with the primary 
solidification range. 

Paris 

Academy of Sciences, January 29 (CM., 198, 409- 
812) E Jouguet : Generalisation of the problem of 
the refraction of adiabatics. Armand dr Gbamont 
and Daniel Berbtzki : A property of tnode valves. 
Charles Nicollb, Paul Giroud and Mme. HsiAne 
Sparrow .- The exceptional prosenoe of the munn 
virus m the urine of rats experimentally infected with 
this virus In two experiments out of ninety-three, 
positive results of infection by urine were obtained 
Louis Roy . The focal imago of stars. Mme Hilda 
Gkiringkr : A general method of theoretical 
statistics. Franoiroo Skveri . The general theory 
of correarpondenoos between two algobraie surfaoes. 
Paul Livy : A generalisation of Rolle’s theorem. 
M Haimovich : Fundamental formul* m the theory 
of hypersurfaoos of a Finsler space Robert Gibrat 
The solutions of a fairly general class of singular 
integral equations. Jean Lxray and Alexandre 
Weinstein i a problem of oonformal representation 
set by the theory of Helmholtz. Paul Boisseau : 
New integraphs and differentiators. P. Bonier : 
Charged and compressed thin plates. E. Cbaubsb : 
Contribution to the study of the vibration of a 
metallic tube immersed m a liquid m a transitory 
state C. Popovici The analytical explanation of 
air pockets. W M. Elsassxr . The equations of 
motion of a neutron N. Baltykow • The canomoal 
transformation of Lagrange equations on the move¬ 
ment of several bodies. J. Ellsworth r The varia¬ 
tion of the period of the double system, R. Cams 
Majons, with eclipses. Supplementing the theory of 
Tmeerand with the effect of aberration, the spectro- 
soopio and photometric results can be satisfactorily 
explained. Flobian La Poets i The use of radio- 
gomometno bearing! at a great dntanoe. E Bab- 
billon . Geometry of the vessel. Extension of the 
metaoentno method by the use of metaoentno 
sections. Al. Pbooa : The quantio mechanics of 
photons. Pauli's approximation. sr L. Goldstein : 
The theory of ele ment ary ooipoeoles. Euoio' 
Phbuooa : The conductivity of metallic films in an 
eleetno field. Using extremely thid films of gold and 
platinum, deposited by oathode sputtering on quarts 


threads, variations of resistance with variations of 
an external oloctno field were measured. For oertain 
thicknesses of film the change in resistance amounted 
to 40 per cent. Ch. Lavanoky : A general method 
for calculating high voltage eleotnoal networks inter¬ 
connected m a state of permanent equilibrium G 
Carprniseanu ■ The anodic oxidation of the lactic 
ion to the pyruvic ion. Study of the conditions under 
which the anodic oxidation of sodium lactate to 
pyruvate can take plaoe The yields of pyruvate are 
always small. LioN Capdeoommb The use of 
vacuum cells for the comparison of feeble light 
intensities Guy Embohwillkb t The chemical 
aotion of light on vinyl iodide. Vinyl iodide on 
photolysis gives acetylene, ethylene and iodine as 
primary products. In the presence of oxygen, besides 
iodine, formic acid, formaldehyde, glyooUic aldehyde, 
carbon monoxide and dioxide and some acetylene are 
produced Juan Louis Destouchss Theoretical 
remarks on the emission of oorpusoular rays (fi-rays 
or positrons) and on the symmetry between corpuscles 
and anticorpuscles L. Do mange : The densities of 
aqueous solutions of hydrofluono acid The deter¬ 
minations wore made in n gravity bottlo of bakohte, 
a material which was proved to bo unattaoked by the 
acid Data are given for twelve strengths of acid 
between 6 and 64 per cent E Canals, Mlle. G 
Cauquil and P. Peybot The molecular diffusion of 
hght m liquids. Jules GuAron . The hydrolysis of 
solutions of stanmo chloride R Charonnat and L. 
Dkglaude The criteria of punty of orystallisod 
digital me (digitoxoside) The authors regard the 
specific rotatory power as the best criterion of punty 
O Darzens and Maxxnoe Meyer . Now methods 
of preparation of diethoxyaoetone and the fl-sub¬ 
stituted oa-diethylines. Marcel Godchot, Max 
Moubskron and Robert Granger The action of 
hypochlorous acid on active 1-methyl- A.-eyolohexone. 
RenE Jacquemain Borne tertiary aloohols denvod 
from rnosityl oxide V. Lebedeve and G Choubert : 
New observations on the mmorals of Nian (A EJf’.) 
basin. L. BARRAsi The outcrop of the anoient base 
of the Petitos Antillos m tho island of Disirade 
(Guadeloupe) J. Blayac, A. Miohel-LAvy and M. 
Thorax A basic conglomerate in the Cambrian of 
the Monts de Lacaune and on the pre-Cambrian age 
of the granitic formations of the Mondio near Grais- 
seesao (Hfirault). C DauzAre and J Bouoet . The 
venations of the conductivity of the air in oavee 
Although the temperature and hygromotno state of 
the air m caves remain very nearly oonstant, the 
eleotnoal conductivity of the air undergoes variations 
of considerable amplitudo J Gauzit . The study 
of the atmospheno ozone at the Pio du Midi by direct 
vision of the sun at the horizon The data given were 
based on spoctrophotometno observations. Hubert 
Garrigue The radioactivity of the air of the house 
at the Observatory ofthePiodu Midi L4on Lxmkel : 
The spectrosoopio study of the wood of the “Pino 
Sylvestre'' of Rascafna (Spam). In addition to the 
elements which would be expected, the preeenoe of 
boron, lead and silver was proved Georges Dr¬ 
yland r* . The existence on the flagelke of lateral or 
terminal filaments (mastigonemes). Herbert H 
Jasper and AndrA Pezabd : The relation between 
the rapidity of a striated muscle and its histological 
structure. J Vbllard, Oswino Pbnna and 
Miouklote Vxanna . The comparative aotion of the 
poisons of Lackeaia otrox and of Na]» tripuehan* in 
experimental sarodma in the rat, P. Bautaa . 
Proportions and distribution of manganese m the 
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Kram of -wheat. Theodore Postebnax A hexoae 
phonphono acid obtained by the hydrolysis of starch. 
O Ramon and E LhmAtaykr ■ Infectious antenna 
of the horse Marcenac : The an t hoi mint 10 power 
of certain ohlonne compounds of butane m oylicoeto- 
moflis of the horse. Dichlorbutane and ehlorobutene 
have jiowerful anthelmintic properties and possess 
advantages over other products usually prescribed for 
the treatment of cylicostomosis of tho horse 

Cofenhaokn 

Royal Danish Academy of Sciences and Letters, Oct 20 . 
Th Mo&tensen The marine fauna of St Helena 
It is demonstrated through the study particularly of 
tho echinoderms, based on collections made during 
investigations at St Helena in 1020 , that tho manno 
fauna of the island originated from three different 
sources North Africa-Mediterranean, West Indies 
-Brazil, and South Afnca-Indian Ocean, the 
various forms having been transported to the island 

S - means of currents, either as pelagic larvm or as 
ults, on floating Algn Tho island has never been 
in connexion with either Africa or South Amenoa. 
Tho statements of tho oxistenoo of manatees at St 
Helena m rooent or pleistocene times—which would 
seem to prove the existence of former land-connexion 
—rest on misapplication of the name ‘manatee’ 
to sea-lions (see also Nature, March 17, p 417) 
November 17 Johs Lindhard The so-called 
muscle action current experiments on individual 
muscle fibres show that tho action current does not 
oocur when separate fibres are directly stimulated On 
the other hand, whon the motor end plates are directly 
stimulated, whether in normal combination with 
undamaged muscle fibres, or sejiarutod from the 
mam mass of fibres, the action ourrent occurs 

December 2. Harald Bohr . The uniform con¬ 
vergence of Founor senes A general theorem con 
owning integration of oxponontial -polynomials 

January 12 Elis StrOmorkn The use of purely 
mathematical and of numerical methods in the 
problem of three bodies. 


Forthcoming Events 

Monday, March 28 

Victoria Institute, at 4 SO —G R Gaib “The Cradle 
of Mankind". 

Royal Geographical Society, at S 30 —"A Survey 
Ship on the Coeat of Labrador" (Geographic*! Film) 

Tuesday, March 27 

Royal Aeronautical Society, at 8 30 —Annual General 
Meeting. 

Royal Society op Arts, at 4 80 —Mi* Margery Per ham 
“Some Problem* of Indirect Rule in Tropical Africa" 
(Joint Meeting with the African Society ) 

Wednesday, March 28 

Royal Meteorological Society, at 8 30 —Prof W. 
Schmidt. “Micro-Climatological Work in Austria" 


Official Publications Received 

Qua* Barms asd mun 
Uni vanity of Leeda Twenty-ninth Report, 1939-38 Pp 160. 
PubUeatkm* and Abatmot* of Thews by Mem ben of the University 
daring Seaton 1989-83 Pp 31 (Leeds ) 

Mfitstry of Health • Advteory Committee a 
Blind Handbook on the Welters of the Bind ta 


Pp hr+50 (London EX. 




Empire Cotton Growing Corporation Report! reoeivo 
Experimental Stations, 1939-1933 Pp xl+SM (London 
Cotton Growing Corporation ) te M 
The SclentiSe Proceeding* of th* Royal D ' “ 

Of 8 ), No 6 The Oxidation of Hydraalne by 
Part 1' The Influence of Gaeeoo* Supenato 
‘ >r Reaction Velocity , Part * — - 

_e By Thoma* Norman Rich*_ 

Bailey Pp 43-56 (Dublin Hodge*, 

William, and Norgate, Ltd ) If 
Ministry of Health Report to Uie Mini iter of Health 

partmental Committee on QuaUflcaUona, Beereif-“ 

Promotion of Looal Oovemment Offloen Pp 9 
Stationery Olfloe) 1* M net 
The National Inatltate of Agricultural Botany 
and Aoeounta, 1(32 S3 Pp 10 (Cambridge) 

Orel* Couxmns 

- Department of Ml nee Mine* Branch Anthracite and 

Coke Analysis Survey oondnoted at the Enel Re*e»re>' 

(No 737 6 > Pp 18 (Ottawa King's Printer) 

Commonwealth of Australia Council foe Relent 
Heacamh Pamphlet No 47 "- 


suess 

(London H M 


.. Properties of Auatr 
it 1 Night Timbers of the Genua Ewahrsliu (Ash Group) Collated 
_d edited by H B DadsweU (DhMonofForest Product* Technical 
Paper No 13 1 Pp *8 + 10 plate* (Melbourne Government Printer) 
U S Department of the Interior Geological Surrey Water Supply 
Pajier 7*7 Surteoe Water Supply of the United State*. IBS* Part 
2 South Atlantic Slope and Raatem Gulf of Mexico Basins Pp 
vll+221 15 oonte Water-Supply Paper 731 Surfaoe Water Supply 

of the United States, 1M2 Parts Mlwouri River Bailn Pp a+844. 
20 rente Water-Supply Paper 783 Buiftce Water Supply of the 
United 8tatea, 1632 Part 8 Western Gulf of Mexico Bash* Pp 
vl + 197 16 ornte Water Supply Paper 789 Surikoe Water Supply 

of the United States, 1932 Part 12 North PaclHn Him. Rule, n 

Pad Be Slope Drainage Baalna In Oregon and Los 

Baaln Pp vl + 167 15 oenls (Washington, 1 

Printing once) 

Cornell University Agricultural Expr- 1 -* 

The Rate of Photosynthesis of Apple Li_ 

Part 1 By A J Hetnleke and M B Hoffman Pp 32 buneun o,o - 
The Effect of Different Planes of Protein Intake upon Milk Prod notion 
2 Further Comparison* of 16-, 20- and 24- per cent Mixtures. By 
K B Harrison, II Savage ami 8 H Work Pp 12 Bulletin 679 
The Diagnosis and Control or Mastitis By D H Udall and 8 D 

*-*■-Pp 15 Memoir 150 BhicliemUtry and Blopliyate* of the 

__lng Hen’s Egg 2 Influence of CompodUon of Air By 

Alexis L Romanoff and Anastasia J Romanoff Pp 86 (Ithaca, 

Bergens Museum Anberetning, 1932-1933 Pp 90 Arbok, 1938 

Hdte 2 Naturvldenskapellg rekke Pp 265 + 5 (Bergen A 8 

John Griegs Boktrykkert) 

FtskeridTrektoratets Bkrtfter, 8erte Havundwketaer (Reports on 
Norwegian Fishery and Marine InveaUgaUone > Vol 4. No 4 On 
the Age and Growth of the PoUack (Jadas poOaekuu ’Ll Item the 
Norwegian Skagerrack Coast By Alf Dannavlg and Adolf Serenaen 
Pp 15 Vol Mro 6 Nogen lakttegolanr over flakeynaol 1 trflUhngator 
I Barentshavet Av Thor Ivereen Pp 12 Vol 4, No 6 A Norwegian 
Fat Herring Fjord , an Oocanographlcal Study of th* KltbOord By 
T ~u Eggvln Pp B Vol i, No 7 Toreken og Fbkehavot 1983 
ie (tod and the Sea In 1983) Pp 27 + 1 plate (Bergen A S 


(The Cod 
Jolin Orte 


---,-teofthe 

The Herpetowgloal Faui_ ... 
YalchlrA Okado Pp 159-178 


Dunnu uMruu, B No lb 

the Vicinity of Nlkkfl, Japan By 
80 ten No 16 * Habitat Note* on 

________ JfanwrOsM awrwanRfars (Lhm4) In 

Hokkaklfl, Japan By Karoo Koba Pp 176-1M1 15 ten No 17 
Cber elnlgo noue Cl Baton ana dom Darmkanal von Japanbehen 
Eohlnoidoen (1) Von Mlteuo Uyemura. Pp 181-191 SO sen No 
18 On the Syngamy of some Myxomyecte* By Sofil Abe Pp 
193-202 16 senCTokyo Mareaen Co, Ltd) 

Fiftieth Annual Report of the Bureau of American Ethnology to 
the Secretary of the Smithsonian Institution, 1932-1983 Pp 7 
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Special Bale Catalogue of 
(Scientific, Technic-’ 
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A Catalogue of Books and Periodicals on Botany. 
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Prices of Scientific Books 

T HERE are few libraries of scientific books, 
whether they bo those of universities or 
other institutions or of private individuals, whioh 
have not been compelled during the last few years to 
cut down their expenditure upon periodicals The 
loss is a loss to the library, to the scientific worker, 
and to the publisher, and has increased on the 
library shelves the much detested ‘broken senes’. 
Really the outcry on behalf of continuing old 
established senes of penodioals may be more 
sentimental than rational; it iB impracticable and 
impossible for any institution to oontmue all the 
old senes and add all the new, and there is no 
sufficient reason why an old periodical Bhould be 
continued if it has degenerated m quality or if it 
can be replaced by one better suited to the needs 
of tho users of the library Co-operation between 
libraries will often solve the problem of retaining 
the fullest possible range by avoiding duplication 
of the least necessary senes 

The question, however, arises and is pressing. 
Since libraries must cut down expenditure upon 
penodicals, could a out be organised which 
will have some effect in nullifying the conditions 
against which the libraries are struggling ? We 
think it could 

Amongst many other sendees, the American 
Quarterly Renew of Biology performs the annual 
service of analysing the ooet of biological books 
received for review by that journal The result of 
John R Miner’s analysis is always illuminating, 
sometimes astounding, and has been referred to 
on more than one occasion in the pages of Natubk 
F or 1933 the number of pages reviewed by the 
Quarterly Renew was 104,725, and the comparisons 
are worked out on the average cost per page to the 
reader, the pnoes of foreign books having been 
converted into dollars at the rate enrrent when 
the book was received 

In the firet place it u satisfactory to notice that 
the general trend of pnoes continues to be down¬ 
wards , thus a decrease of 3 6 per oent from 1932 
to 1933, and of 8 9 per cent from 192fi to 1933, 
has brought the average pnoe of all the books 
reviewed to 1 005 cents a page This is in accord 
with the falling prioe of commodities in general 
throughout the world, but it is not so satisfactory 
to learn that the fall in pnoe of biological books 
has lagged seriously behind the international 
decline “Thus the books published m the United 
States show a decrease in pnoe of 8-9 per oent 
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from 1626 to 1033, whereas the wholesale com¬ 
modity price index of the United States Bureau of 
Labor Statistics declined about 40 per oent m the 
same period ” The most striking decline in pnoe 
has been m the books published in England (by 
which wo imagine the author means Great Britain, 
for Scotland is by no means negligible as a pro¬ 
ducer of biological works), and there the fall from 
0 89 to 0-66 cents a page represents more than 
26 jier cent Since this difference, as oonverted 
into dollars, probably reflects the change in the 
relative value of the pound sterling, it is sad that 
we on this side of the Atlantic cannot appreciate 
it in buying our own books 

In the seoond place, it is noticeable that in spite 
of certain readjustments of price, a very marked 
discrepancy still exists between the prices of books 
published in different countries Since the price 
comparison began in 1626, France has, until 1933, 
held pnde of place for the cheapest commercially 
produced scientific books, but m 1633, with an 
addition to cost of 23-3 per cent, the price of 
0*74 cents a page exceeds the cost of British books, 
which now are cheapest m the list 

We have not included m this comparison non¬ 
commercial books, such as Government publica¬ 
tions the primary purpose of which is presumably 
propaganda for the good of the nation as a whole, 
for which end they are subsidised Comparison 
of pnoes throws some bght upon the value placed 
by governments upon the value of scientific work 
U 8 Government publications are by far the 
cheapest m the whole list of publications, at 
0 17 cents a page, for the encouragement of the 
application of scientific results, whereas the cost 
of British Government publications is 1 39 cents a 
page, more than timee the pnee of commercial books, 
and approaching very near to the cost of German 
bookB, which are the most expensive in the list It 
would seem that either H M Stationery Office is 
inefficient as a produoer of books, or that our 
Government does not consider the results of the 
work of its scientific staffs sufficiently valuable to 
be set before the public in the way deemed desirable 
in the United States We suspect the preaenoe of 
both adverse influences , but in any event it is 
difficult to understand why there should be this 
difference between the commercial pnoe of British 
scientific books and the British Government pnoe 
As to the discrepancy between the book pnoes 
of different countries - in 1933, while the French 
price rose 23 per cent, the German prioe fell 10 
4per oent, and yet in spite of that readjustment the 


pnoe of German books is almost double that of 
French, 1 -43 oents against 0*74 cents a page. The 
German prices for medical and scientific publi¬ 
cations arc so great in comparison with those of 
other countries (except British Government publi¬ 
cations) that probably every scientific institution 
in the world has been discussing the matter as one 
of the aenous library problems it has to face 
There are several disturbing features So great 
is the discrepancy that m most libraries of 
reasonable size a very large proportion of the 
annual grant for periodicals (two thirds or more in 
USA libraries) is swallowed up by expensive 
German publications chiefly m the hands of one 
or two large firms, leaving a third or less for 
periodicals from the rest of the world That 
projiortion clearly bears no relationship to the 
relative scientific value of the journals in question 

“The cost of some of these journals has now 
reached as high as 90 00 to 173 00 dollars a year, 
and as no definite yearly Bubeonption pnee is 
announced, the subscriber cannot know before¬ 
hand what he will be called upon to pay ” There 
is a remedy , it is a drastic one, but after mature 
consideration it has been adopted and recom¬ 
mended by the Medical Library Association, on 
the advice of a special committee which it ap¬ 
pointed to inquire into the situation 

We quote in full the resolutions, as passed by 
the Association (Science, 78, 139, 1933) , they 
may be helpful to the curators of libraries of 
scientific periodicals in Great Britain, suggesting 
that by co-operation an end may bo put to what 
is no less than extortion, an exploiting of scientific 
workers, because of their desire to give due weight 
to the scientific results of every oountry 

“1 It is recommended that no library sub¬ 
scribe to any periodicals that do not have a fixed 
annual subscription price for the entire annual 
output of volumes or parts That such pnoe be 
stated in advance, and also a statement of the 
number and parts to be issued per year 

"2 That the Committee on the Cost of Current 
Medical Periodicals be empowered to invite the 
various library groups of this and other countries 
to co-operate with us in the above-mentioned and 
other measures, neoesaary to establish more 
equitable prices for medical and other scientific 
journals, and that the approach to library organiza¬ 
tions in other oountnes oe made first through the 
president of the International Federation of 
Library Associations 

“3. We believe there is a widespread opinion 
that there must be a substantial reduction in 
extent of, and in subscription pnoes for, the most 
expensive medical and other scientific periodicals, 
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and we further recommend that, unless definite 
word to this effect is reoeived prior to renewal of 
subscriptions for 1934, libraries cancel their sub¬ 
scriptions to the most expensive journals, except 
one library in each of 6 to 10 rones throughout 
the United States and Canada ” 

Some of our British universities have found the 
strain of German periodical subscriptions to bo so 
great that they have already drastically cut down 
the list But isolated action penalises the pioneers 
and may not be sufficiently cumulative to have the 
effect desired , whereas co-operative action, oven 
throughout the English-speaking world, could 
scarcely fail to bring about a more reasonable 
attitude on the part of the publishers concerned 
J R 

Protozoology in the United Sates 

The Biology of the Protozoa By Prof Gary N 
Calkins Second edition, thoroughly revised 
Pp xu +607 +2 plates (London Bailhfere, 
Tindall and Cox, 1933 ) 37s 6 d 

T HE first edition of this book appeared in 1026, 
and was favourably reviewed in these pages 
at the time (Naturk, 118, 783, Nov 27, 1020) 
by another hand and sinoe this now version is 
described as “thoroughly revised”, one turns to 
it with confident hope that the shortcomings of 
the earlier volume have boon, in the main, remedied 
According to the author’s preface, the chief amend¬ 
ments are as follows 

“After the first introductory chapter we plunge 
at onoe in Chapter II into the substances and 
structures of the fundamental organization This 
is followed . by the development of those 
substances and structures into cytological deriva¬ 
tives (Chapter HI) and taxonomic structures 
(Chapter IV) of the derived organization Tn 
Chapter V the general physiological activities are 
considered in anticipation of Chapter VI on 
reproduction. The problem of general vitality 
and its significance in fertilization and the accom¬ 
panying phenomena of sex differentiation, matura¬ 
tion, reorganization, adaptation and variations are 
treated in Chapters VII, VHI and IX The 
special chapters on taxonomy, together with more 
elaborate keys to genera, are transferred from the 
middle of the book to the end m Chapters XI, 
Xn, XHI and XIV.” 

ThiB second edition also contains a new chapter 
entitled “General Eoology, Commensalism and 
Parasitism” As the author truly says, “Parasitism 
and disease should be considered in any work on 
general biology These topics were omitted in the 


first edition but are introduced here in Chapter X”. 
In this chapter is included a discussion of the 
dysentery amoeba of man (Entamoeba histolytica), 
in the oourse of which the author insinuates that 
the present reviewer comes “rather close to unfair 
dealing” in his interpretations of history and 
nomenclature This charge should bo answered at 
once, as it has already been singled out for com¬ 
mendation in the United States But it will suffice 
to note that Calkins’s other allegations are here 
often clearly incorrect, and his conclusions demon¬ 
strably wrong For example, he tells us that 
Loach, m his classical case of amoebic dysentery, 
“found an abscess of the liver containing amebse” . 
he gives Councilman and Lafleur credit for modern 
views which they did not express and he con¬ 
cludes, apparently, that the correct name of the 
parasite in question is “Endamaba dysenteries 
(histolytica )"—an unorthodox combination in which 
every term appears to be unjustifiable It may 
be noted further, as evidenoe of tlio author's own 
fairness and impartiality, that he finally assigns 
the reviewer s discovery of the complete life-cycle 
of the parasite tn mtro to two later American 
imitators Calkins is obviously unfamiliar with 
this branch of his subject, and his excursion into 
it seems therefore regrettable 

Unfortunately, many other pages in this book 
invite similar criticism The “thorough revision” 
which it has undergone has neither brought it 
reasonably up to date nor corrected scores of 
factual mistakes in the first edition and its pre¬ 
cursors Proper names are still too often mis¬ 
spelled, or printed without their diacritical marks 
no magnifications are noted for most of the 
figures, so that composite pictures are likely to 
delude the unmstnicted (for example, Fig 4, p. 23, 
where a Chdomastix cyst appears as large as an 
adult Euglypha) it is scarcely over indicated 
whether the illustrations show living or fixed and 
stained specimens the fabulous figures of “mitosis 
in Endamaba coli" (Fig 26, p 53—rightly claimed 
as “original”) are still unblushingly displayed • 
and the bibliography is still carelessly done and 
unrepresentative Many authors are hardly 
treated, and the references as a whole are still 
inadequate As an example, it may be noted that 
Wenyon, our leading protozoologist—whose name 
was omitted altogether from the “Bibliography” 
in the first edition—is now credited with only 
two publications, both bibhographically inexact. 
Most other living English protozoologists are 
ignored The "more elaborate keys to genera”, 
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to Du u vs have tested them in detail, seem 
more likely to mislead than to direct the beginner 
—for whom they are presumably intended 

Some of the defects just noted are doubtless to 
be excused as survivals from earlier publications, 
yet even so it is hard to understand how they 
have escaped a reviser’s eye. But Calkins is nothing 
if not conservative In 1901 he called the Father 
of Protozoology "Anton von Leeuwenhoek”—as 
though he were a German—and he called Leder- 
muller “LedenmUller” , and in 1933 he does so 
stall. On the other hand, it should be added that 
both text and illustrations have now been slightly 
curtailed, while two ooloured plates—borrowed 
from others—have been incorporated but there 
is also now only a single index (19 pages) instead 
of the separate author and subject indexes (26 
pages in all) in the first edition, though the 
price has been increased by approximately 7 per 
oent 

Errors in detail are present in every book ever 
printed, and we have no desire to Lay undue 
emphasis on a few glaringly exhibited m the work 
under review A book may be good in general, 
though bad in particulars and the present 
volume must therefore be considered and judged 
also from a wider angle Yet this is very difficult, 
because—despite its rearrangements, additions, and 
corrections—no rational plan seems to underlie the 
work as a whole It seems still to be a medley of 
morphology, systematic*, and physiology, pre¬ 
cariously held together by loose generalities, 
while the very title, with its undefined term 
“biology”, is apt to mislead us regarding the 
author’s aim—if any But it is “unfair dealing”, 
perhaps, to ask for greater precision, since he tells 
us in his opening line* that he “has made no 
effort to give a complete account of the Protozoa” 
but “rather a study in biology illustrated by the 
unicellular animals”. This is certainly very vague , 
yet it may possibly be brought to a sharper focus 
by the fine-adjustment of history—a method of 
approach to his subject for which the author him¬ 
self has evidently but little liking 

Prof Calkins has now published—including this 
second edition of the third—no less than four text¬ 
books of protozoology - and this is a record No 
other man has produced so many, single-handed. 
In 1901—when he was but thirty-two years of 
age- h e gave us “The Protozoa”, in 1910, 
“Protgfipology” , and in 1926 and 1933 his two 
versions of “The Biology of the Protozoa”. All 
these works are genetioaliy connected, and 


together they give us a rough picture of their 
author’s protozoological progress. Their titles 
alone suggest his steady advance from the 
definite and concrete into the abstract and 
obscure. 

This can also be shown in other ways. For 
example, in 1901 Calkins believed whole-heartedly 
that all Protozoa are “unioellular organisms”. 
Apparently he docs so still, but he now finds it 
necessary to qualify this definition and say that 
they are organisms “usually consisting of a single 
cell” [italics not in original] . but as this quibble 
olearly cannot evade the real difficulty, he attempts 
to safeguard himself by adding that "As organisms 
the Protozoa are more significant than as cells” 
(whatever that may mean), and to forestall the 
obvious rejoinder he roundly alleges that those of 
us who reject the oell-theory, as applied to the 
Protozoa, do so merely "through sophistry” 
Surely the boot is on the other foot 

In his preface to the original odition (1926), Cal¬ 
kins indicated his general views more folly than 
he does now He drew a novel distinction between 
"Protozoa-study” and “Protozoology” as a science, 
and expressed a hope that his new presentation 
of the subjeot might oonvert the first into the 
seoond "The underlying biological principle in 
this presentation,” he wrote, “is the imtabihty 
of protoplasm, combined with protoplasmic organ¬ 
ization. . . Each such organization, under ap¬ 
propriate stimuli undergoes differentiation through 
which the derived or visible organization ib 
developed from the fundamental organization 
Through irritability of protoplasm and reactions 
to internal stimuli arising through metabolic 
activities as well as through reaction* to external 
stimuli, the fundamental organization is pro¬ 
gressively changed”—and so on, in the same 
strain But protozoologists—like protozoa— 
consist of “protoplasm” and are therefore irritable . 
and rome of us, at least, believe that what our 
science really needs most at present is more 
"Protozoa-study" and less “Protozoology” (in 
Calkins’s sense) We want more foots, and fewer 
generalities and obsolete platitudes We have no 
use for discussions about “the senesoenoe of proto¬ 
plasm” and similar fossils, because we regard all 
such antiquities as products of bad bacteriology 
and worse logic 

No one man can now compose an accurate and 
comprehensive treatise an protozoology in all its 
manifold ramifications Prof Calkins has been 
attempting this impossible task—for our instruction 
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and diversion—during more than thirty years , 
and though some English protozoologists dispute 
his knowledge and general notions, and few of us 
share his particular affection for Paramecium and 
l'roleptus, we can all admire his courage and feel 
grateful to him for his persistent presentation of 
the tenets of his own peculiar sect in Amenoa 
Clifford Dobell 

Towards a Planned Society 

(1) Education for Industry and Commerce in 
England. By A Abbott Pp xiv+228 
(London Oxford University Press, 1933) 
6 a net 

(2) The Anti-Slum Campaign By Sir E D 
Simon Pp viii+200 (London, New York 
and Toronto Longmans, Green and Co , Ltd , 
1933) 2s 6d net 

(3) Product Money a Sequel to 'Riches and 

Poverty' By Sir Leo Chiozza Money Pp 
xv+ 172 (London Methuen and Co, Ltd, 

1933 ) 6« net 

(4) Science and Democracy adjusting the Laws 
of Advancing Mechanization to the Objectives of 
Civilized Policy By Frank Tnnoa Pp v+202 
(Melbourne Brown, Prior and Co , Pty , Ltd , 
1933) 

HE four volumes under review deal with 
diverse subjects, but each subject is regarded 
from essentially the same angle—its plaoe In a 
planned society and the contribution of scienoe 
to those many vexed problems with which the 
advent of power production confronts our age 
(1) Technical education in Great Britain has in 
recent years had no abler expositor than Mr A 
Abbott, who m this volume gives us not only 
an admirable yet ooncise historical review of the 
development of commercial and technical educa¬ 
tion during the last century, but also a lucid 
statement of the present position and an eloquent 
plea for the framing and carrying out of a definite 
policy of recruitment and training fbt the per¬ 
sonnel of industry and oommeroe In his view, 
two main tasks now oonfront us Fust, the con¬ 
version of the present secondary school into a 
more flexible instrument for the common welfare , 
■nd secondly, the correlation of our system of 
technical education with our methods of general 
education and with the needs of industry and 
oommeroe 

Both tasks call for a much closer oo-operation 
between industry, oommeroe and education If 


the secondary school by modification of its curri¬ 
culum is to become a more suitable basis for the 
vocational education of the teohnioal school, it 
must equally remain at all oosts a place of general 
education, and Mr Abbott does well to direct 
attention to the dangers of the present examination 
system m this respect Equally he stresses the 
bearing of technical education on industrial 
efficiency and the restoration of our lost prosperity 
or maintenance of our higher standard of living 
He makes the trenchant oommont that the in¬ 
efficiency of some industries is due to their failure 
to utilise the scientific knowledge now available 
for them, because they do not employ enough 
men with the necessary wide and thorough 
scientific traming , and he observes that in many 
branches of industry there is no real hope of 
applying, on any adequate scale, the new know¬ 
ledge gained by the various research associations, 
until the qualifications of the men at the top have 
been improved The changing nature of industrial 
skill, which now demands considerable intelligence, 
a sound general education, a willingness to develop 
fresh interest and an ability to adapt oneself 
easily and completely to fresh tasks, enforces the 
pressing need for a policy of recruitment deliber¬ 
ately conceived by every industry , with this 
policy should be associated a definite plan of 
traming and promotion m which the exaet function 
to be exercised by the schools has been determined. 

With this wide vision and emphasis on a definite 
policy, the individual aspect is not forgotten. On 
the contrary, the problems which arise from the 
decreased vertical mobility of labour are one of 
the grounds on which a considered policy of 
recruitment is urged, and the whole book is equally 
a plea for planned industrial and commercial 
education, and for an educational system whioh 
guarantees to our children expert and sympathetic 
guidance in choosing a profession and adequate 
training for its skilled practioe The problems 
of technical education are well and fairly stated, 
and the book has just claims on the attention of 
every scientific worker who is concerned with the 
future of industry and commerce 

(2) Sir E D Simon writes as an acknowledged 
authority on housing, but his book claims the 
attention of scientific workers as much for its 
dearly sounded call for national planning in this 
important field as for its lucid and readable 
description and analysis of the present housing 
situation He sees the necessity for what he 
describes as a hew type of politician, who 



478 


NATURE 


March 31, 1934 


is able to come to a scientific conclusion on 
matters where his emotions or party interest are 
involved, and he deplores the weakness of our 
present party system that, in such matters as 
housing, each side prefers to urge a distorted 
version of the facts which suits its own prejudices 
rather than to ascertain the truth He does more, 
however, than sound a warning as to the disastrous 
consequences which flow from a two-party system 
when each party as it comes into power spends its 
energy in such fields in reversing the plans of the 
other 

Sir E D. Simon gives us the outlines of a national 
plan, which includes the provision of an adequate 
statistical department to prepare the estimates on 
whioh a scientific housing problem could be 
elaborated to meet the real needs of the population. 
It would include a strong technical department, 
comprising a research section and taking stock of the 
needs of the tenant, methods of municipal manage¬ 
ment, the construction and design of houses and 
tenements, etc, and a planning department 
covering planning in all its aspects—the estate, 
the city, the region and the country as a whole as 
well as the movements of population and industry 
The mere enumeration of the essential activities 
indicates the many gaps which exist in our preeent 
knowledge and the inadequacy of our present 
attack on the problem 

The author states a masterly case for a Ministry 
of Housing or a National Housing Board, which 
could render services in elaborating new policies 
and guiding and helping local authorities compar¬ 
able with those rendered by the Board of Educa¬ 
tion m its own field It ib obvious that he has 
himself a definite policy conceived on scientific 
hues, and it is urged with a reasonableness and 
an emphasis on practical issues which heartily 
commend it to the scientific worker 

(3) Sir Leo Chiozza Money faces the problems 
with which scienoo confronts society and makes a 
bold plea for a planned eoonomy His explanation 
of the arrangement for the exchange of com¬ 
modities whioh he describes as “product money” 
leaves the reader with many unanswered questions 
m lus mind. His explanation is indeed merely a 
sketchy outline of his proposals, and muoh of the 
book is only a restatement of familiar criticisms 
of the existing credit and currency system. He is 
much more convincing in his exposition of the 
inadequacy of present exchange methods to oops 
with the increasingly rapid expansion of machine 
production, than in the presentation of his own 


proposals for the abolition of a circulating medium 
and the substitution of his produot money—“a 
non-circulating order upon production” 

The value of the book lies rather in the outlook, 
which refuses to aooept the preeent unsatisfactory 
situation and seeks to find other and adequate 
methods of solving the problems of production, 
distribution and exchange 

(4) Mr Tnnca’s essay in the same field is a 
somewhat disappointing effort. He endeavours 
to trace in turn the relations of scienoo and 
industry, the limitations of the machine and the 
bearing of machine production on employment 
and finanoo, and finally the relation of industry 
to the wider background of economic and social 
life At the outset he lays a good deal of stress 
on what he terms the wave-law of mventive 
progress, but without giving adequate evidence 
m support of his point, nor does he allow suffi¬ 
ciently for the lessening place of invention m 
modern industry as a result of the teamwork 
implioit in industrial research under present-day 
conditions Mr Tnnca handles an interesting 
theme, another attempt to bring scientific thought 
to play m every department of life , but this book 
is marred by so much jargon and careless writing 
that he is sadly open to the charge of having 
something to say but not knowing how to say 
it R Briohtman 

The Natural Resins 

Die Ilarze The botamschen und chemutchen 
Orundlagen unserer Kenntmss* uber die Bxldung, 
dte Enlwxcldung und dte Zuaammenaelzung der 
pflanzltchen Exkreie Bearbeitet von A Tschirch 
und Ench Stock Dritte umgearbeitete A ullage 
von A Tschirch Dte Harze und dte Harz- 
behalter Band 1 Pp xv+418 (Berlin 
Gebruder Bomtraeger, 1033 ) 47.25 gold marks 

T HE natural resms continue to increase in 
eoonomic importance notwithstanding the 
competition from synthetic materials, and they 
are the subject of monographs in several languages 
Prof Tschirch is one of the pioneers m the field 
and his book has long been a standby for those 
seeking information This, the third edition, has 
been completely rewritten with the assistance of 
E Stock ; it covers, as explained in the sub-title, 
the botanical and chemical basis of the knowledge 
of the formation, development and composition of 
the plant excretions. The volume before us 
oontains the general principles of the subject, 
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subsequent volumes being devoted to the individual 
reams , it u divided into morphological, physical 
and ehemioal sections following a lengthy chapter 
on the formation of the exudates This first 
chapter is copiously illustrated both with micro¬ 
scope drawings of oell structure and with photo¬ 
graphs of the trees showing the method of col¬ 
lecting , it includes one fine plate m colours 
illustrating the fluorescence analysis of balsams 
and resins in the quartz lamp The thorough and 
exhaustive nature of these sections which charac¬ 
terise the resins arc exemplary 
The chemistry chapter commences with a 
section some hundred pages m length detailing the 
historical development of this special inquiry It 
starts back in the sixteenth century with reool- 
lections of amber, which incidentally gave the 
name to electricity, and may be traced through 
the period of qualitative investigation in the 
eighteenth century and of quantitative study in 


the early nineteenth from the days of Unverdorben 
to those of Hlasiwetz Dry distillation and flision 
with alkali were among the processes summoned 
to help, and protocatechuic acid and phloroglucmol 
were recognised as important constituents The 
application of newer methods to the inquiry largely 
begins with Tschireh’s own work, commencing m 
1886 The whole is a story of profound interest 
to the expert and the value of the section is 
enhanced by the copious references to the original 
literature from 1661 onwards, few subjects can 
have been more thoroughly monographed on the 
chemical side 

The problem of the reams is far from solved , 
like other complex polymers of high moleoular 
weight, such as starch and the proteins, they are 
mixtures—a point emphasised by TBohirch 

The chemical section describes the generalities , 
the details of each resin will follow m the sub¬ 
sequent volumes E F A 


Short 

A Modem Outline of Evolution By George White- 
head Pp vu +324 (London John Bale, Sons 
and Danielsaon, Ltd , 1933 ) 7« 6 d net 
Many books on organic evolution written by 
scientific men famous for their researches are 
suitable to students but not to the public, who do 
not desire more than passing references to the 
facts and the general outline of theories The 
book before us has no illustrations , it is reason¬ 
ably cheap and as it nowhere labours, it is comfort¬ 
able reading It thus should be a useful guide to 
those who wish to understand ‘the complex mani¬ 
festations of life’. It is frankly a compilation, the 
story of the ongin of the earth leading up to that 
of life Evidences of evolution are next given and 
then the theories as to how it comes about, suit¬ 
ably ending up with a chapter on vitalistic evolu¬ 
tion Unfortunately there is a certain lack of 
understanding of the physiology of animals, 
function and anatomy being two inseparable 
factors The chapter on Kropotkin’s ‘mutual aid’ 
seems a cunous and unnecessary interpolation 
between Darwin and Weissmann , p and that on 
“Mutations and Mendehsm” should in our opinion 
be entirely rewritten. 

There can be no clear differentiation in the 
reader’s mind between fluctuations and muta¬ 
tions, and the author’s references to the opinions 
of those who are not researchers in this field are 
often valueless The term ‘character’ or ‘char¬ 
acteristic’ has a clear meaning, and why it is 
stated that only about seven such “can be found” 
in the pea is extraordinary, since recent research 
suggests that all characters are Mendelian, and 
more than 400 characters have been determined 
in DroaopMa. 


Reviews 

Further, no book on evolution can be regarded 
as complete which does not give some aooount of 
recent research on genes, hereditary structural 
units responsible for every transmissible character 
This is now tho chief field of research loading up 
to tho understanding of the mechanics of organic 
evolution, and ono which the author need not 
fear to summarise in his second edition 

Dr H 0 Bronns Klassen und Ordnungen des 
Tierreicha Band 4, Abt 2, Buch 2 Acantho- 
cephaln Bearhcitet von A Meyer Lief 1. 
Pp 332 39 60 gold marks Lief 2 (Schluss- 

Ueferung) Pp vi 4-333-582 32 gold marks 

(Leipzig Akademwche Verlagsgesellsohaft 
m b H , 1932-1933 ) 

Dr Mkyeb gives an interesting historical account 
of the Acanthocephala from their discovery by 
Leeuwenhoek (1695) who found two species in the 

S it of the eel Koelreuther (1771) and O F 
uller (1776), who independently recogmsod that 
those worms wore different from other helminthes, 
named the first two genera, Aeanthocephalus and 
EcKxnorhynchus Bromser (1811), who is stated 
to have examined 40,000 individual animals for 
the presence of Aoanthocephala, and Rudolphi, 
whose published acoounts extend over the period 
1795-1820, added much to our knowledge of these 
parasites. Westrumb produced in 1821 the first 
monograph of the group, which moluded a 
description of 90 species and an account of the 
anatomy and physiology Lcuckart (1862) in¬ 
itiated the studies on the life-history, and various 
writers, including the author, have developed the 
systematica of the group 
The historical aooount is followed by the 
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systematic consideration of twelve families, 68 
genera and 268 species and by an admirable 
description of the external features, biology, 
anatomy and development. In a short chapter 
of ten pages the damage caused by these worms 
in fish and domestic animals and m man is con¬ 
sidered. Tables are given showing the hosts, both 
invertebrate and vertebrate, of Aoanthooephala, 
and the geographical distribution of the genera and 
species. A key for distinguishing the genera, a 
detailed bibliography and three indexes (author, 
systematic and structural) are added The illus¬ 
trations, 382 in the text and one plate, are well 
chosen and excellently reproduced, and the work 
forms an admirably planned and executed mono¬ 
graph 

Handbuch der physikahschen und techmschen 
Mechanic Herauagegeben von Prof Dr F 
Auerbach und Prof Dr W Hort Band 7 
Qrenzqebiete der technischen und physikahschen 
Mechanic Lief 1. Pp iv+238 Ldof 2 Pp 
vi+239-490. Lief 3 Pp vn+ 491-814 Lief. 
4: Alphabettsches Sachrtgister zu Bande 1-7. 
Pp xv+ 816-863 (Leipzig Johann Ambroeiua 
Barth, 1028-1931 ) 72 gold marks 
Thk appearance of vol 7 completes the publication 
of this great handbook of physical and technical 
mechanics (the successor to the famous Winkel- 
mann’s “Handbuch der Physik”) Publication 
has prooeeded at intervals smoe 1927, and previous 
parts have already been briefly reviewed in 
Natubk The present volume is devoted to 
border-line branches of mechanics Its articles 
and their authors are as follows capillarity 
(Auerbach, 168 pp.), capillary chemistry (Freund- 
hoh, 19 pp), disperse systems and the Brownian 
motion (Fiirth, 40 pp), thermodynamics (Auer¬ 
bach, 48 pp ), kinetic theory of gases (Auerbach, 
62 pp), statistical mechanics (Furth, 48 pp), 
fluctuations (Furth, 32 pp ), theory of solid states 
(Braunbck, 38 pp), atomic mechanics (Joos, 33 
pp ), constitution of matter (Bennewitz, 27 pp.), 
chemical status and dynamics (Bennewitz, 34 pp ), 
adsorption (Bluh, 42 pp ), technical application of 
adsorption (Berl and Andress, 20 pp ), the flotation 
process (Berl and Schmitt, 20 pp ), diffusion with¬ 
out dividing walls (Fiirth, 70 pp ), osmosis (Furth, 
35 pp), technical applications of electro-osmosis 
(Berl and Andreas, 8 pp ), solutions (Furth, 46 pp ), 
electro- and magneto-mechamcs (Auerbach, 20 
pp) An alphabetical subject index to the whole 
of the seven volumes completes the work 

Plant Ecology • for the Student of British Vegetation 
By Dr. William Leach (Methuen’s Monographs 
on Biological Subjeots.) Pp vu + 104 (London 
Methuen and Co , Ltd , 1933 ) 3s. 6d net 
Thk increasingly prominent position occupied by 
habitat factors m modern ecological work is 
refleeted in this book, more than half of which is 
devoted to a discussion of climatic, phynographio 
and biotic factors and the methods employed in 


their practical investigation A particularly large 
section is devoted to soil problems and, having 
regard to their all-important eoologies! influence 
in Great Britain, this section should prove one of 
the most acceptable features of the book 

The sections dealing with biotic factors and 
plant succession are well done, the numerous 
examples illustrating clearly their mode of opera¬ 
tion m specific plant communities A chapter is 
given to the practical side of the subject m which 
directions are given for mapping vegetation, 
quadrat and transeot observations, and estimating 
water content, organic matter and hydrogen ion 
concentration of soils The book concludes with 
a short account on broad lines of the principal 
present-day types of British vegetation and of the 
poet-Glacial changes which nave occurred as 
revealed by peat investigations 


Diseasea of the Heart described for Practitioners 
and Students By Sir Thomas Lewis (Depart¬ 
ment of Clinical Research, University College 
Hospital, London) Pp xx+297 (London. 
Macmillan and Co , Ltd , 1933 ) 12s 6 d net 
Thh name and reputation of the author of this 
book are sufficient guarantee of the accuracy of 
its contents and the wisdom of its teaching , but 
what makes it particularly attractive is its unusual 
arrangement, which is that of disorders of cardiac 
function, rather than of diseases of the heart The 
distinction is no small one , a patient’s heart 
concerns him only in its degree of competence to 
carry out its work , that this aspect should be 
the mam conoem of the physician is the basis of 
Sir Thomas Lewis’s teaching, and one of the best 
features of his book is its departure from the 
traditional arrangement of “diseases of the peri¬ 
cardium, of the muscle, of the valves”, preceded 
by the stock “anatomy and physiology” If any 
practitioner tends to forget that his work is to 
treat patients, not diseases, this book, and m 
particular a oertain half-dozen paragraphs in the 
last chapter, will provide the reminder 


Epidemiology, Historical and Experimental the 
Herter Lectures for 1931 By Major Greenwood 

§ p x +80 (Baltimore, Md The Johns 
opkins Press , London. Oxford University 
Press, 1932.) 9s. net 

In this little book are reproduced the twentieth 
senes of the Herter lectures, delivered in 1931 by 
Prof Major Greenwood The first lecture is historic¬ 
al, the second describes a biological experimental 
study of epidemics, and the third considers the 
subject of immunity The bioetatutio&l method of 
investigating disease in experimental communities 
leads the author to some interesting conclusions 
relating to the influence of the introduction of 
non-immune members into a herd , and although 
it does not yet contribute any suggestion to the 
problem of controlling epidemics, its more ex¬ 
tended application may indicate the means by 
which real progress can be made. 
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The New Hydrogen* 

By The Bight Hon Lord Rutherford, oh, rss 


|?Ott more than a century scientific men 
r believed with confidence that pure water 
was a well-defined chemical substance, H.O, of 
molecular weight 18 This belief was shown by 
the fact that the unit of mass, the kilogram, con¬ 
sisting of a cylinder of platinum-indium, was 
initially chosen to be of the same mass as 1,000 
cubic oentimetres of water at the temperature of 
maximum density Subsequent measurements 
showed that this was slightly m error, so that the 
umt of mass was defined in terms of the metal 
standard It was only about four years ago that 
this oonfidenoe was slightly disturbed as a result 
of the study of the isotopic constitution of oxygen 
Instead of being a simple element of mass 10, 
oxygen was found to contain in small quantity 
isotopes of masses 17 and 18 It was dear from 
this that pure water must contain some molecules 
of weight 10 and 20 as well as the normal 18 
Sinoo, however, it seemed very unlikely that the 
proportion of the isotopes could be sensibly 
changed in the processes of preparation of pure 
water, this result, while of much theoretical 
interest, did not appear to have any practical 
importance 

As a result of investigations during the last 
two years, there has been a revolutionary change 
in our ideas of the constancy of the constitution of 
water This has resulted from the discovory that 
a hydrogen isotope of twice the normal mass is 
always present m preparations of ordinary 
hydrogen While this isotope of mass 2 exists 
only m small proportion—only about 1 in 0,000 
of the mam isotope of mass 1—yet, on account 
of the marked difference in mass of tho two com¬ 
ponents, the relative concentration of tho two 
isotopes can be varied in a marked way by various 
physical and chemical processes This is seen by 
the fact that we are now able to obtain prepara¬ 
tions of water in which the isotope of hydrogen 
of mass 1 is completely replaced by the isotope 
of mass 2 The density of the heavy water is 
about ten per cent greater than ordinary water ; 
while its freezing point is 3-8° C, and its boiling 
point 1 42° 0 , higher. Though in outward appear- 
anoe this heavy water resembles ordinary water, 
yet in general its physical Mid chemical properties 
show marked differences. Not only does the vapour 
pressure vary markedly from the normal, but also 
the latent heat ib considerably higher. Both the 
surface tension and spodfic inductive capacity are 
lower while the viscosity is muoh greater. 

It is of interest to indicate briefly the almost 
romantic history of this rapid advance in know¬ 
ledge, and to note that there are certain points 
of analogy between the discovery of heavy 
hydrogen and the discovery of argon in the 
atmosphere by the late Lord Rayleigh. In both 

• Mmmtdtavwmsttteaartiiwtttstimmndv.Kumts. 


oases the clue to the discovery depended on the 
recognition of the importance of small differences 
observed m accurate measurements of density. 

When the relative abundance of the isotopes 
of oxygen was first measured, Birge and Mendel 
showed that there was a slight discrepancy—only 
about 1 in 5,000—between the ratio of the masses of 
the atoms of hydrogen and oxygen measured by 
Aston by the method of positive rays and the 
ratio deduced by direct chemical methods. They 
ooncluded that this small difference was greater 
than the probable experimental error m the 
measurements and in explanation suggested that 
hydrogen might contain m small quantity—about 
1 in 4,000—an isotope of mass 2 Let us oomiider 
for a moment how the presenoe of such an isotope 
could be demonstrated by direct experiment. 
Both the H 1 and H* isotopes would have the 
same nuclear charge of 1, and have one external 
electron, and would thus be expected to give the 
same type of optical spectrum under the influence 
of the electric discharge It is to bo remembered, 
however, that the electron, the movements of 
which when disturbed give rise to its characteristic 
radiations, is coupled to the nucleus , and that the 
rates of vibration, although mainly governed by 
the nuclear charge, are slightly affected by the 
mass of tho nucleus itself On account of the 
greater mass of the H* -isotope, it can readily be 
calculated that the Balmer linos in the spectrum 
of heavy hydrogen should appear slightly dis¬ 
placed towards the red In the case of the a line, 
the displacement amounts to 1 78 angstrom units. 
When an electno discharge is passed through 
ordinary hydrogen, weak satellites should thus 
appear on tho side towards the red The presence 
of such weak satellites in the right position was 
first detected m experiments made for the purpose 
by Urey, Brickwedde and Murphy Tho intensity 
of the satellite compared with the strong H* line 
was difficult to measure with certainty but was 
found to be of the order of 1 to 5,000. 

Experiments were then made to enrioh the H* 
isotope by fractional distillation of liquid hydrogen , 
and with some suooess. Another important 
observation was made by Urey and Wash bourn, 
who found that the water in old elootrolytio cells 
contained a larger proportion of heavy hydrogen 
than the normal The concentration of H* was 
found to be rapidly enriched by continued electro¬ 
lysis. This gave the key to a successful method 
of obtaining heavy hydrogen in quantity The 
processes involved were carefully investigated by 
Lewis and Macdonald, and the electrolysis of water 
was carried out on a comparatively large soale 
Nickel electrodes were used, and sodium hydroxide 
as an electrolyte. In general, it was found that 
thd escape of H 1 during electrolysis was five to 
sik tunes faster than that of ft* relative to their 
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concentrations in the solution. There was in 
consequence a steady accumulation of the heavy 
isotope in the water in the process until nearly 
pure heavy water was obtained Assuming that 
the initial concentration of H a in the water was 
1 in 0,000, about 1 o o. of pure heavy water should 
be obtained by electrolysis of 0 litres of water 

Lewis succeeded in preparing many cubic centi¬ 
metres of heavy water in which ordinary hydrogen 
was present in very small quantity He and his 
collaborators investigated the mam physical and 
chemical differences between heavy water and 
ordinary water, to some of which I have already 
referred Our congratulations are due to our 
American colleagues for the masterly way they 
have opened up and developed bo rapidly this new 
field of knowledge, which it ib certain will prove 
of great scientific and practical importance in 
many directions in the near future Prof G N 
Lewis, of the University of California, who was 
the first to prepare nearly pure heavy water, 
generously presented samples of this water to a 
number of investigators, not only in his own 
oountrv but also in Europe, in order to givo them 
an early opportunity of testing its properties I 
am personally much indebted to Prof Lewis for 
a sample of Hub heavy water with which wo were 
able to make a number of experiments on the 
transformation of matter to which I shall refer 
later 

We aro all aware of the important part that 
hydrogen plays in many chemical compounds and 
particularly in organic molecules When reason¬ 
able supplies of heavy water are available to the 
experimenter, there will no doubt be great activity 
in preparing and studying many compounds in 
whioh H* in the molecule is wholly or partly 
replaced by H* Already a few investigations 
have been carried out, for example, with ammonia 
and with hydrogen iodide, in which H l is replaced 
by the hoavy isotope It has been found that m 
mixtures of light and heavy hydrogen gas, the 
atoms interchange on a nickel surface at a tem¬ 
perature of about 000° C and tho conditions of 
equilibrium and heat evolution have been in¬ 
vestigated. During the next few years we may 
expect an intensive study to be made of the change 
of properties of compounds in which heavy 
hydrogen is used It will be of particular interest 
to examine the changes in the rates of reaction 
at different temperatures when heavy hydrogen is 
substituted for ordinary hydrogen 

The diaoovery of the new water will be of great 
importance in another direction, namely, its effect 
on the processes occurring m animal and plant 
life There has not yet been sufficient tune to 
make more than a lew preliminary experiments 
in this field, and then only on a small scale, Lewis 
finds that seeds of a certain tobacco plant did not 
germinate in pure heavy water but did so when 
the concentration of heavy hydrogen was about 
one half In experiments by other observers, well- 
defined physiological effects have been obtained 
for quite small concentrations of heavy hydrogen 


in water. Further observations in this highly 
important field of inquiry will be awaited with 
muoh interest 

It « widely recognised that the new hydrogen 
will prove of so muoh general importance to 
chemistry and phyuos that it is desirable to give 
it a definite name and symbol Prof Urey, its 
disooverer, has suggested that the isotope of mass 
1 should be called ‘protium’ and the isotope of 
mass 2 ‘deuterium’, while the nuoleus of heavy 
hydrogen, which has already been found very 
efficient as a projectile in transforming matter, 
should be called ‘deuteron’ or ‘douton’ The ques¬ 
tion of a suitable nomenclature is one of general 
importance to scientific men and deserves careful 
consideration The name ‘diplogen’ (ShtAow, double) 
for H* and ‘diplon’ for tho nucleus seemed to find 
some favour in England as an alternative The 
symbol D for the heavy isotope seems appropriate 

While diplogen (or deuterium) may be separated 
in quantity from heavy water in nearly a pure 
state, it is of interest to refer to another method 
of separation employed by Hertz By utilising a 
special diffusion method devised by him, he has 
teen able to separate from ordinary hydrogen gas 
about 1 c c of diplogen m such punty that the 
Balmer lines of hydrogen were not visible in its 
spectrum With such pure material, it should be 
possible to study in detail tho complicated band 
spectrum of diplogen and compare it with that 
of hydrogen 

We have not so far considered the question oi 
tho nuclear structure of diplogen and its relation, 
if any, to that of ordinary hydrogen Wo first of 
all require to know its mass with accuracy, this 
has been measured by B&inbndge by using a 
modification of the positive ray method, who 
found that the mass of the atom is 2 0136 while 
the mass of the hydrogen atom is 1 -0078 in terms of 
the mass of tho main isotope of oxygen taken as 10 
This mass is slightly less than the combined mass 
of two H atoms Sufficient evidence is not yet 
available to decide whether the D nucleus is 
simple or composite, and there are a number of 
possible combinations to consider between the 
four units, the electron, positron, neutron and 
proton If we assume, as seems not unlikely, 
that the D nucleus oonsists of a close combination 
of a proton with a neutron, it can be shown from 
the masses oonoeraed that its binding energy should 
be Bomewhat leas than 1 million volts if we take 
the value 1 0007 for the mass of the neutron as 
estimated by Chadwick If this be the oase, we 
should expect the diplon to be broken up occasion¬ 
ally into a proton and neutron aa a consequence 
of a close collision with a fast a-particle. Experi¬ 
ments to test this have so far yielded negative 
results If this dissociation ooours at all, the 
probability of such an event must be very small 
Lawrence, from a study of the bombardment of 
elements by diplons, suggests that the diplon 
may break up into a proton and neutron in the 
strong electric field close to the bombarded nuoleus, 
but the interpretation of his results is not yet 
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certain At the moment, therefore, the experi¬ 
mental evidence is insufficient to give a definite 
decision with regard to the structure of the diplon 

By comparing the scattering of a-particles when 
passing through diplogen and hydrogen gas, Mr, 
Kempton and I have found that as the result of 
a head-on collision with an a-particle, the recoiling 
diplon travels about eight per cent farther than the 
proton m a corresponding collision Such a result 
is in agreement with calculation It also seems 
clear tbit the field of force round the diplon must 
be very similar to that of the proton, although 
it may be expected that some differences would 
be shown for very fast a-particles if the diplon 
is composite as we have supposed 

Transmutation of Elements 

The discovery of heavy hydrogen has provided 
us with a new form of projectile which has proved 
markedly efficient in disintegrating a number of 
light elements in novel ways It was a very 
fortunate coincidence that, when Prof Lewis had 
prepared somo concentrated diplogen, his colleague 
in the same University, Prof Lawrence, had avail¬ 
able his ingenious apparatus for producing high¬ 
speed protons and other particles with an energy 
as high as two million volts When diplogen was 
substituted for hydrogen, the diplon (D + ) was 
found to be about ton times as efficient in promoting 
some transformations in lithium as H 1 of equal 
energy It will be remembered that (iockcroft and 
Walton found two years ago that lithium, when 
bombarded with fast protons, was transformed, 
with the emission of swift a-particles It seems 
clear that m this case the lithium isotope of mass 7 
is involved A proton is captured by the nucleus 
and the resulting nucleus breaks up into two 
a-partioles, ejected in nearly opposite directions, 
according to the relation 

LiJ + HJ - HeJ + He; 

The emission of other particles of short range 
has also been observed but the exact nature of 
the transformation which gives rise to them is not 
yet clear 

When lithium is bombarded with diplons in¬ 
stead of protons, different types of transformation 
occur In one ease it seems that the lithium isotope 
of mass 6, after capturing a diplon, breaks up into 
two a-particles according to the equation 

Li* + D* - He« + HeJ 

In this case also, as has been shown beautifully 
by the expansion photographs obtained by Dee 
and Walton, the two a-particles are shot out in 
opposite directions and with a speed greater than 
the swiftest a-partiole from radioactive substances 

Still another interesting type of complex trans¬ 
formation occurs in this element. Oliphant and 
Rutherford observed that lithium when bom¬ 
barded by diplons gave, in addition to the group 
of fast a-particles first observed by Lawrence, a 


distribution of a-particles of all ranges from 7*8 
cm to 1 cm in air. It is believed in this case that 
the isotope of mass 7 captures a diplon and then 
breaks up into two a-p&rticles and a neutron 
according to the relation 

LiJ 4 D| - He; + He; + n> 

This transformation is in close accord with the 
conservation of energy when thi change of mass 
and the energies of the expelled partioles are taken 
into account Tho emission of neutrons from 
lithium has been observed by Lauritsen and also 
in our experiments In addition, Lawronoe has 
shown that a number of other light elements give 
nee under bombardment to groups of fast protons 
and in many cases also to a-particles and neutrons 
While the interpretation of the experimental 
results is as yet only clear m a few cases, there can 
be no doubt that the use of heavy hydrogen will 
prove invaluable for extending our knowledge of 
transformations and thus in helping to throw light 
on the structure of atomic nuclei 
The importance of this new projectile in study¬ 
ing transformations is well illustrated by some 
recent experiments made in Cambridge with 
Oliphant and Harteck When diplons were used 
to bombard compounds like ammonium chloride, 
NH 4 01, and ammonium sulphate, (NH,),SOj, in 
which ordinary hydrogen was in part displaced 
by diplogen, enormous numbers of fast protons 
were found to be emitted, even for an accelerating 
voltage of 100,000 volts In fact the number of 
expelled particles is far greater than that observed 
in any other type of transformation at this voltage 
The main groups of expelled protons had a range 
in air of 14 cm , corresponding to on energy of 
3 million volts In addition to this group, another 
Btrong group of singly charged particles were ob¬ 
served of range in air only 1 6 cm Both of these 
groups contain equal numbers of particles 

In order to account for these observations, it 
seems likely that, as the result of a close collision, 
the diplon occasionally unites with the struok 
diplon to form a helium nucleus of mass 4 and 
charge 2, but containing a largo excess of energy 
over the normal helium nucleus The new nucleus 
is in oonsequence explosive and breaks up into 
two parts, one a fast proton and the other a new 
isotope of hydrogen H* of mass 3 If this be tho 
case, the proton and H* nucleus should fly apart 
m opposite directions It can be simply calculated 
that tho range of the recoiling H 1 nucleus under 
these conditions should be 1-7 om —a range 
agreeing closely with that actually observed The 
changes occurring are illustrated by the equation 

d; 4 d; - He; - h; 4 hj 

From the known masses of D and H 1 and the 
energy of the observed motion of the H 1 and H* 
partioles, it can be deduced that the mass of this 
new hydrogen isotope is 30151 

In these experiments, large numbers of neutrons 
are also emitted It appears probable that them 



484 


NATURE 


arise from another mode of disintegration of the 
newly formed helium nucleus according to the 
relation 

DJ + D{ -* He} He* + neutron, 

an isotope of helium of mass 3 and a neutron being 
expelled in opposite directions. There is strong 
evidenoe that such an isotope of helium also appears 
when the lithium atom of mass 6 is bombarded 
by protons, and from this transformation it 
appears that the mass of this isotope is 3 0165 It 
is quite likely that the helium nucleus of mass 3 
formed in this way is unstable and may possibly 
break up into HJ and a positive electron While 
the conclusions outlined above are to some extent 
provisional and require confirmation by other 
methods, there can be no doubt that the effects 
which follow the collisions of a swift diplon with 
another are of mueh importance and interest in 
throwing light on possible modes of formation of 
some of the lighter nuclei 

It is of interest to speculate why the heavy 
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isotope of hydrogen appears in many cases far 
more effective, for equal energies, m producing 
transformations than the lighter isotope On the 
general theory of transformation proposed some 
years ago by Gamow, it is to be anticipated that, 
for equal energies of motion, the diplon on account 
of its heavier mass would have a smaller ohanoe 
of entering a nucleus than the swifter proton It 
may be, however, that normally only a small 
fraction of the protons which actually enter a 
nucleus are able to cause a veritable transforma¬ 
tion, the others escaping unchanged from the 
nucleus On this view, the greater efficiency of the 
diplon in causing transformation may be due to 
the fact that a much larger fraction of those 
which enter the nudeiu are retamed by it, leading 
to a violent disintegration of its structure It 
may be too that the diplon on entering a nucleus 
breaks up into its component parts The appear¬ 
ance of the proton as well as the neutron in some 
of the transformations may be connected with the 
composite structure of the diplon. 


Deep Water Circulation of the Atlantic 


D R G. Wt)8T, oceanographer m the German 
research vessel Meteor, has recently pub¬ 
lished the first part of vol 6 of the reports of the 
German Atlantio expedition* The report is not 
only a description of the Meteor’s results, but is 
also a history of the investigation of the Atlantio 
deep waters, and gives a critical summary of all 
the observations that have been made from those 
of HMfi. Challenger (1873-1876) to those of the 
R R.S. Dxecovery II (1029-1931) At the end of 
the report is a complete list of the observations 
used 

Dr Wiist has made extensive use of the principle 
that if the water in a deep current sinks to a lower 
level, its temperature will increase as the water 
beoomos adiabatically compressed , and con¬ 
versely, that if the deep current rises, the water 
in it is ooolod owing to adiabatic expansion Any 
attempt to follow the path of a deep current in a 
vertical section showing temperature distribution 
is made much more difficult by these changes It 
was first suggested by Prof Helland-Hansen that 
the difficulty should be removed by using vertical 
sections showing the distribution of potential 
temperature—the temperature to which the water 
would be cooled if it were raised adiabatically to 
the surface. This report is a striking tribute to 
the advantage of this method. 

In the report there are charts showing the 
actual temperature, the potential temperature, 
and the salinity of the bottom water (at depths 



greater than 4,000 metres) over the whole of the 
Atlantio Ooean There are also vertical sections 
which show the distribution of potential tempera¬ 
ture, and salinity, along the east and west Atlantic 
basins, on either side of the mid-Atlantic ndge 
With their help, Wust shows that the flow of 
antarctic and arctic bottom waters is muoh more 
asymmetrical than it was thought to be Antarctic 
bottom water flows northwards along the sea 
bottom, mixing with the warmer North Atlantic 
deep water which is flowing southwards above it 
The last traces of the antarctic water reach as far 
as 34° N in the cast Atlantio basin and to 40° N 
in the western basin. The influence of bottom 
water of arctic origin can only be detected north 
of these latitudes as a very weak current 
From the relations between potential tempera¬ 
ture and salinity, Wfist has been able to find the 
percentage of antarctic water at the bottom in 
both basins m all latitudes. These percentages are 
shown by two curves The decrease of the antarctic 
water along the western basin is alm ost regular, 
it is hastened m about 5° S. where the Para rise 
obstructs the bottom current In the eastern basin 
the northward flow is stopped at the Walflsh ndge, 
which extends transversely from the African coast 
to the mid-Atlantio ndge. The antarctic bottom 
water north of this ridge enters the basin from the 
west through the Romanche channel, a break in 
the mid-Atlantio ridge near the equator. The 
bottom water flowing through this channel spreads 
southwards to the Walflsh ridge and northwards 
to 34° N By means of a chart showing the dis¬ 
tribution of potential temperature at the bottom 
of the Scotia Sea, based principally on the observa¬ 
tions made by the ships of the “Disoovery” Com¬ 
mittee, Wflst has been able to show that antarctic 
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bottom water also flows westwards into the Pacific 
Ooean 

It is interesting to note that the increase m 
temperature of the bottom water in the direction 
of flow can be aooounted for solely by muing with 
the North Atlantic deep water No increase in 
temperature due to heat conducted through the 
earth’s crust can be detected, and earlier attempts 
to measure the speed of the bottom current based 
on the assumption that the increasing temperature 
is the result of suoh conduction have been proved 
worthless 

The vertical distribution of potential tempera 
ture far south has changed Wust s views on the 
origin of antarctic bottom water He now behoves 
that the coldest water is that which is cooled right 
through on the antarctic shelf in winter and sinks 
down the continental slope This was the view 
held by Drygalski and Brenneoke but it could 
not be proved, because all the observations made 
in the open sea Bhow that the bottom water is 
always oovered with a layer of warm deep water 
through which the bottom water cannot bo seen 
to sink This warm layer is only absent from 
c flannels or basins adjacent to the antarctic 
continent which are cut off from the open soa by 
woll defined ridges rising above the level of the 
layer In such basins there may be almost com 
plete mixing from the surface to the bottom 

Wilst, m attempting to find a vertical senes of 
observations which showed the cold water from 
the shelf sinking down the continental slope has 
used a senes (Deutschland St 125) m suoh an 
enclosed basin, from whioh the water cannot sink 
because of a ndge His failure to recognise this 
faot and the omission of the ndge makes tho 
diagram on p 45 misleading He distinguishes a 
slightly wanner bottom water whioh he calls 


antarctic deep water , he believes it to be formed 
by the effect of strong oooling and formation of 
ice m autumn and winter on the surface water in 
a oonvergenoe region situated near the edge of the 
rack ice between 60° and 66° S In this theory, 
Wust appears to be making a determined attempt 
to bring the views which he and Nansen have 
expressed on the formation of antarctic and arctio 
bottom water into accord with the known data 
regarding the circulation of the Weddell fees 
There is very little reason for believing that a 
oonvergenoe region exists, the deep water is 
probably bottom water which upwells in the 
middle of tho oyclontc movement 
Wust has Bhown that there is very close agree 
mont between the distribution of antarctic bottom 
water and the distribution of sediments poor in 
calcium (particularly tho red clay) North of 34°- 
36° N where the streams of antarctic water die 
away, the bottom deposits are no longer poor in 
calcium The antarctic water dissolves calcium 
and over each of these poor deposits it has been 
found to be ennohed Tho report shows that m 
such places tho density of the water calculated 
from the usual chlonmty ratio is too low By 
means of sections giving the distribution of potential 
density, it ib shown that the density of antarctio 
bottom water calculated from the usual ratio 
is less than that of tho North Atlantic deep water 
This is because there is a chlorine deficit in tho 
bottom water, or as there is some reason to believe, 
a chlorine excess m the North Atlantio deep water 
Wust points out that there is a pressing need of 
accurate physical and chemical determination of 
these small density differences, and of new tables 
and methods for the practical determination of 
density and salinity and the correction of densities 
calculated from chlorine contents G E B D 


Obituary 


Db F A Bathjb, pbs 

'C'RANCIS ARTHUR BATHER, bom in 1863 
A was the eldest son of the late Mr A H 
Bather From Winchester he gained a scholarship 
at New College, Oxford, where he graduated in 
1886, taking first class honours in natural science 
In 1887 he entered the Department of Geology in 
the British Museum (Natural History), where his 
care was chiefly the fossil echinoderms, and notably 
the onnoids In 1802 he gamed the Rolleston 
pnse of the Universities of Oxford and Cambridge 
for research m biology Hu first scientific pubhoa 
tion of importance was on the Cnnoidea of Gotland, 
in 1893 He was married at Stockholm m 1896 , 
and m 1897 he was awarded the Wollaston fund 
of the Geological Society On the retirement of 
Dr Henry Woodward m 1902, Dr Bather was 
appointed deputy-keeper, a position whioh he hekj 
until 1924, when he assumed the keeperahip vacated 
by Dr (now Sir) Arthur Smith Woodward He 
was elected fellow of the Royal Society m 1909, 


and in 1911 was awarded the Lyoll medal of the 
Geological Society and served as president of that 
body in 1926-28 He was also a member of 
several foreign scientific societies Retiring from 
the Museum m 1928, he still visited the Depart 
ment of Geology to pursue his researches on 
cnnoids which had been seriously interrupted by 
hu administrative duties as deputy keeper and 
keeper Though failing in health during the 
past year ho was active until the last, and 
when after two days’ illness he passed away on 
March 20, the sad news came as a shock to his 
many friends 

Such, in bare outline, was the professional career 
of cme whose many sidedness was continually a 
surprise to those who knew him and, of course, 
suoh a bald enumeration of facts can give no 
distinctive picture of the man, even as a pro 
fessional paleontologist Nor u it always easy, in 
considering Dr Bather * many activities, to draw 
the line between hu professional and other interests 
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The need of clear thinking in scientific researches, 
and of lucid exposition in scientific description, 
developed in him a mastery of style in writing and 
diction which harmonised with his appreciation of 
literature, and especially with his love of Shake* 
speare. That, in turn, found a further outlet in 
us dramatio talent—the practical expression of 
literature—just as museum ‘curating' gave scope to 
the practical side of his scientific interest He 
always insisted that all who could do so should 
draw the illustrations for their own scientific 
papers, and it is not, therefore, surprising to learn 
that he appreciated art, and to some extent 
practised both drawing and painting So his many 
outside activities oould be seen to spring from 

a 'lties which, used and developed m his pro- 
onal work, demonstrated the essential harmony 
of his nature 

More closely bound to his strictly professional 
work were what were perhaps the two greatest 
preoccupations of Dr Bather’s unofficial life— 
museum technique and scientific journalism His 
chief official duties were ‘curating’ and identifying , 
and, as a wide knowledge of museum technique is 
obviously desirable for making a perfect curator, 
so research is necessary for identifying material , 
and the critical faculty which research engenders, 
easily developed in Dr Bather into a flair for 
reviewing and other journalistic activities It was 
to be expected, then, that whon the Museums 
Association was founded. Dr Bather from the 
first was one of its most active supporters and 
inspirers and, through the Museums Journal, its 
most eloquent mouth-piece He presided at the 
Aberdeen conference in 1003, and his enthusiasm 
for the Association continued until his death His 
journalistic activities were widely spread Early 
in life he edited the periodical Natural Science, 
and for many years the Museums Journal Articles, 
notices and letters were ever flowing from his pen ; 
but perhaps his most appreciated efforts were the 
delightful reviews which he wrote ior the Times 
Literary Supplement 

But all Dr Bather’s outside interests, hm seal 
for museum technique, and his critical and literary 
talent, were subordinated to hia professional work 
Were the foreign museums ahead of the British 
Museum in this respect ? Corresponding improve¬ 
ments must be procured for the Department of 
Geology. Did that standard obtain in any journal 
or scientific publication * The Department’s 
publications must set the standard for all outside 
bodies So keen was he upon the adoption of this 
or that improvement, even in the little things of 
curatorial practice, that he appeared more pleased 
with the appreciation shown him by the application 
of one of them, than by a favourable reception of 
his scientific papers. I know that he sometimes 
felt that his labours for Improved curating were 
not fully appreciated; whereas an enumeration of 
the improvements, great and small, in curatorial 
practioe Introduced by him should have effect¬ 
ively silenced that misgiving. He has been 
considered to have had too great a consideration 


for minutue. Indeed, his mind marched with his 
who wrote — 

“Thus, it this Age but as a oomma show 
’Twixt weightier clauses of large-worded years. 

My calmer soul tooms not the mark : I know 
Thu crooked point Tune's oomplex sentenoe clears ” 

Dr Bather insisted on tho comma because he 
appreciated its relation to the whole 
If his colleagues have not always appreciated as 
fully as Dr Bather would have liked all his 
curatorial ‘gadgets’, there is no fear of their ever 
under-rating the brilliance of his scientific work 
His clear exposition, clean style, and description 
couched in the most direct language, as well as 
his orderly presentation and accuracy of detail, 
are nowhere Wter shown than in what he himself 
considered his master-work—“Caradoeian Cystidea 
from Girvan” This and his other scientific 
treatises are the standards to which his colleagues 
aspire in their own publications, and in which 
they recognise him as indeed a master 

It was Dr Bather’s expressed intention, when 
at last relieved of administrative duties, to resume 
his interrupted researches upon fossil echmoderms, 
and particularly cnnoids It was the hope of some, 
at least, of his friends, that lus last years would 
produce some masterpiece of synthetio thought 
dealing with tho evolutionary aspects of paleon¬ 
tology But, when Dr Bather retired, he no 
longer possessed the energy needed to disengage 
himself from the multifarious interests which 
entangled him, and prevented him from resuming 
his studies uninterruptedly Thus we consider his 
life-work incomplete The larger vision may Bee 
in his widely-flung helpfulness a life better pro¬ 
portioned and more oompletc than we suppose 
Dr Batuer suffered fools kindly, and with 
humour, and if at tunes, like Wisdom, he led 
them by crooked ways and tormented them with 
his discipline, his patienoe with stupidity was 
remarkable, and no one who has been through 
his ‘mill’ will deny that it has been worth while 
to have been taught by Dr Bather how to write 
a paper or arrange a collection, or will fail in 
gratitude to him Hu intellectual honesty, and 
devotion to duty, tempered with a most kind 
heart, and lightened by a charitable sense of 
humour, indicated the quiet flow of his genius 
beneath a restless extenor W D Lawo. 


Prof. S F Oldenburg 
Wn regret to reoord the death on February 
28 at the age of seventy years of Prof. Sergius 
Fedorovitoh Oldenburg, the well-known Russian 
orientalist and former permanent secretary of the 
Russian Aoademy of Science* 

Prof Oldenburg was bom at Byanking in 
Siberia and was educated at Warsaw and the 
University of St. Petersburg, where he specialised 
in oriental languages and more particularly the 
Indian dialects. After graduation he was for a 
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tune engaged in research work at Cambridge Hu 
first book on “Buddhist Legends’’ appeared in 
St Petersburg in 1804 In 1805 he was appointed 
to the chair of Indian languages and literature in 
the University of St. Petersburg, whioh he held 
for thirty years Hu eleotion to the Academy of 
Soienoes in 1903 was followed m the next year 
by hu appointment as permanent secretary of the 
4cademy and soon after he was made director of 
its Asiatic Museum 

At this time Germany, Prance and Great 
Britain, through Grilnwedel and von Le Coq, Pelliot 
and Stein respectively, were engaging in a cam¬ 
paign of intensive archmologioal exploration m 
Chinese Turkestan Attention had been attracted 
to this territory by the Russian expedition under 
Klements m 1808 and by Sven Hedin’s explora¬ 
tions , but the full extent of the opportunities for 
archaeological research had been revealed only by 
Stem’s discoveries Russia’s desire to participate 
in this important work in the field was met by 
the organisation under Oldenburg’s direction of an 
expedition of exploration to the oasu of Kucha 
under the leadership of Berezowski (1906-7) 
Later, another expedition was sent out by the 
Academy under Oldenburg himself, which ex¬ 
plored Karashahr and Turfan and brought back 
a noh store of manuscripts, paintings and soulpture 
from the caves of Tung-hwang discovered by Sir 
-Vurel Stem The results of the expedition were 
published in Oldenburg’s valuable book, “The 
Russian Expedition to Turkestan" (1914 in 
Russian). 

After the revolution of 1917, Oldenburg 


retained his chair and his secretaryship of the 
Aoademy for twelve years. His experience m the 
organisation of research both at home and in the 
field was of material assistance to the Soviet 
Government in carrying out its desire to re¬ 
establish archaeological and ethnological explora¬ 
tion In 1929, however, he was dismissed from 
his posts for political reasons by the Government, 
but he was so far readmitted to favour that the 
Academy and other scientifie bodies were permitted 
to express recognition of the celebration of his 
seventieth birthday 


We regret to announce the following deaths 

Col Arthur Lynch, author of several original 
books on psychology, philosophy and relativity, on 
March 25, aged seventy-two years 

Prof C Matignon, professor of uiorgamo 
chemistry in the College de Franoe, president of 
the Soci6t6 Chimique de Franue, on March 18, 
aged Bixty-six years 

Sir Thomas Muir, C M G , F R S , formerly 
supenntendcnt-goneral of education in Cape 
Colony, author of works on the history of determin¬ 
ants, on March 21, aged eighty-nmo years 

Pnnco Sixtus of Bourbon-Parma, whose ex¬ 
peditions to Central Africa produced valuable 
scientific results, on March 14, aged forty-seven 
years. 

Dr E W Washburn, ohiof chemist m the 
United States Bureau of Standards, on February 
5, aged fifty-two years 


News and Views 


Petroleum in Great Britain 
Occurrence of potroleum in Britain is onoe again 
in the limelight, this tune focused by what, from a 
public point of view, seems to be sudden and dramatio 
action on the part of the Government On March 22, 
the President of the Board of Trade announced m 
the House of Commons that the whole question of oil 
exploration has recently been reviewed following 
renewed activities in this direction It is intended 
to introduce legislation forthwith to remove certain 
difficulties existent under the Petroleum (Production) 
Act 1918, and to secure orderly development of any 
oil which may be discovered. Tho moot far-reaching 
and drastic proposal is that ownership of all petroleum 
at present unknown shall be vested m the State A 
Uoenoe to explore for oil must be obtained from the 
Board of Trade, payment being raado to the Ex¬ 
chequer on any oil produced. The bill was introduced 
m the House of Lords on March 22. In addition to 
the provisos mentioned above, the bill makes possible 
compulsory acquisition of rights to enter on land ; 
further, that in oonsidenng any application made to 
the Railway and Canal Commission under that Act, 
the C ommi ss io n shall have regard to the effect on the 
* *» «utiea of the locality. Compensation m respect of 
granting prospecting rights is to be made subject to 


additional allowance of not less than ten per cent on 
account of oompulaory acquisition 

Other clauses of the bill doal with the Board of 
Trade reoeipts and oxpensos in connexion with 
licences , payments to the Exchequer , the manner 
m whioh and persons by whom applications may be 
made , fees , size and shape of chosen areas , right 
to inspect all plans, etc., the Board throughout 
exercising its powers through the Secretary for Mines 
The opportunity was obviously one too good to be 
missed by certain more sensational sections of the 
Press, which translated what is essentially a sober, 
political measure into actual disoovery of oilfields, 
one paper even going so far as to give a map depicting 
the 'track of the oil belt’ from the Humber to Cardigan 
Bay 1 In a long oxpenenoe we doubt whether British 
geology has ever received suoh flagrant affront. Aside 
from technicalities, it is ooramon knowledge that the 
existing lioenoes held under the Aot of 1918 are m 
respect of Hardstoft, Derbyshire (1929), Heathfield, 
Sussex (1990) and Three Bndgoe, Sussex (1931), trial 
borings also being made at Hythe, Kent, m 1929. 
In no oase have these activities attained oommercial 
status. The drilling epic of 1918-22, a War-tune 
measure, though forgotten by the publio, is still fresh 
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m the mind* of oil technologist* in Great Britain, 
and no Government bill, report* of foreign enterprise, 
secret exploration* in Derbyshire or elsewhere, ani¬ 
mates us from resignation to facts whioh one-time 
e m erge n cy and progressive geological knowledge have 
taught. 

On, pools of commercial magnitude (pace natural 
gas, shale oil and allied indications and potentialities) 
cannot reasonably be anticipated m any known area 
m Great Britain Many yean of official geological 
survey—a oenternary in 1995 m point of fact—to¬ 
gether with much independent work, leave few spot* 
unknown, if not in detail, at least in sufficient out¬ 
line to preclude even faint hope The Government 
measure is discreetly, if not satirically, worded - it 
refers to od which might be discovered or may exist, 
it excludes Northern Ireland from the Bill, presumably 
on political grounds , in this, as with the rest of Great 
Britain, it has the silent approbation of British 
geology, though it is m the public interest that 
that silence should bo officially broken if the 
present bill is m any way interpreted as supporting 
authoritative views that oil does indood exist in 
Great Britain and only awaits publio money for its 
development. 

Royal Botanic Gardena, Regent's Park 

Whuk the lease of the Royal Botanic Society, 
Regent’s Park, terminated m 1931, the grounds were 
thrown open to the public, but arrangements were 
made with the Offlco of Works for continuing the 
investigation* in genetics which had boon earned on 
there sinoe the War This arrangement has now been 
placed on a permanent basis, a portion of the original 
Gardens, including a quadrangle of buildings and the 
adjaoent grounds, having been set aside for this work 
on rental from the Offioe of Works Through the 
action of Prof R. Rugglee Gates, the Courtauld 
research fund of £5,000 ha* boon obtained as an 
endowment for this work, which is an important 
extension of the research facilities of the Department 
of Botany, King’* College, The facilities include two 
greenhouses with boilers for heating, a potting shed, 
tool house, oold frames and a laboratory of four 
rooms. The latter is being fitted up for the examina¬ 
tion of gonotiaal material and the collection and 
treatment of cytological material from plants grown 
in the Gardens, as well as for photographic work 
The Empire Cotton Growing Corporation is also 
making a grant for three yean m aid of further 
researches on ootton and its relatives. Various other 
temperate and tropical economic plant* are being 
investigated. The fundamental researches m cyto¬ 
genetics, with which the name of Prof. Gates has been 
connected for many years, have now been extended 
to include a study of the native species of (Enothera 
m eastern Canada The phenomena of distribution, 
relationships and hybridisation of the native species 
and varieties (many of them undesenbed) found m 
this area constitute a genetic survey whioh throw* 
light on many phases of the complicated evolutionary 
problems in this genus. 


Sir Charles Parsons Memorial 

Tn Sir Charles Parsons Memorial Executive 
Committee, oomposed of the presidents of thirteen 
scientific and technical societies, with the Engineer- 
m-Chief of the Fleet, and preaided over by Sir 
Frederick Gowland Hopkms, has just issued a state¬ 
ment of it* aims and an appeal for subscriptions. 
Observing that the name of Parsons will ever be 
remembered with thoee of Newcomen, Watt, Trevi¬ 
thick and Stephenson, and that his fame was due 
not only to his work in marine and electrical engineer¬ 
ing, but also to his investigation* m various branches 
of physics, the statement says that it has been 
decided that the memorial shall take several forms. 
It is proposed, first, to place a memorial to him m 
Westminster Abbey ; secondly, to found an annual 
lecture to be given by a distinguished man of any 
nationality, who will be chosen in turn by the various 
scientific and tochmoal societies ; and thirdly, it is 
proposed to arrange with the governors of London 
House that the library in that House shall be called 
the “Parsons Research Library”. A bronze medal 
will be established in connexion with the annual 
lecture and a bust of Sir Charles Parsons will be 
placed in the library London House was founded in 
1931 as a hall of residence for Dominion and Colonial 
men student* of white parentage, from the Empire 
oversea* The property, now under development, 
covers an area of about 1} acre* in the Bloomsbury 
district close to the University of London, and the 
proposed library will oontain scientific and technical 
works Tn carry out the whole scheme, it has been 
estimated that a sum of at leant £12,000 is required 
Copies of the appeal are being sent to members of 
the societies concerned, and the Executive Committee 
suggests that in general the maximum subscription 
should be two guineas. Donations should be sent to 
the Royal Society, Burlington House, W 1, and 
cheques made payable to the "Sir Charles Parsons 
Memorial Fund” 

Tbs New Hydrogen 

In the course of Lord Rutherford's Friday evening 
discourse on March 23 at tho Royal Institution (see 
p. 481), experiment* were shown to illustrate the 
differences in freezing point and in vapour pressure 
between ordinary and heavy water, and the differences 
m heat conductivity between orgjnary and heavy 
hydrogen For the first time, experiments were made 
to show the artificial transformation of lithium by 
protons and diptons of energy corresponding to about 
100,000 volts The enormous emission of fast protons 
when ammonium sulphate oontaming heavy hydrogen 
was bombarded by diplons was olearly shown by 
counting methods. The transformation apparatus 
was designed and operated by Dr. Ohphant, while 
Messrs. Watson and Sons (Electro-Medical) Ltd 
loaned an installation to provide a steady potential 
of 100,000 volts to accelerate the ions 

Developments at Television 

An application of science has enabled a chairman 
of a oompany to become a historic figure. At the 
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annual gar oral meeting of Baird Television, Ltd., 
held m a theatre m the west end of London on 
Mareh SO, the shareholders heard and saw distinctly 
the chairman address them from a studio at the 
Crystal Palace, newly eight mike distant To the 
shareholders, and afterwards to representatives of the 
Press, the Baud Company arranged a programme of 
transmissions by radio from the Crystal Palsoe to 
enable the audience to see persons talking on various 
subjects, a cartoonist sketching at his easel, excerpts 
from popular films and ‘still’ pictures All these 
items were reproduced in the receiver with sufficient 
detail for an audience of more than a hundred 
Iiereons to ‘look in’, although the receiver was 
devised for use in the home rather than a theatre 
The success of these demonstrations is attributed to 
the state of perfection of the large cathode ray 
oscillographs made exclusively for the Baird Co. by 
the research staff of a British industrial concern, 
the excellence of the photoelectric cells in use at the 
transmitting end, and the construction of amplifiers 
which are capable of dealing without phase distortion 
with a range of frequencies from 25 to 1,000,000 
cycles per second. The subject matter to bo televised 
is divided up into 180 lines (or strips) corresponding 
to 24 times the definition obtainable with the old 
30-lino apparatus. Vision is being transmitted from 
a dipole aerial on a wavo-length of 6 0 metres, and 
sound on 6 26 metres. 

Jirooino from the demonstrations givon last week, 
the Baird Company’s engineers have successfully 
overcome interference effects due to motors, lifts 
and other oleotro-magnetio disturbances met with at 
these short wave-lengths A series of experiments 
have been earned out to ascertain the effective 
range of reception, as a result of which it is claimed 
that the Crystal Palace transmitting station can 
provide an ultra-ghort wave high definition television 
servioe for the whole of the Creator London area, 
which includes a population of about eight millions 
Capt A. G. D. West, who joined the board of the 
Baird Company last June to direct it* techmoal 
development, is to be warmly congratulated on his 
achievement; and the Company on the first pubbe 
demonstration of the broadcasting possibilities of 
high-definition television. We understand that a 
demonstration will shortly be given of the inter¬ 
mediate film-method, described by Major A. G 
Church in Natcth* of September 30, 1933, by means 
of which televised images of topical events will bo 
thrown on screens m cinema theatres as well as on 
home-receivers within a few seoonds of their occur¬ 
rence. Another senes of experiments on a new 
system of ‘scan nin g* invented by Mr. Baird w 
nearing completion. These experiments aim at 
securing sufficient illumination in a studio to enable 
‘crowd’ scenes to be televised directly with detailed 
fidelity. 

Statistics in India 

Iar a paper on “India’s Trade and Industrial 
Statistics”, read before the Royal Statistical Society 
on March 20, Sir H. A. F. Lindsay, the Government 


of India Trade Commissioner m London, pointed 
out that pr o gr e ss in the compilation and preparation 
of offioial statistics in India has been from depart¬ 
mental to expert oontrol. In 1871, when Sir William 
Hunter was appointed as the first Director-General 
of Statistics, the local authorities submitted their 
statistics to the appropriate Government depart¬ 
ment, whioh was responsible for tabulating and 
publishing them. Afterwards, expert oontrol was 
gradually introduced, and now the Director-General 
is directly responsible for compilation and review. 
A new senes of monthly statistics reoently introduced 
relates to the output of the more important Indian 
Industrie* and includes jute manufacture, paper, 
cement, matches, sugar, iron and steel, kerosene, 
potrol, sulphuric acid and sulphate of ammonia. 
In addition, ootton spinning and weaving statistics 
have been collected and published for many years 
past The main difficulty has been to obtain statistics 
of the output of the numorous cottage industries 
which exist alongside modem large-scale factories, 
sometime* in active competition with those factories 
and sometimes catering for quite a different class 
of consumer The Indian factory, however, provides 
a useful unit for the collection, compilation and 
publication of statistics of uidustnal output, and 
India has made a good start in this direction There 
are many countries of no little industrial importance 
which have not yet made oomparable efforts in the 
sphere of industrial statistics. 

Origin of Bronze 

At a meeting of the Newcomen Society hold on 
March 21, three short papers were read The first 
of these, entitlod “The Origin of Bronze”, was by 
Prof C H Dosch, who gave an aocount of tho 
reeulta of tho inquiries made for the committee of 
tho British Association appointed to investigate 
the sources of the copper used by the Sumenans. 
Many specimens of objects found recently at Ur, 
Kish, Tell Asmar and other places have been 
analysed, and earlier analyses have been critically 
examined A striking discovery is that true bronzes 
were made at a very early date and Soups of these 
oontain certain ‘key* clement*, sueh as filokel and 
arsenic. So many of the early Mesopotamian objects 
exam mod oontauied small quantities of niokel that 
a search was made for copper ores containing niokel. 
One ore was found, acoompanied by slag, at Jabal 
al Ma 'adan, in the State of Oman, and there are 
reasons for supposing this was a source from which 
the Sumerian cities drew their oopper. Bronze, said 
Prof. Desch, must have originated in the Bast, and 
for further light on its origin an examination of ores 
from such places as Anatolia, northern Persia and 
Baluohistan must be made. 

Early Dredging Machine 

Anothxb paper read at the meeting of the 
Nowoomen Society on March 21 was by Mr G. 
Bathe and dealt with the dredging machine of Oliver 
Evans Oliver Evans was one of the outstanding 
pioneers of American engineering, construe ting 
machinery fot flour mill# and introducing high- 
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pressure b teem engines. In 1804 the authorities at 
Philadelphia commissioned him to oonstruct a steam 
dredging machine which, because it oould propel 
itself on land and in the water, Evans called the 
Orukter Atnphtboio «. Evans died, a disappointed 
man, m 1818 Before his death ho destroyed a lot 
of drawings, and with them probably was lost the 
sketches of his dredger, the details of which to-day 
are very imperfectly known. 

A Vitamin A Concentrate of High Blue Value 

In Science of March 10, p 200, Prof H N. Holmes, 
hi association with H Cassidy, E Hartzler and R 
Manly, reports the preparation of a concentrate of 
vitamin A having a blue value of 144,000, that is, 
14,400 tunes greater than the blue value of an 
average good medicinal cod liver oil The starting 
material was tho non saponifiable fraction of holibut 
liver oil This was chilled m methyl alcohol solution, 
to freeze out cholesterol, etc , filtered cold under 
nitrogen, transferred to pentane by addition of wator, 
dried over anhydrous sodium sulphate and then, in 
pentane solution, ooolod to about - 70° C with tho 
aid of carbon dioxide snow mixed with alcohol and 
again filtered, with careful exclusion of oxygon The 
cold pontano solution was next filtered through a 
Tswett column of very specially prepared carbon 
and washed completely through with pure pentane 
„The product obtained was a pale yellow \ isoous oil , 
different preparations showed blue values ranging 
from 105,000 to 144,000 Tho authors have not yet 
had time to analyse their concentrate or determine 
its molecular weight, spectral absorption bands, ex¬ 
tinction coefficient or biological potency Further 
reports of their work will be awaited w ith interest 

Recent Acquietuoni at the Natural History Museum 

Amongst recent accessions to the Zoological De¬ 
partment of the British Museum (Natural History) 
in a valuable collodion of mammals, including a large 
series of duikers and some specimens of the giant 
forest hog, which has been received from Mr G Foster, 
assistant game warden of Uganda A small collection 
of important Russian mammals, which has been 
received in exchange from the Moscow Museum, 
contains specimens of Dvpua, Spain j-, Citellue, Ocho- 
tona, Alactagulue, and Cncetulue As a gift from the 
trustees of the estate of tho late Mrs. Mary Joioey, 
the Department of Entomology has received the 
most valuable present of butterflies and moths to reach 
it since the War The collection oompnses more than 
300,000 specimens and includes the types of 3,000, 
descriptions of which were published in the mam in 
the BuUetvn of the HtU Museum During his life-time, 
tho late J J Joiooy probably did more to stimulate 
the study of butterflies and moths, especially those 
of Africa, than any other private individual m Great 
Britain The Department of Geology has received 
the skull of a child, about six years old, of the extinct 
Neanderthal race, discovered by Miss Gar rod in 1828 
m a cave near the Devil’s Tower, Gibraltar. 

In the Department of Mineralogy 474 individual 
masses of meteoric iron with a total weight of 185} lb„ 


from the meteorite craters at Hen bury, Central 
Australia, have been received by exchange from the 
Kyanoutta Museum, South Australia The larger 
masses weigh 40$ lb , 23$ lb. and 24$ lb , the majority 
are small twisted pieces (meteoric shrapnel) tom from 
the mam masses by the force of the explosions that 
made the craters This completes a unique display 
of 1,000 lb of material collected from the Hon bury 
craters Large blocks of long-fibre satin-spar (gypsum) 
from East Bndgford, Nottinghamshire, have been 
presented by Mrs A Coville. This material is ex¬ 
ported to the United States for the fashioning of 
small fancy articles, which are sold at Niagara Falls, 
the material being stated to oome from under the 
Falla This export resulted from an inquiry from the 
United Htates made to the Museum about twenty 
years ago Mr W C Barton has presented to the 
Department of Botany about 8,500 sheets of flowering 
plants The remainder of hm herbarium will be 
handed over shortly The present instalment includes 
the genus Hitracium and the families Ranunoulacete 
to Rosace* with the exoeption of the genus Rosa, 
which was presented some years ago, and the genus 
Rubus, on which the donor is specialising in col¬ 
laboration with the Rev. H J Riddesdell The 
herbarium includes those of H J Riddesdell and 
Mrs Foord Kelsey , the first, which is largo, is 
particularly rich in Gloucestershire and [South Wales, 
and the second in Berkshire, plants The first portion 
of the lichen herbarium of Mr D A Jones has been 
purchased This includes nine hundred British speci¬ 
mens and five hundred European Many of the 
British specimens are those on which records are 
based, and the collection supplements the very 
extensive Museum collections Among the purchases 
is a set of 149 flowering plants from Galapagos 
Islands collected by H J F. Sohimpff 

British Polar Year Expedition, 1933-33 

Thk Symons Lecture of tho Royal Meteorological 
Society was given on March 21 by Mr J M Stagg, who 
spoke on “The British Polar Year Expedition, Fort 
Roe, Canada, 1932-33” The activities during the 
International Polar Year 1932-33 really constituted a 
jubilee repetition on a more extensive and intensive 
basis of a 00-operative scheme of observational work 
in meteorological and allied sciences so fruitfully 
earned out by fifteen countries during the First Polar 
Year As in tliat year, 1882-83, part of Bntam's 
shore in the new international effort consisted m 
equipping and maintaining a station at Fort Roe, a 
trading outpost of the Hudson’s Bay Company on 
the Great Slave Lake, north-west Canada. The 
programme of work of the party of six, who remained 
at Rae from July 1932 until September 1933, con¬ 
sisted primarily m obtaining as complete records as 
possible of the mam elements m meteorology, ter¬ 
restrial magnetism, aurora and atmospheric elec¬ 
tricity , and the proximity of Fort Rae to the cone of 
maximum auroral frequency around the polar cap 
made the auroral investigations specially important. 
Methods of parallactic photography were employed 
to determine the precise position of the aurora in 
spaoe The information brought back will bo studied 
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m conjunction with similar data gathered by the 
forty-six other co-operating countries with the view 
of obtaining fuller insight into the synchronous large- 
scale events in meteorology, magnetism and aurora, 
over the earth and m the atmosphere up and into 
tho conducting layers. A large amount of material 
is also available for the study of the interrelationships 
among the varied phenomena observed and recorded 
during the year’s activities 

The New Coast-line of Antarctica 

Fubthkb information has come to hand concerning 
Consul L Christensen’s discoveries in the Antarctic 
referred to m Nature of March 17, p 409 Princess 
Aatnd Land, as it was named, is now reported in the 
Times to lie in about long 86° 46' E. and ft little 
south of the Antarctic Circle This is to the west of 
and adjoining Kaiser Wilhelm Land, discovered by 
Dr E von Drygalski in 1902, and cast of Princess 
Elizabeth Land, discovered by Sir Douglas Mawson 
in 1931 The land was sighted from an aeroplane 
from a distance and reported to rise for a distance of 
about 160 miles It is further reported that the 
Douglas IslamlH, off Mac Robertson Land, do not 
exist Consul Christensen then took tho Thorahavn 
eastward and reports that in lat. 71° 44' 8 , long 
134° 11' E (T W ) his seaplane could find no land to 
the south Proceeding via Peter Island, the ship 
rounded Cape Horn, discovering a now bank to tho 
south, and made for Montevideo A number of 
soundings were taken in hitherto uncharted waters 

Early Science in Poland 

A study of the development and position of 
science in Poland up to the end of the sixteenth 
century is given by Prof Kazimierz Dobrowolski in 
tho recent issue of Naulca Polska (vol. 17 ; 1933), 
an annual publication devotod to tho organisation 
and progress of science in Poland Prof Dobrowolski’s 
aooount (132 pages) of Poland’s contributions to early 
science is especially detailed for the sixteenth century 
itself and is well documented throughout It refers 
not only to the natural sciences, so far as they had 
then developed, but includes also incursions into 
theology, philosophy, logic, law and history It is 
evident that ‘soienoe’ as understood in Poland, and 
in Europe generally for that matter, up to the 
seventeenth oentury was closely associated with 
alchemy, astrology and occult practices. But towards 
tho dose of the period under review, Prof. Dobrowolski 
points out that real scientific! inquiries were being 
prosecuted in Polish centres of learning, so far as 
political upheavals permitted. The work of Copernicus 
is not only important in itself but also because it 
was followed by that of Francis Bacon, Galileo, 
Descartes and others. Early English and French 
contributions to scientific knowledge, for example, 
Roger Bacon’s discoveries and writings and those 
attributed to Thomas Aquinos, had reached Poland 
and exerted some influence upon thought there 
The same volume of Nauka Polska contains some 
notes by Dr M. Wolfke on oertam reoent develop¬ 
ments in pure and applied physics and another con¬ 
tributor desonbee life in scientific circles at Lodz, 


High-Voltage Testing Equipment 

Economical considerations are leading electrical 
engineers to use very high voltages for transmitting 
electrical energy over long distance*. The accessories 
used with high-voltage cables or overhead lmee 
require to be specially tested This has made it 
necessary to build high-voltage laboratories and to 
design insulating devices which will withstand tliese 
high pressures. In the early days of testing, the 
perfection of a testing set was judgod mainly by 
the length and appear&noe of the spark and the 
loudness of the noise it made Nowadays these 
measurements have to be made with high accuracy 
in accordance with stringent specifications On the 
result of the acceptance tests, errors of a few per 
oont may turn the scale for rejection, leading to 
losses of thousands of pounds to the manufacturer. 
In certain cases discrepancies of ten per cent are 
shown in the results obtained in different laboratories, 
leading to considerable dissatisfaction 

In a pajier on high voltage testing read on 
December 21 to the Institution of Electrical 
Engineers by B L Goodlet, of tho Metropolitan 
Vickers Electrical Co, Ltd, it is shown that 
the discrepancies are mainly dui' to badly de¬ 
signed equipment and insufficient knowledge of 
the performance of the testing set under various 
conditions They also arise sometimes from differ¬ 
ences in tho technique used in testing Single units 
for testing purposes are usually built for a million 
volts, but it is often more advantageous to utilise 
tho well-known cascade connexion which produces 
the required total voltage by adding up the indiv idual 
voltages of several smaller units The high voltage 
and low power rating of these transformers lead to 
difficulties m designing them The authore illustrate 
this by showing oscillographic records of the distorted 
wave forms of the current and voltago sometimes 
obtained In tho third part of the paper a complete 
mathematical and experimental discussion is given 
of the impulse generator. 

Economic Survey of 'Agriculture in the East of England 

An excellent eoonomio survey, tho second of the 
senes, based on a sample of more than a thousand 
farms, has recently been published (University of 
Cambridge. Department of Agriculture, Farm 
Economics Branch. Report No 21 ‘An Economic 
Survey of Agriculture in the Eastern Counties of 
England, 1932” Pp. vi + 89. Cambridge . School of 
Agriculture, 1933 2s. fld net) As a record of what 

is actually happening to tho individual units of 
agriculture in the eastern counties of England, it 
could scarcely bo bettered Reality is an excellent 
antidote to mdiscriminate theorising in any subject; 
surveys such as this enable the hard facts of an 
industry of small units like agriculture to be ascer¬ 
tained Without a factual basis of this type there 
can be no sound future planning or adequate criticism 
of past planning. 

Thx broad /acts revealed by the survey are 
sufficiently disquieting The depression of agriculture 
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is common knowledge; hem the extent of the 
depression is measured. Except for the wheat 
. deficiency payments, the year 1932 appears to have 
been even worse than 1931. Of the individual farms 
the most profitable are the most pro g ress i ve, those 
which aim at a high level of productivity and low 
labour costs per unit output; but specialisation, 
which would lend to the moot oomplete mechanisation, 
is unsuccessful, for labour and by-products cannot be 
efficiently utilised The general purpose form is the 
one most adapted to economical production. The 
whole report gives a picture of economic laws striving 
to operate, but without their natural consequence, 
the elimination of the least efficient. The moral of it 
all is plain : overproduction of food. Whether the 
English farmer should be allowed to suffer as a result 
of what is after all a world phenomenon is a matter 
of politics. What is abundantly plum is that solvation 
is only to a very limited extent in his own hands 
Mere increase in efficiency is patently not enough. 
In fact such increase, if world wide, will merely 
aggravate the disease 

Recent Research in Building Practice 

Tub annual report of the Building Research Board 
for 1933 (London : H.M. Stationery Office, 2# 8d. net) 
contains an account of several interesting investi¬ 
gations. The failure of lime-plaster ceilings on 
lathing, whilst of frequent occurrence, is not genoroliy 
due to defective materials, but to hasty work and 
disturbance by other types of work in the building 
at a tune when the plaster ceilings are very sensitive 
to vibration. Damp walls are often caused by pene¬ 
tration of ram through fine cracks between the 
bncks and mortar. Most colourless waterproofing 
materials are ineffective, but on imitation stone 
point showed a good resistance to weathering. 
Experiments on heating showed that intermittent 
heating from 9 30 a.m. to 830 pm required only 
three quarters of the electrical energy for continuous 
heating, although the latter method has been said 
by heating engineers to be equally economical. 
Testing of bncks by exposure, and of concrete piles 
by an ingenious piezoelectric method, are described 

Science Abstracts 

The issue of the two index parts of Basnet A Infracts 
completes the physics and the eleotnoal engineering 
volumes for 1933. More than 260 periodicals ore 
dealt with by the editor and his 71 abstractors for 
physios and 67 for electrical engineering Each 
volume has between SO and 40 more pages than the 
volume for last year. 6,491 abstracts of average 
length 0 247 page relate to physios and 3,078 of 
average length 0 267 page to eleotnoal engineering. 
In each case the avenge length is nearly the same 
os last year. Reference to the abstracts is greatly 
facilitated by the extensive indexes provided. In 
the physics volume the subject mdex oovers 208 
pages and there is a key to the subject index of 16 
pages and an author mdex of 76 pages. In the 
eleotnoal engineering volume the subject mdex has 
109 and the author mdex 46 pages, but there is 


no key. Each volume seems indispensable to the 
physicist or to the electrical engineer who wishes to 
keep himself up to date, but while every member 
of the Physical Society and possibly of the Amenoon 
Physical Society gets a copy of the physios volumes 
the Council of the Institution of Eleotnoal Engineer, 
reported in May last that only 9 per coni of its 
members subscribed for ooptes of the eleotnoal 
engineering volume. 

German Association of Men of Science and Physicians 
The German Association of Men of Soienoe and 
Physicians (Geeollschaft Deutachor Naturforsoher und 
Arate) is modifying its policy with the view of over¬ 
coming excessive specialisation. It is proposed to 
emphasise the tasks and problems common to many 
or all branches of soienoe and medicine, and to pro¬ 
mote discussion on these oommon topics on the widest 
possible basis. The annual meeting of the Association 
will last not more than three and a half days. The 
Council of the Association will only arrange the 
general sessions, the main group and joint sessions, 
and popular evening lectures The general sessions 
will be devoted to topics in which some definite 
results have been reached or to problems of immediate 
importance. If discussion does not follow these 
addresses by selected speakers, the same theme may 
be handled more freely m joint sessions of sections. 
The Council will abandon the attempt to arrange 
meetings of tho separate sections, leaving thorn to 
deal individually with the local oommittce. It has 
been the custom for some yoars past that allied and 
associated societies should meet at tho same place, 
and either before or after the formal meetings of the 
Association This custom is to be continued at tho 
next mooting in Hanover (Sept 16-20, 1934), and 
with the help of the local committee. An innovation 
is the Ztoeckverband of German scientific and medical 
congresses, tho aim of which is to maintain contact 
between these oongreeses so that whilst specialisation 
goes forward they shall not be shut off from each 
other The purpose of this union is to publish the 
dates, places and programmes of these congresses ; 
for example, various medical congresses take place 
in April and May next 

Royal Geographical Society'* Awards 

His Majesty the Kino has approved the award 
of the Royal medals as follows Founder's medal to 
Mr Hugh Ruttledge, for his journeys in the Kumaon 
and Garwhal Himalaya extending over eight yearn 
and his leadership of the Mount Everest Expedition, 
1933 ; Patron's medal to Capt. Ejnar Mikkehen, for 
his explorations m the Arctic between 1900 and 1912 
and for his work in Eskimo re-settlement on the east 
coast of Greenland The Council has made the fol¬ 
lowing awards: Victoria medal to Mr. Edward 
Heawood, for his work on the history of geography 
and cartography and his devoted service to the 
Society os its librarian ; Murchison grant to Mr. John 
Rymill, for his weak m Greenland and leadership of 
the party after the death of Mr. H. G. Watkins on 
his second expedition; Back grant to Dr. D. N. 
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other problems of Indian geomorphology of import¬ 
ation to geographers ; Cuthbert Peek grant to Mr 
Edward Shackleton, to assist him in his proposed 
expedition to Ellesmere Land , Qxtt memorial to Mr 
W B. K. Shaw, for his explorations and studies in 
the Libyan desert 

The Night Sky in April 

JtrprrXB is now exceedingly well placed for obser¬ 
vation, as it is m opposition on April 8 It is a very 
conspicuous object in the sky, ruing a little after 
sunset The bands and satellites make this planet 
a very interesting telescopic object. The planetary 
nebula, N.O.C. 3242, R A lOh 21m , Dec 18° 16' S, 
a little south of p Hydna, is now conveniently placed 
for observation It is of slightly elliptioal shape and 
bears magnifying well There aro two clusters visible 
to the naked eye which repay examination with a 
small telescope. Theao are N Q C. 2632 at 8h 36m. 
and 20° 16' N (Pnesepe), and N.G C 2168 at flh 4m. 
and 24° 20' N The last mentioned is in Gemini, and 
now appears in the western sky in the early evening 

Announ cemen t! 

Tax Chemical Society will oelebrato the centenary 
of the birth of Mendel6eff m 1834 by a meeting, on 
April 19 at 8 p m., to be hold m the lecture theatre 
of the Royal Institution, when Lord Rutherford will 
deliver a lecture entitled “The Periodic Law of 
Mendeldeff and its Interpretation" The lecture is 
open to fellows of the Chemical Society and their 
guests. 

Prof J 0 MoLbnnan will deliver the twenty- 
fifth Kelvin lecture before the Institution of Eloctncal 
Engineers on April 26, taking as his subject “Electrical 
Phenomena at Extremely Low Temperatures" 

Paor Johan Hjobt will deliver the Huxley 
Memorial lecture of the Imperial College of Science 
at the Huxley Building, Exhibition Road, South 
Kensington, 8.W.7, on May 4, at 6 30. The subjeot 
of the lecture will be “The Restnotivo Law of 
Population”. Prof Hjort is professor of marine 
biology in the University of Oslo, and is well known 
for hu work on the development of the fishing 
industry and ooeanographioal research in North 
European, Atlantic and Canadian waters. He was 
elected a foreign member of the Royal Society in 1916. 

8 on details were given in NATUW^.of March 17, 
p. 412, of the mirror which is to be made for the new 
200-in telescope for the California Institute of Tech¬ 
nology. According to the New York correspondent 
of the Times, the glass was poured on March 26, an I 
operation which took ten hours to complete, ten | 
months are to be allowed for the twenty tons of glass 
used to oool 

Mb. Edwin Thompson, of Liverpool, has been 
selected by the Council of the Society of Chemical 
Industry as president for the year 1934-36. He Vill 
take office at the annual meeting of the Society which 
m to be held in Cardiff on July 10-20. Mr. Thompson 


Wholesale, Ltd., manufacturing chemists of Liver¬ 
pool, and has for many years been associated with 
the work of tho Society He is on the General 
Committee of tho British Association, and at the 
Liverpool meeting m 1923 he did valuable work as 
honorary secretary He was president of the British 
Waterworks Committee when in 1930 it held its annual 
mooting m Liverpool Mr Thompson originated the 
idea whioh eventually lod to tho formation of the 
Lancashire Industrial Development Council 

At the first scientific mooting of the Microohemical 
Club held at tho Lister Institute on March 17 the 
following offioers were elected for the year 1934-36: 
Chairman, Dr Janet Matthews (Imperial College of 
Science); Hon Treasurer and Librarian, Dr L H. N 
Cooper (Marino Biological Laboratory, Plymouth), 
Honorary Secretary, Dr S J. Folley (National 
Institute for Research in Dairying, Shmfleld, near 
Reading) 

The Ministry of Agriculture and Fisheries has 
recently issued two new Advisory Leaflets, “Turnips, 
Swedes and Kohl-Kabi" (No 189) and “Bracken” 
(No 190) The former discusses the soiIs and olimate 
most suitable for the growth of the three root crops 
mentioned, their varieties and cultural treatment. 
Many useful practices are described, and the subjeot 
matter n quite up-to-date Tho leaflet on bracken 
shows that this plant has a few slight uses—as 
bedding and food for pigs—but causes damage far 
beyond its benefits. The chief methods of eradication 
are cutting off the shoots m Juno for two or three 
years in succession, and tho application of lime and 
phosphate It is suggested that dragging a chain 
harrow over tho newly-emerged sprouts in early 
spring is also a good method of control 

Mess us. Dulatj and Company, Ltd , of 32 Old 
Bond Street, London, W 1, have recently published 
Catalogue No 218, containing an oxtensive list of 
books on botany and gardening, which they have 
for sale. More than oight hundred volumes, mainly 
of historical interest, ore enumerated, and a further 
extensive list of standard modem works on gsrtlening 
is given Such outstanding contributions to botanical 
eoienoe os Nehemiah Grow’a “Anatomy of Plants”, 
several writings of Linn®us and a few early “Herballs” 
are combined with more modem writings 

Applications are invited for the following apjioint- 
monts, on or before the dates mentioned.—-A 
mechanical engineer at the Royal Arsenal, Wool¬ 
wich —The Under - Score tary of State (M G O 4), The 
War Offloe, London, S W.l (April 7). A head of the 
Physios Department, a lecturer m electrical engineer¬ 
ing, and a teaohor of geometrical drawing and 
elementary mathematics at the Wigan and Distriot 
Mining and Teohmoal College—Tho Pnnoipal (April 
9) A lecturer in geography at the Homerton Training 
College for Women, Cambndgo—The Pnnoipal (Apnl 
23) A lecturer in chemistry at the University of 
Reading—The Registrar (May 7). A resident woman 
tutor in mathematics at the Edge Hill Training 
College, Onnalurk—The Principal. 
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Letters to the Editor 

[The Editor does not hold himstlf responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications.] 

(Estrogenic Hormone in the Urine of the Stallion 
Iff further investigation* on the oeatrogemo 
hormone, which to a large extent u excreted in the 
urine of the stallion 1 , we have examined the influence 
of this hormono on the secondary sexual character¬ 
istics, especially on tho mammary gland By the 
use of follicular hormone, Laqueur was able to induoe 
lactation of male guinea pigs We have now observed 
the same effect with the hormone obtained from the 
unne of the stallion and in the actual cases the 
lactation of tho malo animals has continued for 21 
days 

Another typical effect ol the follicular hormone, 
the hyperpigmentation of tho mamillaa and tho arcohe 
of the nipples (Bloch and Sohrafl), is also exhibited 
after the injection of the (estrogenic liormono of 
the urine of tho stallion These investigations Bhow 
that all the biological reactions which are characteristic 
of the follicular hormone are exhibited by the oestrogenic 
hormone of the unne of the stallion 

How can the occurrence of so groat a quantity 
of oestrogenic hormone in a male organism bo ex¬ 
plained ? I believe that the female hormone which 
is regularly present in the male organism represents 
a normal physiological product of the metabolism 
of tho sex hormones, especially Binoe—due to our 
present chemical knowledge (Butenondt, Mam an, 
Doisy)—a conversion of the malo hormono into tho 
female one appears to be quite possible. I am further 
of tho following opinion • the metabolism of tho 
sex hormones is, in the main, the same m both sexes. 
At first, the male sex hormone is synthesised from 
subs tan oca which are still unknown, and tho male 
hormone is then converted into the female one The 
specific sexual characterisation is solely duo to a 
quantitative regulation of this general process of 
metabolism In my opinion, the observations with 
male oquines support this hypothesis from the bio¬ 
logical point of view From the fact that production 
of the female hormone m large quantities in the 
stallion occurs only during sexual maturity—when 
the male hormone is produced—it follows that there 
exists a connexion between the malo and the female 
hormone It is possible that in the testes of the 
stallion—as coin pared with other organisms—a very 
great production of male hormone occurs, and that 
this surplus of male hormone is immediately destroyed 
by converting it into female hormone and then rapidly 
excreting the latter It is impossible to say why this 
hyperproduction is characteristic of equines The fact 
that anot inconsiderable amount of male hormone is to 
be found in female animals, Includin g women (Loewe, 
Tschsnung), is also m harmony with this hypothesis. 

The male hormone represents an intermediate 
product in the formation of the female one. The 
regular occurrence of female hormone m the male 
organism is explained as due to the conversion 
of part of the male hormone mto the female one. 
In the female organism the male hormone is supposed 
to constitute a previous product of the female 
hormone and in the male organism the female hor¬ 


mone is supposed to constitute a degradation product 
of the male hormone. The dehydrogenation products 
which Girard has isolated from the unne of pregnant 
mares (equilm, hippulin and equilenm) da accord¬ 
ingly constitute tne final produota (which at the 
present time are known) of the degradation series of 
the male hormono 

Metabolism of sex hormones outside the sexual 
glands (extragonadial metabolism) can also occur 
and this has been the object of a joint communica¬ 
tion of H. v Euler and myself* 

Bernhard Zondek 

Biochemical Institute, 

University of Stockholm. 

Feb. 22 

• lUTCM, ISt, SO*. Feb 10, 1*34 

• Stent Ankle Phytiol , S7, Ml, 1034 


A Rapid Test for the Diagnosis of Pregnancy 
Current biological tests for the diagnosis of 
pregnanoy or dotootion of ovary-stimulatuig sub¬ 
stances in gland extracts and bod} fluids have the 
main disadvantage dial several days must elapse 
before a result can be obtained Attempts have 
boon made to remedy this by making use of tho doc 
rabbit, because in this animal a response (ovulation) 
oan bo obtained in less than 14 hours 1 . The rabbit, 
however, requires a good deal of oaro in order to 
obtain consistent results. It is essential to know the 
previous history of does employed, and preferably 
only to use them a short time after parturition. 
Even so, variation in response to injection may be 
so great as to necessitate the use of more than one 
doe in order to bo sure of the result 

The test described in tho present note depends 
upon the observation by Hogben* that oxtranoous 
ovulation m the South African clawed toad (Xenopue 
Iabvis) oan be induced by injection of extracts of 
the anterior lobe of pituitary. Xenopue oan be 
obtained easily and cheaply in large numbers Several 
hundreds can be kept without difficulty at the sole 
oost of a few handfuls of raw moat once a week, 
provided that they are kept in a warm well-lit room 
and that their water is changed after feeding Ovula¬ 
tion does not occur spontaneously in captivity Ova 
shed as a result of injection are clearly visible and 
extruded in large numbers. No doubt oxists, there¬ 
fore, as to the validity of a response 

During the past two years, work has been earned 
out on the use of Xenopue for detecting and estimating 
ovary-stnnulatmg substances m tissue extracts and 
body fluids such as pregnanoy urine The following 
mam points have emerged* 

(a) At a temperature of 20°-2B° a single injection 
of on active preparation mto the lymph sac is fol¬ 
lowed in the great majonty of oases by oomplete 
ovulation within 9 hours. Very often a response is 
obtained m less than 6 hours. 

(b) A given b4Uoh of toads oan be used repeatedly, 
provided that a rest of at least one week is allowed 
to elapse between successive injections 

(c) A definite quantitative relationship holds be¬ 
tween dosage and response. 

As a result of tho first observation, a teat for early 
pregnancy has been elaborated, the exact procedure 
of which depends upon the time which has elapsed 
from the last missed menstrual period :— 

(1) If one month or more has elapsed, untreated 
unne from the suspected ease is used. Ten toads 
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are mjeoted m the lymph sac with 1 ml. A positive 
diagnosis is made if ovulation oeours m at least 8 
out of 10 animals within 0 hours. The oorrect tem¬ 
perature is obtained by keeping vessels oontainmg 
the toads in a room heated to 20°-2S a by means of 
an eleotrio Ore. 

(2) If lees than one month has elapsed, a sample 
of 100 ml of urine is precipitated with acetone and 
oentnAiged The residue w suspended in 10 ml. of 
distilled water and 1 ml of the suspension injected 
into each of 10 toads A positive result is indicated 
as before Hus procedure is necessary owing to the 
facts that in very early pregnancy there is an in¬ 
sufficient amount of ovary-stimulating substance in 
1 ml. of urine to produce a response, and that a 
volume of fluid greater than 2 ml cannot bo mjeoted 
into the lymph sao without risk of non-absorption 

A full account of this work will appear later So 
far no incorrect diagnosis has been made In view 
of the quantitative nature of the test, it is hoped to 
distinguish normal early pregnancy from ectopic 
pregnancy or conditions such as hydatidiform mole 
C W Bklusiiby 

Department of Social Biology, 

Uni vereity of London. 

March 10 


■ Belltrby, 0 W , J Phynd, 91 , Pnc mil, IMS 

• Hoabrn, L T , Proc Bon See S Africa. lurch. 1930 

■ Brffcrby. C W\ Bxodmn J . «7. BUS, »«!l. 193i 


Uniformity in Bibliographic Particulars 
Tub excellent letter from the librarian of the John 
Innes Horticultural Institution, published in Natum 
of March 10 (p 380), is welcome to the Committee on 
Zoologioal Bibliography and Publication appointed 
by the British Association in 1895 and still working. 
Most of Miss Schafer’s recommendations have from 
time to time been made by this Committee in its 
published reports as well as m its considerable 
correspondence. May I clot the l’s of one or two l 
In the order of citation the date should occupy a 
mors prominent position in making references my 
Committeo would place it immediately after the 
author’s name , m oatalogue slips it is usual to plaoe 
it at the end In any ease the month, and even the 
day when known, should preoede the year. 

The practices to which Miss Schafer rightly objects 
are Bins of omission ; but there are sins ofcomnussion 
Details given by a publisher, or appearing on the 
printed oover, should never be taken at their face 
value, until one has learned by oxpenenoe that the 
particular publisher or editor is to be trusted, and 
even of them the moat accurate can make mistakes. 
The printed date, as Mias Schafer has noted, is 
frequently wrong; I have catalogued one paper that 
had four dates—all in oorrect, when priority is m 
question a printed date inclines to be earlier than 
the oorrect one; but textbooks tend to bear a date 
later than the actual publication. The title on the 
wrapper is often inexact and sometimes absurd; it 
is made up by the printers. The use of the term 
‘plate’ is frequently inoorreot. A plate, properly 
speaking, is an addition or insertion and not part 
of the printed sheet; the fact that an illustration 
occupies a whole page does not make it a plate, 
neither should an inserted plats bear a page-number. 
But the issue of plates without any numbers at all 
is probably more exasperating, only outdone by the 
numbering of some and not of others. 


For the worker, as distinct from the cataloguer, 
it is a oonvenienoe to have on every page-opening 
the narao of the journal, the volume number, and 
the date, as well as the running title of the article 
But even the cataloguer benefits by this when 
separates have been formed by the breaking up of 
a volume 

Printers have a habit, not only of re-paging, but 
also of rehandling the type so that a paragraph 
originally on, say, p 15 is shifted to p 14 They 
may even change the numbering of the text-figures. 
Printers cannot bo expected to know bettor ; authors 
rarely have a say m the matter, therefore my 
Committee has always appealed to the oditors. 
Editors unfortunately are not permanent, so that 
one has to bo constantly repeating one’s protest. It 
is comforting to And that ono is not alono 
Just ono point in Mias Schafer’s letter leaves me 
uncertain Why does she call roman numerals "oye- 
strammg” ! I will grant that the present generation 
does not seem educated up to them, but they have 
their advantages. Instead of printing ‘8enea 3, vol. 
12, pages 31-43, plates 7-10’, it is convenient to 
print or write ‘(3) XII, 31-43, vu-x’ The modem 
use of clarendon arabics for the volume number may 
be an unprovoment, but it involves intermittent 
recourse to a different fount by the compositor, 
which must be rather worryuig to him 

V A Bather 

48 Marryat Rood, 

London, S W 19 


Diplogen and Fish 

In recent montiis we have been carry mg out 
experiments on the behaviour of fish m heavy water 
We find that goldfish (Caraatxua aurotua) behaved 
quite normally in the heavy water in which they 
were kept As heavy water was to bo used as in¬ 
dicator of normal water, we had to carry out our 
experiments in water oontainmg only 0 8 mol. per 
oent of diplogen, and it is therefore still possible 
that a higher concentration of this isotope m water 
exerts effects upon fish 

The aim of our experiments was to follow the 
exchange of water between the fish and thoir sur¬ 
roundings, using heavy water as an indicator of the 
movement of the total water The uso of radio¬ 
active isotopes for such purposes is well known 
While the latter are practically chomically identical, 
and as such are entirely trustworthy indicators, that 
is not the case with the isotopes of hydrogen Hoavy 
water is, therefore, only to be used with great caution 
as an indicator of ordinary water However, when using 
very dilute solutions of heavy water, we may expeot 
that the rate of exchange of heavy water molooules 
between the fish and its surroundings will not be 
vory different from that of the normal water mole¬ 
cules. By measuring the speed at which tho heavy 
water enters the body of the fish we oan therefore con¬ 
clude al what rate approximately the exchange of water 
between the fish and its surroundings takes place. 

Some twenty fish having a total volume of about 
10 o.o wore kept in about 60 c o. of water contain¬ 
ing 0 6 mol. per oent diplogen water. After a oertain 
time the fish were removed and the decrease of the 
density of the surrounding water was determined. 
The fish were then placed in normal water, and the 
rise in the density of the latter due to the entrance 
of heavy water molecules leaving the body of the fish 
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«u determined The result* are as shown in the 
aooompanying tables. 


Tabu i 
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It follows from the nbove that, at least in a small 
fish, within a few hours nearly all the water mole¬ 
cules leave the body of the fish, making way for 
water molecules derived from the surrounding water. 
It should be borne in mind that most fish oontain 
about 80 per cent water. 

O Hstmy. 

E Hones. 

Institute of Physical Chemistry, 

Freiburg 1 Breisgau 
Fob ao 


Band Spectrum of Aluminium Deutnde 
Bkino m possession of heavy water obtained by 
the electrolysis of some hundreds of litres of water, 
kindly furnished us from Nordutka Syrgasverken m 
Orebro, we have started investigations on the isotope 
effects in the band spectra of hydrides The following 
preliminary results are givon for tho spectra of A1H 
and AID; the former speotrum is reanalysed in 
order to get more exact data for comparison. 

Table 1 gives the origin of tho bands in 'II -* *£ 
from measurements in the second order of a 21-ft. 
ooncave grating (dispersion 1A /mm ) The bands of 
the new AID molecule are indicated by asterisks. 

Table 1 


tssw m* 

**7ir#e* 


We have applied the theory on isotope effects in 
band spectra to the normal state '£ as being most 
favourable on aooount of its regular structure. The 
harmomo frequencies <a« of the nuclear vibrations 
and their anhamxxuc corrections an given below : 


Our third order pohmom, representing the vibra¬ 
tional levels in '£, does not oonverge at high v 
numbers and must therefore be completed by terms 
of higher order to fit into the known value of dissocia¬ 
tion (0 — 31 volts). The small oorrootions to be 
applied on the frequencies given above are, however, 
of minor importance in this oonnexion 

From analysis of the band structure we have cal¬ 
culated the coefficients of rotation m T up to the 
sixth order m (*+f) as follows : 


41H 

B , - 69966 ± 00009 
", - 0 I860 

D . --9 8x10* 

P. - 8X10' 


, "D 

a* - 3 9100 ± 0 0003 
uj - 0 0880 
D 1 , --0 08X10* 

J{ - 0-06X10-’ 


These data applied to the general problems on iso¬ 
topes are of interest as will be discussed below to some 
extent. Primarily, we assume that the masa-speotro- 
soopio value based on the atomio weight of the heavy 
isotope of hydrogen 2 0136, obtained by Bambndge 1 
is oorreot. If this is true, p ( —0 51888 corresponds 
to the ratio of the reduced masses of the iaotopio 
molecules as deduoed from the atomio weights 
1 00778 and 26 87 of hydrogen and aluminium re¬ 
spectively. Errors in the latter value amounting to 
3 parte in 1000 will be of no influenoe on the value 
of p* given above. Now generally. 



where x' and x are the foroes of direction m the oaee 
of harmonic vibrations. As these forces are to be 
derived from tho interaction between the oharged 
particles m the molecule, the isotope principle re¬ 
quires their ratio to approach unity to a very high 
degree of exactness However, inserting our values 
for mjandoi* (p* = 0-51898), we find 1 00057,corre¬ 
sponding to an increase in the binding foroes of the 
nuolei at their position of eqinlibrum in AID as com¬ 
pared to the ordinary A1H. 

A similar effeot appears m the values of the nuolear 
separations, as shown by finding the ratio of the 
moment of inertia (B*/B»—p*) m both molecule*. 
With the same assumptions as before, we get p 1 — 
0 51806, corresponding to an approach of the nuolei 
m AID amounting to 0-066 per oent, which means a 
small displacement of 9x 10- 1 * cm. 

On the other hand, rejecting the maas-speotro- 
soopic value of p*, our results point at an atomio 
weight for deuterium of 2-0113, far less than that 
found by Bambndge At present, however, we post¬ 
pone the discussion of the causes of these divergencies, 
awaiting the results of investigations of the band 
spectra of other deutndes (BiD, HgD, etc.) now m 
progress in this laboratory. 

Details regarding the structure of the activated 'II 
state in AID will be given later, after we have in¬ 
vestigated the remarkable pressure effeot which 
governs this rather unstable state. Incidentally, it 
may be mentioned that the measured A-doubling 
agrees with the formula : Tg-T,-? Jfc(t-f-l), where 
9AIH -0-009 cm-'and gxiD -0 00225 cm.- 1 . 


m, - IMS 46 cm 

X*.-99 M# 

M> • 0 941 „ 


M 

•w 


- 1911-04 ess.' 

- 16 146 „ 

- 0 000 „ 


Laboratory of Physios, E. Hult»4k. 

University of Stockholm. 

Jan. 23. 
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Crystal Structure of i, 3 , j-Tnphenyibenzene 

In a meat oommunioation on the orystal structure 
of 1, 8, 5-tnphenylbenzene, Dr. Kathleen Lonsdale 1 
discusses the results of recent X-ray measurements 
on the crystal and oonehidee that the planes of the 
bcnsene rings of the molecules oaanot coincide with 
the (001) plane of the crystal, as has been suggested 
by earlier investigators, but must be inclined to this 
plane. 

This conclusion is fully supported by the results of 
our magnetic measurements on this crystal, and the 
magnetio data further enable us to calculate approxi¬ 
mately the inclinations of the bensene rings to the 
(001) plane. The crystal is orthorhombic and its 
principal gram molecular susceptibilities along a, b 
and e axes are 

-141; Xi - -105; Xt= -309 

respectively, in 10-* o a s. b.h.u. 

The e axis is thus an axis of approximate magnetio 
symmetry, the susoeptibihty along this axis being 
numerically greater than that along perpendicular 
directions by 161X 10 -1 per gram moleculo. Had the 
planes of all the benxene rings in the unit cell been 
coincident with the (001) plane, the difference be¬ 
tween the ausooptibihties along the 0 axis and along 
perpendicular directions would have been much 
higher, namely, 210 X 10"‘ per gram molecule. This 
shows that the benzene rings are inclined to the 
(001) plane, the angle of inclination 0 being given by 
the relation cos* 0-J Bin' 0-gjJ; that is, 0-24° 

The pptioal constants of the orystal also support 
the above orientation of the benzene rings The 
gram molecular refraotivities (defined os usual by 
n*-l M 

R ^° n i +2 "p ^ t, k® or y Bfca l f° r vibrations along the 
a, b and o axes are 1 : 

J?.=->110 0/ J4-11B 0; J?e“77 0 

respectively, for the D lines. K, and Rt are thus 
nearly equal and much greater than R e , as we should 
expect If we assume all the benzene rings to lie in 
the (001) plane, and neglect the mutual influence of 
the optical dvpolee induced in the different benzene 
ringe, we obtain for the birefringence of the crystal 

J2i —R» ““Rtt —R§ “ 60 

Tho much smaller birefringence actually observed for 
the crystal, namely, R,-R,-Rt = 88, points to 
an mchnation of the benzene rings to tho (001) plane, 
at an angle 0 determined, as m the magnetio case, 
by the equation 

cos'0-*sin* or 0-32°. 

Since the mutual influence of the dipoles is by no 
means negligible as we have assumed m the calcu¬ 
lation, this value of 0 must be taken to represent 
only the order of magnitude, and is therefore not 
inconsistent with 6—84* obtained from the magnetio 
data. 

K. S. KkISHNAN 

8 . Banibjxe 

810, Bowbazar Street, 

Calcutta. 

Feb. 5. 


Production of Heat m Supraconducton by Alternating 
Currents 

It has frequently been suggested 1 that supra- 
conductivity is a phenomenon not due to the normal 
electrons which cause ordinary oleotneal conductivity, 
but that one may have to take into account supra- 
conducting electrons as opposed to the ordinary 
electrons Such a hypothesis would seem to be in 
aocord with the observed fact that there is no dis¬ 
continuity in tho heat-oonduotivity at the transition 
point 1 . In this oaso the following method would seem 
to enable one to determine the number of supra- 
conducting electrons. 

If the electrons taking part m the ordinary con¬ 
duction above the transition point preserve their 
properties below it, their damping, characterised by 
the specific electrical conductivity e, would presum¬ 
ably not vary appreciably. This cannot be observed 
with direct current, sinoe the supraoonducting 
electrons prevent one applying the eloctnoal field. 
With an alternating current of sufficiently high 
frequency, however, this screening effect is not 
oomplete on account of the inertia of the electrons ; 
one might therefore expect an alternating current to 
produoe motion of the normal conducting electrons 
with a consequent production of heat. By measuring 
this heat, it should therefore be possible to demon¬ 
strate the existence of these normal electrons and 
prove whether their general properties change at the 
transition point 

For ordinary oloctrons the relation between the 
current density J and tho strength of elootno field 
E is- 

J-nE 

If wo take into account the existence of tho nupra- 
oonducting electrons, wo roust because of their 
inertia replace this equation by 

J=fE+oE (1) 

where the inertia term 

A =» m/ne 1 (8) 

depends, apart from universal constants, only 
upon the number n of electrons per cubic oenti- 
metro 

If we calculate the distribution of an alternating 
current in a aupraconductor according to formula (1), 
we find that the current flows near the surface in a 
layer of finite thickness d. Considering in the first 
place not too high frequencies v, suoli that oAv<£l, 
and negleotmg terms of second and higher powers in 
oAv (and the mfluenoe of the displacement current) 
we find 

d - VAc*/47t (3) 

In this approximation the thickness is therefore in¬ 
dependent of the second term in (1), that is, the term 
taking aooount of the normal electrons, and is also 
independent of the frequency 1 . 

This term is important, however, for the production 
of heat. While with direct current only the magnetio 
field H occurs m the layer, with alternating current 
an electric field E appears whioh is given by Maxwell’s 
equation curl E— — &H. It » this which gives rise 
to the heat. 0 

The amount of heat Q produced per unit volume 
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in unit tune (neglecting higher powers of oAv) 
amounts to i 


Q - (irtv)*oA* J*" (4) 


whore T* represents the mean vahio of J* averaged 
over the time By means of this equation we can 
therefore determine either the number n of supra- 
conducting electrons (by (8)) or the thiokness d of 
the layer in whioh the currant flows (by (3)). In 
this effect, in oontrast to others, the proportionality 
with v* is characteristic. Thus a production of heat 
whioh might oocur each tune the supraoonducting 
current was switchod on would, of course, be pro¬ 
portional to v only 

For high frequencies, for example infra-red 
radiation, in which the value oAv is no longer small 
compared with 1, the inertia of the normal con¬ 
ducting electrons must be taken into acoount For 
at low temperatures the value of the normal con¬ 
ductivity is very large and therefore the inertia term 
is muoh more important than it is at room tempera¬ 
ture In this ease it is therefore necessary to dis¬ 
tinguish between A, and A«, corresponding to the 
supraconduoting and normal electrons, and formula 
(1) must be replaced by 

J + cA» + (®) 

If the number of suprooonductmg electrons is small 
compared with the number of normal electrons 
(A«>A«). their influence at these frequencies will 
be so small that tho absorption of infra-rod radiation 
Bhould be nearly tho some both above and below 
the transition point 

Though the conditions wo have considered have 
been idealised considerably, yet it stands to reason 
that tho supraoonducting currents are not surface 
currents m the mathematical sense Once one 
admits any finite thickness for the layer in which 
the current flows (oven though it be represented by 
a formula different from (8)), thoro must always be 
in the case of alternating current an inner olectrio 
Hold If therefore normal conduction electrons 
exist, we must expect a production of heat charac¬ 
teristic of each supraoonduotor 

Experiments to measure this production of heat 
with the view of determining whether suoh normal 
electrons exist and, if a positive result were obtained, 
to make deduction of the number n of suproconduot- 
ing oloctrons, or at any rate the thickness d of the 
layer, were earned out in Prof Simon’s laboratory 
in Breslau in 1933* As they were prematurely 
interrupted, definite results are not yet available. 
They are boing continued and it is hoped to report 
upon them in due oourao 

Hbinz London 

Clarendon Laboratory, 

Oxford 
Feb 10. 


", U, *61 


• W J da Hsu and H Browner, Comm Leiden, No. 8H d, 1M1. 

• ThU Uitaknew Is, of ooone, tbs sue u that which hu ben 
eslentated Independently fbr direct current by B Becker, O Heller, 
F Banter, tpUnTu, lit , 1033 These author*, however, do not 
take Into aooonnt the poerible exletenoe of nonaal eleotrooe, whtob are 
or no Internet for direct ennent problem but would be tandamental 


Vitamin B, and the Pellagra-liks Dermatitis in Rata 

In our first experiments on the concentration and 
isolation 1 of vitamin B„ we failed to observe definite 
changes in the skin and fur, such as those described 
by J Goldberger and R D Lillie*, and by H. Chick 
and M. H. Rosooo* and several other authors, m rats 
fed on diets containing the antmeuntio vitamin in a 
purified form (for example, alooholio extracts of 
wheat or maixe, Peters’s antmeuntio ooncentrato from 
yeast, crystalline vitamin B, preparations). The 
flavin pigment was identified by us with vitamin B, 
by its growth-promoting properties. It was therefore 
a question for further investigation whether m theee 
circumstances it was also identical with the ‘anti- 
dcrmatitis factor’ and in particular with the ‘pellagra 
preventing factor’ 

Tho chief and obvious reason for designating aa 
pollagra-like this peculiar condition produced in rats 
receiving the antineuritio vitamin as their sole source 
of ‘vitamin B’ is the general symmetric dermatitis. 
This occurs especially on tho backs of the forepaws, 
forearms and backs of the hind paws, the medial 
surfaoe of the fore and hind legs, and the ears It 
has also been the basis for its supposed identification 
with human pellagra (which has not been sufficiently 
corroborated clinically) In addition to this pellagrous 
condition, several authors take acoount of other lees 
special symptoms Borenees of the mouth, nose, and 
spectacle-like rings of inflammation around the eyes, 
a tendency for lids of one or both eyes to adhere 
togothcr, with an accumulation of dned secretion on 
tho margin of the lids, in some instances loss of fur, 
particularly on the neck, shoulders or back (saddle-like 
areas of baldness), small, dry, cream coloured scales 
or yellowish crusts over a large part of the body 
Occasionally theso less specific symptoms may pre¬ 
vail and givo quite a different aspect to tho patho¬ 
logical appearanoe 

The v lew has already been considered by J Gold¬ 
berger that these two classes of dissimilar skin 
changes are to be ascribed to a deficiency not only 
of vitamin B, but also of another component of the 
vitamin B complex Hitherto no definite proof of 
this has beon given. 

In recent investigations, wo have been able to fill 
this gap The result was an unexpected one Wo fed 
rate with an ordinary vitamin B-freo diet (easemogen 
A B. Glaxo 18 per oent, nee starch 68 per cent, 
butter fat 0 per oent, cod livor oil 1 per cent, salt 
mixture 4 per cent) supplemented by a vitamin B, 
preparation from yeast highly purified by the method 
of Wrndaus et of. (1 pigeon-unit" 8-18 y) and 
with vitamin B, (lac to flavin 10 y daily). In a large 
number of tho animals we observed pollagra-like 
changes in the skin In order to avoid symptoms of B, 
deficiency (loss of oo-ordination, ataxia, spastic gait) 
it appeared necessary to give a higher dose of the 
vitamin B, preparation. The appearanoe of pellagra- 
like symptoms was accelerated by the administration 
of 4-6 pigeon units, whereas when smaller doeee were 
given the skin symptoms were not observed at all or 
else only m a very moderate degree*. When the B,- 
free diet of A. Bourquin and H. C. Sherman* was 
used, the addition of Bi and B, supplements produced 
pellagra-like skin changes The classical picture of 
the symmetrical pellagra-like dermatitis, with red¬ 
dening and swelling of the fore and hmd paws and 
ears as the specifio characteristics of the condition, 
occurred particularly distinctly when egg-white 
(8—0 o.o. daily) was added to a vitamin B-fiee diet 
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supplemented by vitamin B,, or to the Bourquin- 
8 herman diet Administration of vitamm B, (laoto- 
flavm) intensified the symptoms even more, and hero 
it should be mentioned that egg-white is already 
known to be neh in vitamm B, (H, Chick and M. H 
Rosooe*) 

These efleots were obtained with remarkable 
regularity and we must conclude from the results 
that the ‘pellagra-liko’ dermatitis is not produced by 
a lack of vitamm B„ as it is isolated in flavin pigment 
We are much more readily ablo to produce the 
pellagra-like dermatitis, unaooompamed by non¬ 
specific and unohareotenstic secondary symptoms, in 
the prceenee of B, (perhaps oontaminatod with B 4 ) 
and B,. This pellagra-like dermatitis can bo cured 
by the administration of the Bt + R« eluate from the 
charooal adsorbate from yeast oxtract a a prepared 
by the method of Kinnersley, O’Brien, Peters and 
Reader* This antidermatitis factor cannot be 
identical with B 4 for the following reasons (1) our 
animals show no signs of B 4 deficiency , 

(2) the akin lesions can bo alleviated by r„ 

alkaline autoclaved marmite, m which — 
according to Reader tho vitamin B 4 must j 
have been destroyed One might rather of 
identify it with the alkali stable factor Y 
of H Chick and A M Copping or the B, 
pigeon factor In order to avoid eon- s 
fusion, we have for tho time boing named s 
this ‘rat pellagra preventive factor* m its | 
narrow sense vitamin B, 1 

By the administration of B,+B 4 (+B,)_ 

or Peters's yeast eluate for 10-1S woekft, 17 
skm changes wore oertainly produced, but 
they wore never pellogra-liko, but 'un- 
specific’ as above mentioned and mostly 
only trivial These skm changes can bo cured by B, In 
this sense, B, is also a skin factor and it can be 
understood that egg-white, for example, whioh con¬ 
tains no B t , can cure these ‘non-speoifio’ skin changes 
because it is nch in B, (of Chick and Copping) 

So we have been ablo to separate vitamm B„ the 
antidermatitis factor, into two components—the real 
vitamm B, (flavin) and vitamm B, * 

Paul Gy6rqy 

Physiological and Nutritional 
Laboratories, 

University of Cambridge. 

* The vitamin B, wu prepared b; the T O Farbentadtutrle, Klberfeld, 
Germany, and the laetoflavin wai kindly prepared by my eoUeaguet, 
R Kuhn sod Tb Warier Jaaregf (Heidelberg), at my request 
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We used strips of paper, with a layer of agar and 
ordinary treaole ; after deposition of the eggs by the 
flies, we put the paper strips into Petri dishes and 
moistened them with water The source of our 
Gurwitsch rays was a culture throe hours old of 
Staphylococcus pyogenes aureus in ordinary broth. The 
broth was put into test-tubes of fused silica closed by 
corks, and placed on the opened Petri dishes con¬ 
taining the paper strips with the eggs. The most 
mu tablo ti me for irradiation was found to bo 20 minutes 
Afterwards the two Petri dishes (irradiated and 
control) were closed with their covers of glass, and 
kept undor the same conditions. Wo oounted the 
larvm that were hatched each day and sometimes 
every couple of hours; so wo could always choose an 
epoch, when only 20-60 per cent of the control eggs 
were hatched, while a much greater number of the 
irradiated eggs were hatched 
The following results, which speak for themselves, 
were obtained from nine experiments 


Percent Ho 
hatched of ewpi 


Irradiation II (percent) 


16-20 mi 

16-20 

16-SO 


1 P QlSrnr. R Kuhn sad Th, Wagner-Jaurwre, Netunn 
1983 JRta waebr, 1241. 1983 M pketM OSe .,191* 

■ Public Health Ren Waah ,41, 10»T 1988 
1 Buxktm J , 81, 698 , 1927. 

• cf K Kelkw and W H Bddy, Scimue, 18, 809, Deo 29, 1938 

• J Jeter Cktm Ste , * 8 , 8601 ; 1981 
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Effect of Mitogenetic Raya on Eggs of Drosophila 


Tam different methods for the demonstration of 
Gurwitsch rays have in common that the technique 
is always subtle and requires muoh practioe j Magrou 
alone has described a simple method while using the 
eggs of the sea-urohm, but these eggs are only 
obtainable in oertain months of the year and m 
marine laboratories; so we have sought for a more 
convenient object and have found it in the eggs of 


Laborfttorj of Hygiene, 

University of Utrecht 

Feb 14 _ ^ 

The Pectoral Fin of Coelacanthus tingltytruis 
Tub structure of tho internal skoloton of Coclacan- 
thud hngleyeruns, Davis, was first described 1 and 
figured* by Wollbum as having six basal supports 
radiating out from the shoulder girdle in a manner 
similar to those in a pectoral fin described by Wood¬ 
ward* from the Talbragar Beds In view of the 
recent work of Stenaift* on the structure of this fin 
m tho Triaesic Coelaoanth Txiugxa groenlandtca, we 
have re-examined Wellbum’s specimen, which is now 
m the Leeds City Museum (No D17), and found 
that the fin does not show the radisls described by 
Wellbum. This we consider is important and worth 
putting on reoord, for it would have been difficult 
to reconcile the actmopterygian-like arrangement 
deecnbed by Wellbum with the archipterygial type 
of fin present in tho later Tnassio Coelaoanths. 

J. A. Moy -Thomas. 

Dept, of Zoology and Comparative Anatomy, 

Oxford 

E I Whitr. 

British Museum (Natural History), 


Feb. 9 

■ Orel Met , dbo lv, 8, 71. 191 

• Proa Far* OtU ml PM So 

• Mem Geot Bonrejr of Hew ft 
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Archaeology of Hawaii. A survey of the arohteology 
of Oahu based on Held work m 1930 by Hr. J. Gilbert 
McAllister (BuU. 104, Beraioe P. Brnhop Museum, 
Honolulu) has been undertaken in order to place on 
record auch evidence aa remains of the people who 
were m Hawaii when it was drat visited by European 
voyagers European culture and exotio vegetation 
introduoed into the island are rapidly destroying the 
sites; but knowledge of them is still treasured by 
the older inhabitants Various types of remains 
are hero recorded. The old Hawaiian places of 
worship fall into two groups, large communal places 
of worship, for which the term hetau is generally 
employed, and small shnnes at which offerings were 
made The former are the most interesting remains 
now found on Oahu Of these there are 37, while 
on 19 other sites portions remain. In size they range 
from 80 ft x 40 ft. up to 870 ft x 170 ft. They 
may be classified into walled structures, terraced 
structures and walled and terraced structures. The 
sacrificial hetau was the highest type On it human 
sacrifices were offered, and it could be built only 
by a kmg It was essentially a war temple. The 
husbandry hetau was used chiefly to ensure the 
prosperity of the people. With few exceptions the 
hetau were built of natural basalt The smaller 
places of worship were fishing shnnes, family shnnes 
and rood shrines, those functioning in connexion with 
fishing rites being by far the moat important of these. 
The ceremony consisted in making an offering It 
was made by one individual who was regarded as 
the guardian of the shrine Several were sacred to 
oertain fish only. Four shnnes consisting of small 
enclosures were noted, but probably most shnnes 
consisted of single stones Tho famdy shrine was 
an integral part of every household ; while the road 
shrrno was a place where offerings were mode to 
some spirit 

Oitracod Feeding Mechanisms. Prof H. G. Cannon 
has already given ua valuable information on the 
feeding moohanism of various Crustacea and has 
evolved a very effective technique m studying them. 

A rooent paper, “On tho Feeding Mechanism of 
Certain Marine Ostraooda” (Trans Roy. Soe Edtn , 

57, Part 3, No. 30 ; 1933), conoems Asterope and 
Oyprtdtna and tho comparison of their mouth parts. 
Also those of CythereOa are described. Asterope is a 
purely flltratory feeder with a perfect filter appara¬ 
tus i no large particles are taken and there are no 
labial glands, the labrum being very small. Oyprtdtna 
feeds both on large food in R ea ps and on minute 
detntus which it abstracts from the water m the 
same way as Asterope, but the labrum is large, with 
a labral gland the slimy secretion of which entangles 
the food particles, and there are biting jaws prof. 
Cannon believes that the asteropids are probably 
derived from some detritus-eating oypnmds, Attempt 
being extremely specialised. CythereUa is a purely 
flltratory feeder, the mechanism being of a similar 
type to that of Asterope, but the processes are earned 
on by different limbs. 

Plankton of the North Sea. Mr. R. 8. Wimpenny m 
his paper “Variations in North Sea Plankton, 
1923-24” (Ministry of Agriculture and Fisheries. 
Fishery Investigations, senes 2, vol. 13, No. 3. 1933) 
studies tiie plankton of six stations running from 


Items 

Flamborough Head, east by north, to the “8.W. 
Patch” of the Dogger Bank. This is m aooordanoe 
with the recommendations of the plankton section 
of the Conseil Permanent International pour l’Ex- 
ploration de la Mer at Copenhagen m September 1982 
“that the importance of the range of variation be 
kept in view”. In addition, somo work is included 
bearing on seasonal variation on the “Hydrographio 
Line" cruises across the whole North Sea in 1923 
and the spring of 1924 The importance of the edges 
of marine banks for supporting a nob diatom flora 
is shown, especially the Dogger Bank, where there 
was more phytoplankton than on the Flamborough 
lino towards the shore. Penduuans always followed 
diatoms, Ceraitum being very abundant. It is pointed 
out that those organisms which store fat as food 
reserves are thus succeeded by those whioh store 
carbohydrates This has a notable physiological 
aspect. Tho distribution of Oalanus, Apherusa and 
Themtsio suggests their dispersion around the North 
Sea from west to east. The following recommenda¬ 
tions are made . (1) a general investigation of the life¬ 
cycle of each important species individually, and its 
feeding habits over a wide area; and (2), a study of the 
direction and speed of currents in the area by direct 
comparison of current measurements and plankton 

Parasites of Carrion-infesting Flies. Observations on 
the morphology and biology of some hymonopteroua 
parasites affecting blow-flies of the genera Luctlta and 
CaUtphora form the subject of a reoent paper by Mr. 
A. C Evans (BuU Entomol. Ret , 24, pt. 3). As 
regards the braoonid Aphaereta, its behaviour in 
relation to its hosts suggests that the fore tarsi play 
an important function in egg-laying and possibly 
contain receptor organs of a tactile or other nature 
The eggs of Aphasreia increase their volume 2,900 
times between the tune they are laid and when they 
are ready to hatch. Nourishment for the rapidly 
growing embryo is stated to be obtained by its 
diffusion through the chorion of the egg As regards 
Alysta mandueator, there is but httle increase in the 
size of the developing egg. The modifications resulting 
from a gradual change from an eotoparasitic to an 
endoparasitic bfe, as revealed m the larva of the 
several genera studiod, are disoussed in some detail. 
In Alyna the egg can suooesefuily develop when 
withdrawn from the body-cavity of its host, while the 
newly hatched larva bears a pair of open meeothoracic 
spiracles and dosed rudiments of spiracles on the 
seven following segments. From three facts, and other 
structural features, such as the presence of a ooooon, 
the author oonchides that the endoparasitism of A. 
mandueator is a reoent acquirement or, at any rate, 
has not reached the advanoed condition displayed in 
other on do parasites of the same hosts. In a thud 
parasite, Habrobraoon brevt oo m ie, whioh is an ecto¬ 
parasite, the spiracles remain open throughout larval 
life, looomotory spines and protuberances are present 
and a well-developed ooooon is formed 

Ancons Cacti. The first Biological Bulletin of the 
University of Arizona Bulletin ( 4 , No. 3) oontams 
an aooount Of the Arizona oaoti by W. F. Stockwell 
and L. Breaxeale. It is a non-technical compilation 
based on Britton and Rose’s standard work, primarily 
intended to facilitate identification and prefaoed 
by a short illustrated account of the vegetative- and 
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floral part* of a oaotus. A feature of the work is 
the huge number of illustrations; line drawings of 
joints and spines accompany the keys to the genera 
and species, and photographs of most of the seventy- 
sevon species described are included. Points of 
interest connected with the form and usage of the 
species are included in the geneno and specific 
descriptions given m the body of the work: thus 
Camegtta gtgantea m reoorded as reaching a height 
of forty feet and an age of 150-200 years 

A New Genus of Phycomycetes. Whilst investigating 
certain fungi whioh attack snapdragon plants, Mr 
C G. C. Cheaters found a peculiar fungus whioh 
produced chlamydospores in abundance, and also 
thick-walled spores which were often bicellular 
(“A Phycomycete associated with a Diseased Con 
dition of Antirrhinum majtu", Trans BrU. Mycol 
Soe , 18, part 3, 100-214, December 1033) The fungus 
produces spiny chlamydospores in the host plant 
and also on all the numerous kinds of culture media 
which have been used The formation of the tluck- 
wolled spores is described, and Bhown to bo roughly 
similar to tho development of zygospores, though 
there are important difforonoos No thick-walled 
spore has yet been germinated, and it is supposed 
that the fungus represents an intermediate stage 
between Zygomycetes and other groups of tho 
Phycomycotes. The organism cannot apparently 
bo included m any existing genus, so the euphonious 
name of Azygozygum chlamydotpontm nov. gen et up, 
has boon suggested 

Origin of Apple Vanities. In a genetioal investigation 
of cultivated apples, Messrs. Crane and Lawrence 
(J Ornettes, 28, No 2) have obtained important 
results bearing on the production of new varieties 
Many of the crosses between varieties produce few 
viable seeds and most of the resulting seedlings are 
lacking m vigour owing to anouploid chromosome 
constitution Among 50 varieties, varying degrees of 
self-incompatibility were present, but only two failed 
entirely on selling Certain varieties and crosses also 
produoed albinotio seedlings With this exception, 
tntergradtng venation was the rule as regards such 
fruit characters as skin and flesh colour, size, shape, 
flavour and time of ripening, indicating the presnnoe 
of polymeric factors It is known that many common 
vaneties of apple are tnploid, the remainder being 
diploid, none tetraploid The n numboT of chromo¬ 
somes is 17, while in most other Rosaoem n^=7, or 
in oertain genera 8 or 0. Various views of the ongin 
of n=*17 from the lower numbers are held, based on 
the secondary pairing of tho chromosomes and other 
evidanoe, but all are agreed that some of the chromo¬ 
somes are present several tunes, thus giving a basis 
for polymeric factors and graded inheritance Such 
well-known vaneties as Baldwin, Blenheim, Graven- 
stem and Ribs ton have 8n — 61 chromosomes From 
Vavilov it appears that wild apples occur widely in 
Asia. He reports that in the Caucasus the fruits are 
small, while in Turkestan a great range of size and 
quality oocura, some wild trees bearing fruit of 
excellent flavour and large size. 

Air Currents Around the Rock of Gibraltar. In Geo. 
phytuxU Memoir No. 59 of the Meteorological Office, 
J. H. Field and R. Warden desenbe “A Survey of 
the Air Currents in the Bay of Gibraltar, 1929-30’\ 
but the investigation, which was undertaken owing 
to accidents to aircraft m tho lee of the Rock of 


Gibraltar, was oonflned to the disturbances set up 
by easterly winds, those boing of tho greatest practical 
importance to aviation The work divides itself into 
two distinct sections, first, experiments with a 
model of the Rock on a scale of 1 5,000 in a wind 
tunnel at the National Physical Laboratory, and 
seoondly the study on the spot of actual wind 
currents at different heights with tho aid of pilot 
balloons and kites, in order to form an idea of the 
extent to which tho system of currents observed in 
I tho wind tunnel corresponds with reality The 
unusually large figure for the scale ratio model actual 
(a ratio somewhere between I flO and 1/200 is usual 
in work of this kind) made this practical verification 
tho more necessary, but it was found that on the 
wholo the indications of tho model were reliable in 
so far an they gave a correct picture of the directions 
of tho different currents and of the types of permanent 
or temporary eddy set up Great turbulence extended 
for fully two miles to the west of the Rock in easterly 
winds, from sea-level up to at least a height of 5,000 
ft Tho system of vortices included two that were 
largo and permanont for a given wind direction, 
and with a shift of wind from due east there was 
generally a eorrcsf sanding shift of tho areas of danger, 
and at the same timo changes in the permanent 
vortices For tho immodiate purpose of tho inquiry— 
tho avoidance of further accidents—tho most im¬ 
portant item in tho work is probably tho map showing 
the positions of tho danger areas for different wind 
directions, but there are many items of interest to 
meteorologists, for example, the conclusion that the 
obstruction caused by the Rook in a wind of only 
Beaufort foroo 0 caused vertical velocities of about 
twenty-five miles an hour for short periods The 
conclusion was also reached that m such investigations 
the use of b kite balloon for a single day can give more 
information than many months of pilot-balloon work. 

Action of fb and y-rays on Rock Salt Crystals. When 
crystals of rock-salt (and many other substances) 
are exposod to (brays, y-rays or X-rays, they acquire a 
new spectral absorption band (giving a characteristic 
colour) and a photoelectric conductivity when 
illuminated by light frequencies within this band. 
Burbidgo (Proc Camb. Phil Soe , 30, Part 1) has 
made experiments on this effect Using small ex¬ 
posures to the activating agent, ho found tliat the 
photo current obtainable died away with time, so 
that in a fow minutes ho could collect all the charge 
that the crystal was capable of carrying If the crystal 
is left in the dark, the ‘activation’ gradually deoays, 
but in any event the number of electrons collected 
is only of the same order as the number of (i-particles 
or y-quanta absorbed. This is peculiar, since it is 
known that ultra-violet light of quantum energy 
5 volts will cause aotivation and the (1 particles have, 
of oourse, energies of 10*-10* volts It is suggested 
that tho activation is confined to comparatively rare 
centres such an foreign atoms or micro cracks During 
the activation, a large number of electrons are dis¬ 
turbed from their normal levels to the lattice con¬ 
duction levels, but except at such singular points, 
they rapidly revert to their original state. At the 
singular parts they revert to comparatively stable 
intermediate levels from which they can be raised 
by the absorption of blue-light quanta. Further 
work is oon temple ted—it would clearly be very 
interesting to determine the efficiency of activation 
for ultra-violet radiation of comparatively low 
quantum energy. 
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Thirteenth Annual Report of the Forestry Commissioners* 


T HE Forestry Commission is in its second decade 
For the work proposed for the deoade it had 
been estimated that a sum of about 111 million pounds 
would be required , working receipts were estimated 
at £2,160,000, the net contribution from the 
Exchequer be mg £0,116,000 The chief works to be 
earned out were the afforestation of 363,000 acres 
and the establishment of 3,000 workers' holdings 
For the purposes m view it would be neoessary to 
acquire each year 6,000 acres of plan table land and 
2,600 acres of agricultural land These proposals 
were mibjoct to a severe out at the hands of the 
May Committee in the interests of eoonomy (Naturh, 
Sept 17, 1032, p 427) As a result of subsequent 
discussions betwoen the Commissioners and the 
Chancellor of tho Exchequer, the latter undertook 
to provide annually for the next five years a sum of 
£460,000, this with working receipts giving the 
Commissioners about £600,000 annually for forestry 
operations 

Changes of policy in Government departments 
other than that dealing with forestry, however 
admirable their mam aims at retrenchment may be, 
often result, in the first instance, in unavoidable 
losses In the case of forestry, sudden fluctuations 
of policy, justified apparently by tho necessities of 
the Exchequer, are particularly liable to lead to 
loss and waste. In the present case, where so large 
an amount of tho work of tho Forestry Commission 
is planting and the provision of tho plants required 
annually for the estimated area to be afforested, a 
serious annual curtailment of the land to bo planted 
up would of nooosnity be followod by a drastic 
decrease m tho number of plants required for the 
purpose. This inevitable result was foreseen at the 
time the recommendations of tho May Committee 
were accepted and at the subsequent discussion 
between the Commission and the Chancellor of the 
Exchequer. Questions asked in the House of Commons 
on the subject in July last appeared to show that 
the unavoidable outcome in this respect had not 
been appreciated The Report for 1982 thus alludes to 
tins important matter, and merits putting on rooord 
“It will be appreciated that the sudden change 
in the Commission's planting programmo could not 
be made without waste The material losses are 
most apparent m respect of nursery plants. 

In view of all the facts it was decided to retain m 
the nursery only those surplus plants which were 
within the economic limit of age [four years old] 
and, further, did not necessitate additional ex¬ 
penditure in wooding, etc. There has thus been a 
destruction of surplus plants beginning m the nursory 
season 1032 and not yet at an end. When the re¬ 
adjustment has been completed it is estimated that 
the cost prioe of the plants involved will amount 
to approximately £60,000" 

The net total area acquired m Great Britain to 
September 80, 1032, was 709,008 acres, of which 
430,886 acres were classified at the time of acquisition 
as plantable Of the plantable area 266,276 acres 
(60 per oent) are situated m England and Wales and 
174,610 acres (40 per oent) in Scotland The toted 
area planted or sown during the year was 22,663 


• Forestry UommUoi Thirteenth Annual Report of the F o n s tt y 
CommtwloMn for the year rndlns Sept su, 189*. Pp 43 (London 
H M Stationery Offloe) M net 


acres, of whioh 21,277 acres were placed under 
oomfers and 1,386 acres under broad-leaved species. 
Included m the above are 622 acres reafforested in 
the former Crown woodlands and 182 acres replanted 
after damage by fire The ‘Cost of Planting' still 
unfortunately remains at a high figure. It is stated 
that “The outlay per aore on labour and material 
on the areas planted between 1919 and 1932 was as 
follows . England and Wales, £9 3* Od.; Scotland, 
£0 16s Id ; Great Britain, £9 7 a 3d These figures 
cover the cost of preparation of ground, drainage. 
Fencing, plants, planting, replacement of failures 
and weeding but do not molude expenditure on 
forest protection, overhead ohargos and super¬ 
vision.” Perhaps “Cost of Formation’ would be 
a better term than ‘Cost of Planting’ for opera¬ 
tions which oover a great deal more than the mere 
'planting' 

Tho total addition to tho forest area of Great 
Britain during tho year was 16,027 acres In forming 
plantations and beating-up previous years’ planta¬ 
tions 61,600,000 trees were used, of which 30 per 
oent wore Norway and Sitka spruces ; 32 per cent 
Scots and Corsican pines , 14 per cent European and 
Japanese larches, and 3 per cent Douglas fir An 
area of 242 acres of existing woods was under- 
planted, noce8sitating the use of 217,000 plants 

Grants to pnvato individuals and local authorities 
for planting and scrub-clearing (on tho basis of £2 
per acre for planted conifers and £4 per acre for 
approvod hardwood* to be maintained thereafter as 
forest crops , and £1 per aore for cleftranoe of scrub 
on areas of not loss than 20 acres) amounted to 
£11,710, advances in respect of a prooeods-sharing 
sohemo to £1,483 and overhead and supervisory 
charges to £3,148 

In connexion with afforestation schemes generally, 
many countries ore now interested in the question 
of the annual production of seed of a varying number 
of important timber trees, both conifer and hard¬ 
woods , tho failure of a seed year of an important 
species becoming of almost world-wide importance. 
In this matter the British Empire has an interesting 
rooord, for it is many years since interchanges or 
gifts of forest tree seeds were started between 
Australia, India and South Africa, to mention three 
countries only. The competition in modem times for 
the seed of cor tarn species has become greater and 
this applies more especially to some of the temperate 
conifers such as Sitka apruoe, Japanese larch and 
so forth With this competition the prices of seed 
of certain species have risen considerably It is 
pleasant to reoogmse that mter-Empire arid inter¬ 
national courtesy results m handsome gifts of seed 
being made by one oountry to another On this 
interesting matter the report has the following: 
“The only seed which had to be imported from North 
America was Sitka spruce from the Queen Charlotte 
Islands • Japanese larch could not be obtained from 
Japan. Norway spruce and European larch were in 
abundant supply from the Continent, but only a 
moderate quantity of Corsican pine was procurable. 
As regards Great Britain, Soots pine seed was 
plentiful, but requirements of European larch oould 
not be met; seeds of hardwoods with the exception 
of ash were ogam soaroe ” The Commissioners 
acknowledge their thanks for gifts of seed from the 
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forest authorities of Bulgaria, France, CJreeoe and 
Portugal 

Acquisition!* of land on a reduced scale were 
sanctioned, as also the inauguration of a certain 
number of forest workers’ holdings Acquisitions of 
land during the year amounted to 81,933 acres, of 
which 46,437 acres were classified as plan table , 
whilst 115 holdings were completed during the year, 
the total number now amounting to 1,156 at an 
Average cost per holding of £499 

The balance m the Forestry Fund at the com¬ 
mencement of the forest year was £446,432 Receipts 


from Parliamentary votes (£447,000) and forestry 
operations (£151,468) amounted to £598,466 Pay¬ 
ments amounted to £761,220, so that the balance in 
the Fund at the end of the year was £283,678 
During the year the Commission lost Lord Lovat, 
its first chairman, and Mr H A Pritchard, assistant 
commissioner for England and Wales This thirteenth 
annual report may be regarded as a most fitting 
memorial to Lord Lovat, to whose remarkable energy 
and enthusiasm, supported by a strong body of 
commissioners and a keen staff, the present position 
of forestry m Great Britain must be ascribed 


Racial Distributions and Archaeology 


I N a lecture delivered in January last year at the 
John Rylands Library, Manchester, and recently 
available (Bull John Rylands Library, vol 17, No 2 
•Separates, Manchester University Press, Is net) 
Prof H J.Fleure puts forward a tentative correlation 
of the evidence of archaeology, human paleontology 
and ethnology Prof Fleure aims at showing that 
certain phases of culture may be associated with 
certain physical types of man in the past, and that, 
subject to the reservation that modification of culture 
may have taken place from outside, this association 
still holds good in modem representatives of, or 
approximations to, these ancient physical types He 
aW> suggests the possible lines along which races 
have attained their present distil button 

Homo sapient and Homo nranderthalnima clearly 
were differentiated at an early date The former is 
known from East Africa, the latter essentially belongs 
to Eurasia In the Old Stone Age, tho flake imple¬ 
ment is associated generally with Neanderthal man, 
while the finer technique of the core implements 
points to it being the work of Homo gnpieng The 
distribution of tho core implement suggests that it 
may have arisen in Africa or south west Asia and 
spread, on one hand to India, and on the other to 
western Europe 

Tho rise of hunting differentiates the work of the 
men from that of the women, tho latter continuing 
to be food gatherers Among modem food gatherers 
and hunters are the pygmy peoples of Africa and 
south oast Asia Their breadth of head is possibly an 
ancestral trait derived from extinct types of man, 
such as Neanderthal man, whose heads incline to 
brachyoephaly, if the torus is ignored Unfortunately, 
no ancient skeletons of pygmies are known On tho 
other hand, a majority of the representatives of early 
Homo sapiens have long heads and most of the 
characters of the one of the two types into which 
these can bo differentiated, are found among primi¬ 
tive hunter and collector groups, such as tho junglo 
tribes of India, the Veddah of Ceylon and the 
Australian. The Bushmen and the extinct Tasmanian 
also include a good proportion of extreme long heads, 
as also do the Eskimo. These two groups may repre¬ 
sent two early drifts of man, pushed to the farthest 
comers of the oarth, while the pygmies took refuge 
in the equatorial forests 

There (tre numerous groups m which most have 
moderately long beads, while a few have extremely 
long heads These are common in Afrioa, around 
the western Mediterranean, m North Africa and-a 
related type is found in the Deocan of India, while 
much the same may be said of large groups in the 
East Indies. All are essentially herdsmen or culti¬ 


vators African groups show that hunter men 
acquired cultivator women Tho herdsman grew 
from the hunter Herding made men more pre¬ 
dominant than ever and increased their pnde in 
thoir breed Cultivation first arose m north-east 
Africa and south west Asia, perhaps in India as well, 
and there may huve been aprunary spread thence 
to the west and south east The spread to the Mouth 
in Africa encountered difficulties of climate and 
the cultivator remained essentially a woman It is, 
therefore, probable that much of the stock whenoe 
springs the pygmies was handed down in Afrioa, 
while in south-east Asia, there are traces, if rare, of 
this early stock, and the inhabitants of Papua have 
kinky hair It seems useful, therefore, to think of 
a gradation with an increase in importance of tho 
older types and stylo of life as one goes south in 
Africa, or through south-east Asia to Papua , while 
the absence of cultivators in Australia and Tasmania 
points to the isolation of these two areas before the 
arrival of cultivators in Papua 

North of this area of culture and drift lies the 
mountain mass of Tibet with its westward extensions 
North of this the ways would be open only after the 
last glaciation. Tho north-eastward drifts through 
Asia, continuing mto America, belong to a Tardon- 
oiwan or late Capstan phase 

In this connexion the nso and spread of broad- 
headed man must be considered Tho mam area of 
distribution is the mountain zones of Asia, Anatolia 
and Central Europe Tentatively it may be suggested 
that the type came mto existence in south-west 
Asia, in or near the Anatolian peninsula Knowledge 
of ancient skulls is still insufficient to say when these 
hroadhoods moved into Central Europe , but there 
are broadhoads from an epipalseohthic station at 
Ofhet, and from the beginning of the Bronze Age 
there is a peasantry in Central Europe Homo of the 
peoples of the Pamirs are broad-headed and m other 
respects liko the people of Central Europe. It is 
difficult not to suggest a common intermediate 
origin for the two In Anatolia and the western 
of the Balkan peninsula there is a very brood¬ 
ed type with very straight occiput This may 
be a specialisation which has superseded tho older 
form 

Farther east and associated with the high plateau 
of tho Gobi is a different intensification of broad- 
headedness, the most marked form being that with 
the face flattened, oblique eyes, yellow-brown skin 
and lank hair. 

It is possible that these broad-headed types spread 
m the early days of the development of cultivation. 
There was evidently an important spread of popula- 
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bon about the middle of the third millennium b.o. 
in and around the great steppe, which reached north 
China and may be responsible for come of the drifts 
to America. 

So far as the steppes of western Asia and southern 
Russia are ooncemed, the broad-beaded type was 
not the earliest m the population The graves of the 
third millennium yield a majority of extreme long 
heads, differing from the hunter and oolleetor people 
surviving farther south. This type spread into Europe 
from the early Bronse Age onwards Later in the 
Bronte Age came a period of warmth and drought 
which leaves the steppe poor m remains and probably 
aooounts for the small extent to which inter-tropioal 
Africa was influenced by Bronze Age movements. 
The Bronze Age movements distributed skilled 
craftsmen with a high grade of organisation far and 
wide ; while as regards the steppe the movements 
had aoquired the driving power of the acquisition of 
the horse Hence their movements wore turned 
towards Iran and India, in directions in which con¬ 
ditions were suitable, rather than to tho north-east. 
These peoples are generally credited with being the 
authors of the Aryan languages Their relation to 
the poople of the Old Stone Age is not clear. 

There remains a long-headed element, or rather 
on the long-headed side of medium, found m western 
Europe, as for example in Britain and oaatem Asia, 
notably m China. There are indications of a Bproad 
of early agriculturists through south-eastern Asia to 
north China, which included moderately long-headed 
elements as well as broad-heads ; and this element 
may also have been included in a similar migration 
to western Europe, but lack of data precludes dating. 


Industry and the Research Associations 

O N Maroh 22, tho Department of Scientific and 
Industrial Research convened an important 
conference at the Institution of Civil Engineers, at 
which Lord Rutherford presided, and more than one 
hundred representatives of tho twenty-one research 
associations formed under the auspicee of the Depart¬ 
ment were present The object was to provide an 
opportunity for frank discussion with officers of the 
Department and members of its Advisory Council 
on tho present position of tho research association 
movement and its future 
On the eve of the conference, Sir Kenneth Lee, 
who is a member of the Advisory Council closely 
identified with the work of the research associations, 
and whose firm belief in industrial research is well 
known, entertained the representatives to dinner at 
the Dorchester Hotel. Mr. Runciman represented 
the Government and many prominent men in in¬ 
dustry, finanoe and in the Civil Bervioo wore present 
Among the speakers were Mr. Runounan, Lord 
Rutherford and the Right Hon. Reginald McKenna. 
In the oouree of his remarks, Mr. Runounan read a 
statement from the Lord President of the Council, 
in whioh Mr Baldwin said that those present no 
doubt shared the opinion of the Advisory Council 
1 that tho present scale of operations of the research 
associations is totally inadequate if they are to serve 
their full purpose He looked forward, with oon- 
fldenoe, to industrialists improving matters in that 
respect, especially now that the prospects of trade 
are more promising. If they do so, Mr. Baldwin’s 
message continued, they can rely on the Government 
on its side being prepared to play some part m the 


forward movement and to help in extending the 
scale of operations. 

The views expressed at the conference left no 
doubt that the Advisory Council of the Department 
is right m behoving that the time is ripe for a great 
development m the research association movement. 
Tho associations have already made a deep 
impression on British industry, not only m producing 
practical results of great monetary value, but also 
in bringing about a more sympathetic attitude 
towards the usefulness of scientifically trained men 
in the works. Several speakers emphasised the 
paramount duty of research associations of carrying 
out long-range investigations essential to widening 
the boundaries of knowledge Reference was made 
to the benefits conferred on the consumer by the 
improvement m products as regards utility and 
pnoe and to the raising of the standard of living 
resulting therefrom, and for this reason it was 
urged that a continuation of a substantial con¬ 
tribution from Government sources is fhlly justified 
Attention wae also directed to the importance of 
achieving stability of finanoe for the research associa¬ 
tions as a means of securing the best work from those 
employed by them, of ensuring that tho best scientific 
brains are available for that purpose and of making 
possible the planning of long-distance programmes. 

At tho conclusion of the proceedings, Lord Ruther¬ 
ford referred to the statement made by Mr Runounan 
the previous night on behalf of the Lord President 
as to tho wilbngness of the Government to afford 
increased financial help, and urged that as a next 
step the oouncils of the research associations should 
consider the scale of work required to meet the needs 
of their particular industries and submit proposals 
for tho consideration of the Department, m order to 
bring about at the earliest possible date a very 
different scale of operations 


University and Educational Intelligence 

Caxbbidgb. —The following appointments have 
boon made : Dr. W. A H. Kush ton, of Pembroke 
College, to be University lecturer m physiology. 
Mr O A Trowel), of St. John’s College, to be Univer¬ 
sity demonstrator in physiology and Dr H. N. 
Green to be University demonstrator in pathology 

Luna.—The following appointments have recently 
been made : Dr Douglas H. Colima, to be research 
fellow m rheumatism under the scheme of oo-opera- 
tion between the University of Leeds and the 
Harrogate Royal Bath Hospital, for the institution 
of research into the cause and cure of chrome 
rheumatism and allied conditions ; Dr. W A. Bain, 
to be lecturer in physiology 


Tm Educational Advisory Board of the British 
Social Hygiene Council is proposing to form a perma¬ 
nent central exhibit of biological teaching material 
and apparatus. In view of the increasing demand for 
including biology in school curricula, such an exhibit 
should prove useful to teachers The Board is there¬ 
fore seeking suggestions m connexion with all forms 
of biological material. Further information concern¬ 
ing the proposal and a list of suggested headings 
under which information is sought can be obtained 
from Mr, Percy F. Lee, Education Offloer, Educational 
Advisory Board, British Social Hygiene Council, 
Carteret House, Carteret Street, London, S.W.l 
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Science News a Century Ago 

A Charter for the University of London 

At a Court of tho Common Council of the City of 
London held on April 3, 1884, tho Lord Mayor stated 
that ho had received a request, numerously signed, 
calling on him to oonvene a special meeting to con¬ 
sider the propriety of presenting an address to His 
Majesty praying that a charter might be granted to 
the University of London A supporter stated his 
bolief that tho King and Ministry agreed in tlie 
desirability of granting the charter, and that the 
signature of His Majesty would have been put to the 
charter had not a petition against it been presented 
by the University of Oxford It was urged against 
the proposition that Oxford, Cambridge, and other 
colleges never had the power of conferring degrees 
until they had gamed a high reputation for eccle¬ 
siastical and scientific learning. The speaker looked 
upon the University of London as a more joint stock 
company, and stated that ho held in his hand a £100 
share of the University of London, which had been 
sold that very morning for £23. He proceeded to ask 
how the Corporation could be justified in going to 
the King for a charter for a concern the shares of 
which were sold for £23 apiece. The motion to 
present an address to His Majesty m favour of 
granting a charter to the University of London was 
earned without a division. 

Pans and London Geographical Societies 

Tho Pons Geographical Society was founded in 
1821, that of London in 1880 From the time of 
institution of the latter, tho two bodies were on most 
friendly terms, and exchanges of courtesies were 
frequent between the respective officers. 

The French society was itself considerably assisted 
in its early yoant through the oo-operation of the 
reigning house. On January 1, 1834, the president, 
M. lo duo Deoaaee, with many members, waited upon 
the King and Queen at the Palace of tho Tuilenes, 
and were reooived in audienoe for an hour and a half. 
The heir to tho throne, the Duke of Orleans, was also 
present, and various State functionaries. In an 
address to the King, the president alluded to the 
interest of the Duke of Orleans m the Society The 
King m his reply confirmed his own good wishes and 
desire to secure for France the honour of geographical 
discovery. An address to the Queen followed 

On April 4, 1884, at a general assembly of the 
Society, it was announced that the Duke of Orleans 
had offered a prize of 2,000 francs to the navigator 
or traveller whose geographical observations and 
results should be useful to agriculture, or in the 
industrial arts, m the course of 1834 and 1888. At 
this assembly, also, the award of a gold medal was 
decreed to Gapt. John Bow for his recent discoveries 
and additions to geographical knowledge. (Buil. 
Soo. de Qiog. Parte, ser. 2, vol. 1.) 

Surrey Zoological Gardens 

The Surrey Zoological Gardena on the south side of 
the Thames m London were opened m 1831 by 
Edward Crow, who had previously had a menagerie 
at Exeter. On Apnl 5, 1884, the Times announced 
that “a most important addition has just been made 
to tiie already valuable collections in these gardens, 
in the acquisition of a fine young rhmooerous, the 


only one of the specie* which has been in this country 
for the last 20 years. . The great value attached 
to the possession of a living specimen of this animal, 
and the difficulty in procuring one may be inferred 
from the fact that the oost of the present, from the 
time it was token in the Birman Empire, and tho 
ohargo of its food and oonveyanoe to England have 
exceeded 1000£ though it is yet little more than a 
year and a half old” After describing the animal, 
its food and its habits, the Times stud . “The present 
specimen, owing to its youth, is as we have already 
stated, very harmless, and will follow in a fawning 
manner those who feed it, yet we understand that 
as it approaches to mature age its native fierceness 
will break out and will not tolerate the familiar 
approach of man, nor at times can its keeper enter 
its den without considerable danger. Tho last 
rhinoccrouH m this oountry was so fieroo that it 
oould not be exhibited until it was secured in its 
den by very heavy chains ” 

Death of Baron de Leaaepi 

On Apnl 8, 1834, Jean-Baptiste-Barthllemi, Baron 
do Lesaepe, the travollor and diplomatist, died sud¬ 
denly at Lisbon at the age of sixty-eight years. For 
many years he had represented France, first in 
Russia and thon in Portugal, and had held a post in 
Moscow previous to tho disaster of 1812 He was 
bom at Cette on January 27. 1788, and in 1788, 
when La P6rouse was fitting out the fn gates Bouseole 
and Astrolabe for an expedition to the Pacific, de 
Lessepa was appointed to aooompany him as inter¬ 
preter Tho ships left Brest on August 1, 1785, 
doubled Capo Horn, visited the shores of California 
and in January 1787 reached Macao Thence they 
procooded to tho coasts of Tartary and Karrilacliatka, 
and at Avatska de Lesseps was sent home overland 
with the journals of the voyage , the journey across 
Siberia and Russia taking about a year In December 
1787, La Pdrouso, leaving the north, called at the 
Friendly Islands and in January 1788 sent home 
from Botany Bay his last letter Thirty-eight years 
later the remains of his ships were found by an 
English captain in the Queen Charlotte Islands In 
1790 do Lesseps publishes! a journal of his journey 
from Kamtschatka, and in 1831 enriched with notes 
an edition of the “Voyage" of La PrSrouae 

Mrs. Somerville Honoured 

In 1831 Mrs Somerville had published her 
“Mechanism of the Heavens” and in the beginning 
of 1834 her “Connexion of the Physical Sciences” 
These works gave her a place among the most eminent 
women of science of all time. She was honoured by 
various scientific societies and on Apnl 6, 1834, Mrs 
Maroot wrote to her from Geneva • “I am desired 
by Professor Prevost to inform you that you were 
elected an honorary member of the Som6t6 de 
Physique et d’Histoire Naturolle de Gen&ve on the 
3rd Apnl, and that a diploma will be forwarded to 
you by the earliest opportunity After all tbe honours 
you have received, this little feather is hardly worthy 
of waving in your plume, but I am glad that Geneva 
should know how to appreciate your ment You 
receive great honours, my dear friend, but that 
which you oonfer on our sex is still greater, for with 
talents and acquirements of masculine magnitude 
you unite the most sensitive and retiring modesty of 
the female sex j indeed, I know not any woman, 
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perhaps I might say any human be mg, who would 
support so much applause without feeling the weak¬ 
ness of vanity. Forgive me for allowing my pen to 
run away with this undisguised praise, it looks so 
much like compliment, but I assure you it oomee 
straight from the heart, and you must know that it 
is fully deserved.” Mrs Maroot was the author of 
'‘Conversations on Chemistry”, which Faraday said 
“gave mo my foundation m that science". 


Societies and Academies 

London 

Institute of Metals (Annual General Meeting), March 
8 . H A Sloman Alloys of sdver and beryllium. 
The constitution of the whole range of alloys in the 
silver-beryllium system has been redetermined by 
thermal and miorographio analyses Modifications 
and amplifications of Ocsterheld’s original con¬ 
stitutional diagram are proposed A description is 
given of now tanush-resisting silver alloys obtained 
by the addition to silver and to some ‘standard’ 
silvers of very small quantities of beryllium V E 
Phillips and J. D Orouan • Transverse testa of 
sand-cast aluminium alloy bam Tho transverse test 
in the measurement of tho ductility of alloys of low 
elongation does not yield information concerning 
ductility which is not obtained equally readily from 
the tensile test when a high degree of accuracy of 
measurement is available D Hanson and E G 
West Constitution of copper-mm silicon alloys 
The solubility of iron in copper is decreased by tho 
presence of silicon Over the greater portion of tho 
range of compositions examined, iron exists in tho 
alloys as such , its solubility in tho solid state 
decreases rapidly with fall of temperature and be 
comes very small below 700° 0 Withm certain 
ranges of composition, iron and silicon combine to 
form another constituent, probably FeSi, which 
forms a senes of alloys with tho a solid solution 
FeHi also appears to form systems of alloys with 
tho alpha, beta, gamma, delta and epsilon constituents 
of tho copper silicon senes Tho shape of the liquidus 
and aolidiM curves has been determined R Taylor 
Transformations in the copper-palladium alloys 
The determination of tho electrical reswtanee- 
temperatum curves has been carried out with a 
much slower change of temporaturo than had pre¬ 
viously been used The occurrence of two trans¬ 
formations at 1(1-30 atomic per cent and 35-50 
atomic per cent, respectively, and associated with 
different types of electrical resistance curve, has been 
confirmed Owen W. Ellis The malleability of 
nickel and of monel metal A discussion of tho effect 
of annealing temperature an the hardness of two 
rods, | in and 1 in in diameter, respectively, of cold- 
drawn nickel, which were the subject of malleability 
testa at temperatures varying from 250° to 1,100° C 
Tho relationship between energy of blow and per¬ 
centage reduction m height of normal J-in. samples 
is demonstrated, as is the influence of the initial 
hardness of the Home material on its resistance to 
deformation at 750° C John L Hauohton and 
J M. Payne: Alloys of magnesium research. (l)The 
constitution of the magnesium-rich alloys of mag¬ 
nesium and nickel The constitution of magnesium 
alloys con taming up to 50 per cent nickel has been 
studied by thermal and miorosoopio methods. 
Magnesium forms a eutectic with the compound 


Mg,Ni at a temperature of 507° C. and a com¬ 
position of 23 5 per cent nickel. The solubility 
of nickel in solid magnesium is less than 0 1 
per cent 

Royal Meteorological Society, Feb 21 Chanq-Wano 
Tv China rainfall and world weather Walker’s 
shorter method lias been used for the calculation of 
the correlation coefficients and his ontena have been 
applied for testing the reliability of the coefficients 
Four fairly homogeneous regions have been chosen 
and the rainfall of each region is correlated with the 
pressure, temperature and rainfall of different seasons 
of various important stations of the world Increased 
circulation of tho southern osoillation is generally 
responsible for the heavy rainfall of the rainy season 
in China, The total correlation coefficients obtained 
from the equations for the North China coast, 
Yangtze Delta, Yangtze Valley and south-east 
China coast are respectively 0 78, 0 82, 0 68 and 
0 68 C. E P Brooks The variation of the annual 
frequency of thunderstorms m relation to sunspots. 
Annual frequencies of thunderstorms are formed for 
22 groups of stations in all parts of the world, over 
periods up to 80 years, and are compared with the 
annual sunspot numbers When sunspots are 
numerous, thunderstorms are more frequent than 
usual in high northern latitudes and in the tropics, 
but in temperate latitudes tho relation, if any, is 
small The lljyear ‘thunderstorm cycle’ is then 
compared with the sunspot cycle, and the two are 
found to run parallel in Nweden and Siberia, but in 
maritime tropical areas the thunderstorm cycle lags 
about five months behind the sunspot cycle Over 
the earth as a whole, the frequency of thunderstorms 
at sunspot maximum averages about 22 per cent 
greater than the frequency at sunspot minimum 


Edinburgh 

Royal Society of Edinburgh, February 5. R A. 
Fleming : The psychology of crime and criminals, 
with special reference to measures for reformation 
The importance of mental defect, of the evil effects 
of newspaper and other accounts of crimes, and of 
the influence of detective stones m cinema and 
theatre were stressed The great value of Borstal 
training, provided there was careful grading of in¬ 
mates, was emphasised and its extension to cases 
outside the terms of tho existing Act was urged 
Freud’s preconscioua and unconscious theories which 
presuppose a dynamic enorgy, attached to the 
thoughts in both, stnving for expression in the 
conscious are accepted, although tho present methods 
of psycho-analysis whioh take for granted the 
nooessity of unearthing all the sexual thoughts of 
tho analysand, a procedure harmful for patient and 
psycho-analyst alike, are deprecated. 


Paris 

Academy of Sciences, February 6 (O.R , 198, 513- 
624) Jules Drach . Systems of partial differential 
equations with two variables reduoible to a Laplace 
linear system Gabriel Bertrand and P Serbebcu : 
The toxicity of aluminium aooording to its mode of 
entrance to the system. Continuing their experi¬ 
ments on the alleged poisonous action of aluminium 
derived from cooking utensils, the authors desonbe 
experiments on rabbits proving that when the metal 
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is mtroduoed through the stomach its toxicity is only 
one fourth of that when introduced by injection 
The view that aluminium introduced into food from 
cooking vessels is less poisonous than other metals 
«uch as copper and nickel mtroduoed into food in 
the same way is confirmed J. Haag The decom- 
jiosition of a nucleus into canonical nuclei Lomu 
Koy The separating power [of telescopes] for two 
equal components. E Mathias , Tho storm of 
June 1, 1B33, at Hanoi (Tonkin). J DieudonnA 
'Jlio maximum modulus of the zeros of a polynomial. 
Seroe Tchounikhin The problem of the two 
classes of a finite group Berth and Gambieh 

Tetrahedra inscribed in a skew cubic and circum¬ 
scribed with a developable of class 3 or a quadric 
J Dels arte • Tho application of the theory of 

mean periodic functions to the resolution of certain 
integral equations J Avanemoft Inequalities 
concerning the movements of revolution of a viscous 
fluid CaIus Jacob The problem of local unicity 
concerning the flow of heavy liquids Tchanu 
Tr Lou A new mode of ignition in tho internal 
tumbustion motor Tho action of the high tempera¬ 
ture of a disruptive discharge is not always indis¬ 
pensable for ignition , tho silent discharge (effluve) 
is equally efficacious Jean Masoabt The light of 
shooting stars Discussion of the mechanical and 
electrical theories regarding the production of light 
by meteorites the author considers the mechanical 
theory best accords with the known facts Oh 
Fabhy • Remarks on the preceding communication 
While it is clear that tho greater part of the light 
from a shooting star and tho whole of that from its 
luminous trail is duo to the luminosity of a gas, the 
mechanism of this emission is not dear L Gold¬ 
stein . Tho theory of tho electric discharge 
Emmanuel Gamretta The measurement or tho 
detection of weak alternating currents Y Rooard 
Tho working of bigrid frequency changers Jean 
Peltier The magnetic exploration of metallic 
specimens P Daurb and A Kaetler . The fluores¬ 
cence of iodine vapour oxcited by circularly polarised 
light and observed longitudinally. Mmb JhJbne 
Curie and J Joliot The chemical separation of 
new radio elements emitting positive electrons 
Study of the effects of the irradiation of boron, 
aluminium and magnesium with tho a rays of 
polonium The results obtained furnish tho first 
chemical proof of the transformations and the capture 
of the partiolea by the transformed nuclei The now 
dements are named radionitrogen, radiophosphorus 
and radiosilicon. Jean Thibaud . The dematenalisa- 
tion of the positive electrons GArard Petiau 
The representation of the nuclear transformations 
Alberto Bktik . Tho kinematic method of quanti¬ 
tative spectrum analysis The method depends on 
the measurement of the mass of tho chetmoal elements 
by means of the variation of one of their lines during 
its electro-vaporisation made with the electric arc 
W B ron ik wax i and K Wbbolowski The 

mechamoal properties of the gold-copper alloys 
Edouard Rbnczrb : Study of the softening of 
vitreous bodice. The velocity of penetration of a 
noedle at constant temperature under the action of 
a spring is taken aa an index of plasticity. Guiohabd 
Adsorption and catalysis on alumina. J. P. Mathihu 
The hydrolysis of some alkaline metallotartrates. 
Marcel B allay • Some properties of a cupronickel, 
containing beryllium. M. HaIssinsxy : The nature 
of the radiocolloids. The colloidal solutions given 
by bismuth nitrate. J. Prat • The action of hydro- 


bromic acid on phenylarsinic acid and p-amino- 
phenylarsinic acid L. Boyer The experimental 
study of the modification of tho facies of crystals 
which grow in a solution containing certain foreign 
substances H Debville • The dome-shaped ridge 
of the Cambrian limestones of the region of Carteret 
(Manche) J. Bondon, L Clariond and L 
Nkltner A new section of the Djobel Sarro 
(Saharan Morocco) Emm de M artonne . The 
arttque diagonal of South Amentu Paul Chau- 
chabd The proportion of dinsulted oxygen in 
the waters of the estuary of tho Seine F M. 
Bkbuounioux The group of pleurodire Chelomann 
in the course of geological tune L Jolkaud Sub¬ 
fossil vertebrates of Anunia (Niger Colony) Mlle 
R Lb Blanc . Tho reproduction of Chastoceroa 
psfudocurmaetum P Laviaile and P Jaeger 
Floral polymorphism Oynomonircia and gyno- 
dicecia in Knuutta arveuin*. Mlle Rouges Some 
results of embryonic over- and under-feeding in onta 
Maurice Piettrk The ripening of wlieat grains 
The influence of some physicochemical phenomena. 
Mot L Noitvel Regenerating power in slirimps 
The relations with tho costing of tho shell and the 
existence of a cntieal threshold of differentiation of 
the regenerate M Pai< 5 and 1* Haber The action 
of tho infra red, visible and ultra-violet lays on 
hiemolytio alexin (complement) and tho absorption 
spectrum ot guinea pig Heruin H Bierry and B 
Gouzon Proof of the presence of protoporphyrin 
of the blood by the fluorescence of its stunnous com¬ 
plex In the action of stannous chloride on hicmatin 
and on haemoglobin, a complex is formed which b\ 
its fluorescence sjiectrum can be identified with 
certainty as tho stannous derivative of protopor¬ 
phyrin N Kobozikff The mortality of mice with 
and without tails Statistics of abortive embryos 
RenA Lkgroux and Gaston Ramon Tho pro¬ 
perties of tho tetanus toxin made liypertoxie 
(hyportoxm) By the action of acids the toxic power 
of tetanotoxin can bo increased thirty to eighty 
times S Nicola u and Mine. L Kopuiowska The 
transformation of the fixed rabio virus into the 
common virus 


Washington, D C 

National Academy of Science* (Prot , 19, 991-1058. 
Dec 15, 1933) L Harris, W Jost and R. W B 
Prarse Separation of hydrogen isotopes by 
diffusion through palladium Hydrogen, produced 
by passing steam from ‘electrolysed water’ containing 
1 part in 1,000 of heavy isotope over heated iron, was 
passed through an electrically heated palladium tube 
The gas was enriched m the heavier isotope 6-8 times 
when tho pressure was reduced from 750 mm to 
39 mm , and a further 1 5 times when it was reduoed 
to 8 mm. Thus a ten-fold increase in concentration 
is produced at one stage The method is not con¬ 
sidered as likely to compote with the electrolytic 
method, except in special circumstances. Theoretic¬ 
ally it suggests that diffusion of hydrogen through 
palladium is an atomic process and that there is an 
activation factor operating m favour of the heavy 
isotope Harlow Shapley and Jknka Mohr : 
Summary of a variable star survey in an ox tern al 
galaxy. A survey of Op held variable stars in the 
Largo Magellanic Cloud As a whole, about 1 5 per 
oent of the supergiants between absolute magnitudes 
- 1 and — 4 are Cepheid variables. The most 
numerous periods are 3-3 days, and no important 
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correlation exinte between amplitude of variation 
and luminosity or period Tlie diameter of the 
C loud is about twelve degrees and ita linear diameter 
not leas than 16 000 light years Hrnby Norris 
Russ xlx and Donald H Meneel The terrestrial 
abundance of the permanent gaae* Although 
nitrogen a one of the most abundant elements in 
stars and nobulc on the earth it forms 0 02 per 
cent only even of the superficial material A theoroti 
cal discussion leads to the view that the so called 
permanent gases were mainly lost by escape into 
spate withm a short time of the birth of the earth 
as matter ejeoted from considerable depths in the 
sun Harlow Shaplby On the linear diameters 
of 126 large galaxies Nothing comparable m size 
to our galaxy has been found (diameter 30 kilopar 
secs) Tho average galaxy is a little less than 2 
kiloparsocs in diameter tiie Large Mag llamo 
Cloud is comparable with the mean of the 126 
largest systems in 26 selected groups New values 
are derived for listanone and mean density of matter 
in these groups W £ Castlk and Hans Naohts 
hei if Linkage interrelations of three genes for 
rex (short) coat in the rabbit Three races of these 
rabbits with abnormally short soft and plush like 
hair and curly whiskers have arisen in recent years 
by a recessive mutation m a different gene The 
genes responsible for two of the mutations are in 
the same chromosome (10-12 per oent crossing 
over) but the other is in a different chromosome 
These races may become important commercially 
for their pelts W E Castlk The gone theory 
in relation to blending inheritance Generally 
speaking alternative characters (gene determined) 
characterise individuals blending characters are 
more fundamental and characterise Hpcciea genera 
and families The cytoplasm of the egg affords a 
mechanism (for example tho organiser of the 
amphibian egg) for the transmission of such blending 
characters though genes borne in chromosomes may 
modify them The present assumption that they are 
determined indirectly by genes is unproved M 
Dxmuuco The effect of X ray dosage on sterility 
and number of lothols m Drosophila melanogaster 
Working undor standardised conditions induced 
sterility and frequency of induced lethals are approxi 
mately proportional to dosage Harry H Lauohlin 
The specific formula of heredity Marcus M 
Rhoadhs (1) A oytogenetioal study of a reciprocal 
translocation in Zea (2) A secondary truome in maize 
G H Parker Tho oolour changes of elaamobranch 
fishes Two skates indistinguishable in oolour became 
lighter and darker respectively when placed m a 
white and a black tank Changing the fish over 
reversed the changes one assuming a pinkish hue 
Two to twelve hours was required for the changes 
Edwin B Wilson On overlap Paul 8 Epstein 
On the temperature dependence of ferro magnetic 
saturation The theory of ferro magnetism deduced 
by the author in 1032 fita very well data published 
by Alien and Constant which lead to the rule that 
tho ratio of saturation intensity at any temperature 
to that at thjgifcsolute aero plotted against the ratio 
of tempemtuKio Curio point for all ferro magnetic 
qrafiahof tho erubic system gives one universal curve 
J lTWalsh A duality in interpolation to analytic 
functions by rational functions G A Mttjjr 
G roups involving a small number of squares F J 
Murray A theory for * operators analogous to the 
theory of reduoibihty for self adjoint transformations 
in Hilbert npaoe 


Forthcoming Events 

Friday, April 8 

Society or Chemical Industry (Chemical Enmhenr 
mo Grout) —at Leeds Jomt meeting with the York 
shiro Section and the Food Group Conference on Air 
Conditioning with special reference to the Food In 
duatnea Papers by Dr Eaer Griffiths Dr M C 
Marsh and Dr L H Lampitt 


Ninth International Congress or Purr and Atpluod 
Chemistry April 6 11 to be held at Madrid Prof O 
Foredndei president 
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Discovery and Invention 

T HE importance of scientific research m the 
modern State no less than m industry 
encourages discussions from time to time an to the 
mechanism of discovery and the best means of 
encouraging it Dr Lampitt for example in a 
recent address on fundamental problems of the 
food industry stressed the importance even in 
industrial research of a true Bpint of inquiry the 
lack of which was liable to lead to unsound work 
which later investigators would invalidate In 
stressing the importance of the spirit m which 
problems are faced he had in mind chiefly how 
ever the importance of a critical attitude towards 
experimental methods and published results he 
uttered amuch needed warning against the tendenoy 
to assume the validity of such results and the 
adequacy of an experimental technique without 
any rigorous verification of its suitability for the 
particular purpose in mind 

It is unfortunately true that the critical spint 
is not so general a characteristic of the young 
research worker whether in industry or in aoademio 
work as is desirable but this is only one indication 
that scientific training sometimes fails to impart 
the scientific spirit or the secret of scientific method 
A discussion recently held bv the Institution of 
Meohamcal Engineers starting from a group of 
papers on invention and the inventor made a 
valuable contribution in this field by its attempt to 
elucidate the mental characteristics of the success 
ful inventor—an attempt in whioh we have made 
singularly little progress since the davs of Francis 
Bacon 

Some of the chief inventions upon which modem 
industrial development is founded such as the 
steam engine the power loom printing and gun 
powder were all made by persons working inde 
pendently of scientific research It is true that the 
discoveries of soionoe enlarged the bounds of in 
vention and opened up much more fruitful fields 
for the inventor but the technique like the motive 
of discovery differs essentially from that of in 
vention This is so widely true that the adequacy 
of invention as a basis of industrial progress is 
questioned by some shrewd observers who look 
instead to the much wider use of scientific 
methods m the acquisition and application of new 
knowledge 

It is interesting in this connexion to note that 
Dr Lampitt attributed the unsatisfactory position 
of our knowledge of food problems partly to the 
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iwe of hit or nun methods Such methods have 
occasionally been successful, as witness Charles 
Goodyear s discovery after ten yean of such 
haphazard work that sulphur was the agent 
necessary to effect vulcanisation They are too 
prodigal of time and money to bo applicable under 
the team work conditions prevalent m modem 
industry, and the firm or industry which clingB 
to them is destined speedily to be outstripped by 
its competitors 

Without providing us with a full philosophy of 
discovery, the discussion to which we refer 
although relating mainly to invention u highly 
suggestive in material from which such a philosophy 
might be evolved or at least in stressing factors 
to be cultivated in the training of those under 
taking a can er of scientific research The import 
ance of accurate observation and experimental 
ability need no further discussion They have been 
accepted since Galileos day as the basis of 
scientific research and Bacon s exposition of the 
possibilities of the scientific method assumed their 
use m the formulation and verification of hypo 
thesis 

The importance of an accurate knowledge of the 
present position as a starting point if duplication 
of effort ib to be avoided should be obvious, but 
the importance of sifting that knowledge is often 
missed, as is the danger of paralysing initiative 
through excessive knowledge of detail At this 
point our modem examination system exercises 
some of its most baneful effects Only a clear 
understanding of what is involved in the scientific 
method and a firm grasp of its essential principles, 
can enable the young investigator to day to find 
his way through the literature bearing on his 
problem and avoid alike the mortification of merely 
repeating some previous work and the deterring 
or deadening influence of massed knowledge 
Creative science is as dependent as creative art 
upon a sense of values and upon intuition linked 
to imagination 

The further suggestion was made that youth is 
an important factor in creative work By this 
we must understand the resilience and alertness 
of mind which are characteristic of those between 
twenty five and forty yean of age, but by no means 
their monopoly Beyond that age, maturity of j udg- 
ment and experience tend to be offset by habits 
of conservatism and oomplacenoy, not to mention 
the bondage of the preconoeivsd idea from which 
comparatively few are able to free themselves 
So far as science is concerned, however, rash is he 


who attempts to fix an age limit beyond which 
brilliant disoovery and creative thought are rare 
and unexpected On the oontrary, Bavmk pointed 
out quite recently that the really important 
discoveries m modem science are mainly the work 
of those who have long been at a'position of 
eminence m their chosen field 

If the charge of grooviness or lack of reoeptivity 
can rarely be brought against the real leaden of 
scientific thought, the important contributions 
which have come from those outside the industry 
in which the discovery or invention finds scope 
is a significant reminder of the value and inspire 
tion which a fresh outlook may possess This is 
true not merely of scientifio discovery but of in 
vention also Benjamin Huntsman was a clock 
maker whose desire for better steel for his springs 
constrained him to invent orucible steel Honry 
Gort was a navy agent when he invented the 
puddling process for wrought iron and Ark 
wnght was a barber before he applied himself to 
the problems of spinning 

To the influence of professional organisations 
which may at tunes impede progress we have 
recently referred, but thore are other personal 
qualities which are important The ability to 
utilise the literature without being suppressed by 
it is largely dependent on a capacity for assimila 
tion which in genius is often limited to a narrow 
field The bom organic chemist may be almost 
unteachable as regards mathematics, and a 
mechanical genius may find electricity a sealed 
book 

Tho place of initiative in the make up of 
the investigator has already been emphasised 
The capacity for concentrated effort is another 
important factor and while a capacity for taking 
infinite pains docs not constitute genius, genius 
is rarely without that capacity, at least in directions 
which serve its ends Moreover, this capacity for 
concentrated effort is closely related to that desire 
to see tho work exocuted in the most thorough 
and efficient way which is an essential part of the 
scientific spirit 

There are many other qualities which are to be 
found or desired m the scientific investigator and 
which condition his sucoeas whether in industrial 
or m purely scientific work In both, the capacity 
for co operation is of growing importance Both 
classes are required, though in varying degree, to co¬ 
operate with other workers, sometimes in different 
branches of scienoe, m an attack on a ‘oo mmon 
objective’ Both are sometimes oonoemed with 
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enlisting the interest and support of those possess¬ 
ing merely traditional or practical knowledge ; and 
both are also interested m the wider dissemination 
of the new knowledge, particularly m our technical 
schools. 

To get a more scientific basis into industry, 
particularly our traditional industry, involves 
dose co-operation between the man of life-long 
experience and the scientific worker. Such co¬ 
operation has a cumulative effect. It does far 
more than merely assist m the conduct of the 
industry on scientific lines, the solution of funda¬ 
mental problems, or the reconciliation of art and 
industrial practice and craftsmanship The new 
problems it throws up provide a continual and 
invaluable stimulus to the scientific worker, which 
of itself is likely to yield noh fruit in the creative 
work which it incites. 


Rontgen, and the Discovery of X-Rays 
Wilhelm Conrad Rontgen and the Early History 
of the. Roentgen Rays By Otto Qlasscr With a 
Chapter Personal Reminiscences of W C \ 
Rontgen, by Margaret Boven Pp xii+494 
(London John Bale, Sons, and DanielBson, 
Ltd , 1933 ) 32s 6 d net 

L OOKING backward we can see very clearly 
-* tho monumental character of the disoovory 
of the X-rays by Wilhelm Conrad Rontgen in 
November 1805 This was truly the beginning of 
the ‘new physics' and the first of a senes of pro¬ 
found and basic revelations, which oven now show 
no sign of ending It ib given to few men of scienoe 
to make discovonea which attract world-wide and 
lasting attention, but the X-rays with their 
amazing penetrating powers, and their immediate 
and beneficent application m medicine, made an 
appeal to men of science and laymen alike, which 
is not likely to be surpassed in our time Rtintgen’s 
discovery in fact, as Sir J J Thomson remarked 
m his Rede lecture on July 10, 1890, ^appealed 
to the strongest of all human attributes, namely, 
curiosity” 

The recent publication of a biography of Rtintgen 
by Dr. Otto Glaaser is a timely reminder of very 
stirring days. At the penod of his diaoovery, Prof. 
Rbntgen was in hw fiftieth year, and held the 
position of director of the Physical Institute of the 
University of Wdrzburg He was bom at Lennep, 
in the German Rhineland, but his early youth was 
largely spent in Holland, to which oountry his parents 


emigrated when he, an only child, was three yearsold 
He had a chequered school life at Utrecht, which 
ended m his taking up at the age of twenty yoars 
the study of mechanioal engineering at tho Zunoh 
Polytechnic School Three years later he obtained 
his Ph D and was appointed assistant to Kundt, 
who had suoceedod Clausius m the chair of physics 
at Zurich Kundt'a friendship helped to settle 
Rontgun’s future career for him, and ho accom¬ 
panied Kundt when the latter was called to 
Wurzburg and afterwards to Strassburg At the 
age of thirty-four years, Rontgen was appointed 
professor of physics at Giessen, and nmo years later 
(in 1888) succeeded Kohlrausoh at Wurzburg 
Rontgen’s interests were spread over a wide 
range of physics, though most of his published 
papers dealt with heat and general physics He 
devoted, however, considerable attention to pyro- 
and piezo-eleetncal effects m crystals, and in 1888 
he conducted important fundamental investiga¬ 
tions which established tho magnetio effects re¬ 
sulting from the motion of a dielectric between two 
electrically charged condenser plates Rontgen’s 
outlook on physics was thoroughly classical and 
his natural bent for exact experimental work, 
which had been strengthened by the influence of 
Clausius, remained with him all his days He made 
little use of mathematics, but got his results with 
ingenious and simple equipment muoh of whioh he 
constructed himself He greatly appreciated an 
ability to improvise apparatus, and held the view 
that a man should be able to make everything 
really necessary with a pocket knife It is, there¬ 
fore, not surprising that he normally dispensed 
with the services of an assistant and preferred to 
make his own observations 

Rontgen had been at Wurzburg some five years 
when, in tho early part of 1893, Helmholtz (then 
president of the ReichsanBtalt) in a remarkable 
paper published m Wiedemanns Annalen m 1893, 
predicted the properties of electromagnetic waves 
of various longths, and inter aha forecast a high 
penetrating ability and small rofrangibility for 
waves of atomic dimensions There u no evidenoe, 
however, tliat Rontgen was influenced by this 
paper when in October 1895 he decided to make 
some experiments with oathodo rays Rather 
would it appear that he was attracted by the con¬ 
temporary work of Hertz and Lenard on electnoal 
discharges in evacuated tubes Following Lenard’s 
practice, Rontgen completely enclosed the dis¬ 
charge tube within black paper The room was 
darkened and Rdhtgen, who was working alone 
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late in the evening, saw a small piece of paper 
painted with banum platino-cyanide and lying on 
the bench, shine out brightly. This was on Friday, 
November 8, 1896 Rontgen kept his own counsel 
lor several weeks, apparently telling neither his 
staff nor his wife, who could find no explanation 
of his lateness for meals, his lack of appetite, his 
ill humour, his complete absence of conversation 
and his hurried returns to the laboratory Rontgen 
was, m fact, slowly convincing himself by repeated 
experiments that he was not the victim of hal¬ 
lucination and that here was a new type of 
radiation with penetrating powers which appeared 
incredible He presently came to appreciate the 
ftill significance of his discovery, and with the 
remark to his wife "Now the devil will be to pay" 
released his momentous announcement in the form 
of a preliminary communication "On a New Kind 
of Rays” which ho presented to the Physical 
Medical Society of Wurzburg at the end of 
December during the Christmas recess. 

This paper was printed and circulated prior to 
reading. In it Rontgen clearly identified the source 
of the “X-rays”, as he styled them, with the 
region of impact of the cathode rays on the glass 
walls of the tube He also established the de¬ 
pendence of the penetrability of the rays on tho 
density and thickness of the obstacle, their pro¬ 
perties of exciting fluorescence and affecting a 
photographic plate, the absence of regular reflec¬ 
tion or of appreciable refraction (the refractive 
index of water was less than 1 06), the absenco of 
magnetio dofloction, eto Ho inclined to the view 
that the rayB were longitudinal vibrations in tho 
ether. The paper was supplemented by shadow 
pictures of many objects, including the bones of 
the hand 

Rbntgen sent copies of his paper and X-ray 
pictures to a number of friendB, including Sir 
Arthur Schuster at Manchester, who wrote an 
article on the rays in the British Medical Journal 
of January 11, 1896. The news of the discovery 
first reached London on January 6 and was thence 
cabled the world over Rontgen’s paper was 
speedily translated into many languages. Nature 
first referred to it on January 16, and followed 
this up with a translation of the complete paper 
on January 23. Mr. Campbell 8 win ton appears to 
have published in January the first X-ray photo¬ 
graph taken in Great Bn tain. On January 27, 
Sir J. J. Thomson described his experiments on 
the X-rays to the Cambridge Philosophical Society, 
experiments which, one recalls, speedily led him 


to the study of gaseous ionisation and conduction, 
followed a year later by his discovery of the 
electron. The world acclaimed another monu¬ 
mental disoovery, and the Cavendish Laboratory, 
under its famous chief, became a magnet for the 
physicists of every land 

Among other British X-ray pioneers were Sir 
Oliver Lodge, Lord BlythBwood, Prof A W. 
Porter, Dr J MacIntyre, Prof Silvanus Thompson, 
Sir James Mackenzie Davidson and Sir Herbert 
Jackson, each of whom made important contri¬ 
butions The first journal in the world to be 
devoted exclusively to X-ray matters was founded 
m Great Britain by Sidney Rowland in May 1896, 
under the title of Archives of Clinical Skiagraphy. 
This is now the British Journal of Radiology The 
British Rontgen Society, which was founded in 
1897, was also the first society to bo originated m 
any country with the object of studying the 
X-rays Rbntgen was one of its first honorary 
members. 

Dr. Glasser’s arresting book includes many 
examples of the amazing interest excited in the 
public press, both popular and scientific Ludic¬ 
rous misconceptions prevailed in many quarters 
The new rays would render privacy impossible 
The Pall Mall Gazette in March 1896 referred to 
the "revolting indecency” of it all and called for 
legislative restriction of the severest kind Mr 
Punch found repeated inspiration in the rays for 
both rhyme and cartoon. The most fantastic 
stones found credence, despite openly voiced 
scepticism in some quarters of any semblance of 
truth m the discovery. Reams of sensational 
matter emanated from Edison’s laboratory in 
Amcnca. “he and his staff worked through 
seventy hours without intermission, a hand organ 
being employed during the latter hours to assist 
in keeping the force awake”. Fortunately the 
pace was too hot to last, but until the general 
fever of excitement had abated, the new rays 
became in many countries the tool of the charlatan, 
who exploited them as his fanoy lay, whether m 
the direction of alchemy, vivisection, spiritualism, 
telepathy, soul photography or soothsaying. 

On March 9,1896, Rontgen submitted his seoond 
communication to the Wiirzburg Physical Medical 
Society. He refers to the superiority of a platinum 
target as a generator of X-rays and the suooessful 
use of a ooncave cathode and a 46° target (a design 
which Crookes had developed m 1879 for other 
purposes). He remarks on the usefulness of a 
Tesla transformer as a means of exciting an X-ray 
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tube. Mott of the memoir is devoted to the action 
of X-rayB in discharging electrified bodies in air. 

A year later (March 10,1897) Rdntgen published 
his third and last memoir. He remarks on the 
scattering of X-rays by air, on the general uni- 
fortuity of emission of X-rays from a tube in 
different directions, on the different penetrating 
powers of rays from ‘soft’ and ‘hard’ tubes, 
on the gradual hardening of X-ray tubes with 
use, etc 

After his third memoir Rontgen published little 
more on X-rays He left Wfirzburg m 1900 for 
Munich, where he resumed his early researches on 
the physioal properties of crystals Laue’s famous 
crystal diffraction experiments on X-rays in 1912, 
followed by those of the Braggs, must have 
afforded Rdntgen great gratification He himself 
had unsuccessfully tried to reflect and diffract the 
rays, and ho also lived to see in 1922 A H Compton 
specularly reflect X-rays from glass and silver at 
tiny glancing angles In 1924, a year after 
Rdntgen’s death, Siegbahn and his coadjutors 
pnsmatioally refracted the rays, the angle of 
deviation for a glass prum amounting to only a 
few seconds of arc, the refractive index being loss 
than umty, as forecast by the classical Drude- 
Lorents theory of dispersion In 1925, A H. 
Compton and Doan successfully diffracted the 
X-rays by the use of ruled gratings on speculum 
and extremely small glancing angles The nature 
of the X-rays was long the subject of controversy, 
but these several experiments all played their part 
in Anally establishing the position of the rays as 
radiation with wave-lengths of the order of atomio 
magnitude. 

For some years distinctions were lavished upon 
Rdntgen, but his essential modesty and shyness 
remained unaffected He refused to derive any 
financial advantage from his discovery, nor would 
he consent to lecture either to the Reichstag or 
the British Association. He received jointly with 
Lenard the Rumford medal of the Royal Society. 
He declined the title ‘von’, and the offer of the 
presidency of the Reiohsanstalt in 1904 The first 
Nobel prise for physics was awarded to him in 
1901, and in his will he left the prise to the 
University of Wflrsburg, but this together with 
his personal fortune became valueless as a result 
of the deflation after the War. 

MIbs Boveri, a close friend of Rontgen, oon- 
tnbjitee to Dr. Glasser’s book an intimate personal” 
study of Rdntgen. There is an amusing story of 
how Rdntgen, who had an excitable temperament 


and bad been rather spoiled ae a boy, became 
embroiled in a terrific argument with his wife 
during a walk. In his anger he stopped a passing 
cab, bundled her into it, paid her fore home and 
continued his walk alone He was fond of cards, 
but a bad loser • he would pound the table when 
his hand was a poor one, and if his partner played 
badly he would beoome so angry that some of his 
friends refused to play with him under any con¬ 
sideration However, these were minor weaknesses 
He was kind-hearted and fond of children, and 
having none of his own, adopted a niece of his 
wife’s Rontgen, who was cautious, reserved and 
extremely independent, did not make friends 
easily He was fond of outdoor life, and never 
lost his love of oertain of the Swiss alpine resorts, 
whore his tall athletic bearded figure was well 
known He had a strong aversion to motor-cars 
Everything he did he took up with great intensity 
and zest He hated spooches and rhetoric m any 
form and his lectures, sound and dear though 
they were, did not make wide appeal to his 
students He refused, as he said, to ‘pamper’ 
thorn, and the ill-prepared dreaded his examina¬ 
tions, because ho did not regard routine questions 
as a test of intelligent knowledge 

During the War Rontgen allowed himself to be 
persuaded into signing the proclamation of the 
‘ninety-three intellectuals’ and gave up his Rum- 
ford medal to be melted for gold, but in his later 
and calmer years he regretted that he had been 
led into such matters He derived great oonsolation 
that his discovery had contributed so much to the 
amelioration of the suffering of the wounded 
among friend and foe He died in his seventy- 
eighth year on February 10, 1923. 

Many havo wondered that the discovery of 
X-rays had not been made long before it fell to 
Rdntgen, for numerous workers must have pro¬ 
duced the rays in abundance, certainly during the 
previous fifteen years It was perhaps inevitable, 
therefore, that the flood of contemporary appre¬ 
ciation was tinged here and there with not over- 
kindly oomment, but in looking backward we may 
recall with Dr Glasser the words of Kiroher, a 
seventeenth oentury predecessor of Rdntgen, who 
remarked, “Nature often allows amazing miracles 
to be produoed which originate from the most 
ordinary observations and which are, however, 
reoogniaed only by those who are equipped with 
sagacity and research acumen, and who oonsult 
experience, the teacher of everything". 

G. W C. Kays. 
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Physical Chemistry of the Proteins 
Handbuch der KoUoxdvnssenschaft in Exmeidar- 
steUungen . Herausgegeben von Prof Dr 
Wolfgang Ostw&ld Band 0 KoUoxdchemxe 

der Efwntskorper Von Prof Dr Wo Pauli 
und Dr Emmerich Valk6 Zweite vdllig neu 
bearbeitete Auflago Pp xiv+353 (Dresden 
und Leipzig Theodor StemkopflF, 1933 ) 28 

gold marks 

HE first edition of this monograph was pub¬ 
lished in 1920 , since that time there have 
been important developments both m the theo¬ 
retical and the practical aspects of this subject, 
among which may be mentioned the conception 
of the ammo acid as a zunttenon, the general 
adoption of the activity notation, the measure¬ 
ments of molecular weights of proteins and the 
appbeation of the intcnonic attraction theory of 
strong electrolytes to protein systems 

In the preparation of the second edition, Prof 
Pauli has boon assisted by Dr Valk6, who is joint 
author with him of the larger textbook “Electro- 
ohemie der Kolloide” The authors are to be 
congratulated m that they have gone far towards 
the achievement of the purpose Bet forth in the 
general prefaoe to the series of monographs by 
their general editor. Prof Wo Ostwald, namely, 
that the publications should serve the purpose of 
collecting and correlating papers on the subject of 
oolloid science that are widely dispersed through 
an extremely large number of diverse journals 
The authors have amassed data from physical, 
ohemioal, biological and technical publications, 
and the mode of presentation is much to be com¬ 
mended, in that the results under discussion are 
largely given in the form of tables and curves, and 
diagrams descriptive of tho technique employed 
are provided in many cases 
The ohapter in which tho mobilities of protein 
ions are discussed is of special value, as it includes 
a description of the methods and results of Tiselius, 
which were published m a journal difficult of 
acoess. The section dealing with the hydration of 
proteins is a lucid and discriminating summary of 
the subject, m which special prominence is given 
to the interesting researches of Sorensen, of Weber 
and of Moran 

The reference made to the work of Sorensen, 
Linderstrom-Lang and Lund is rather brief m 
view of its importance. Their paper included the 
first definition of the isoiomo point, and a com¬ 
prehensive study of the effects of salts on the 


ionisation of proteins The studies of gas and 
electrolyte equilibria in the blood, published by 
Van Slyke and his colleagues, have been omitted. 

It is to be regretted that the second ohapter, 
entitled “The Chemistry of Proteins”, should be 
so short, and that allusion to the stimulating 
papers of Max Bergmann should be restricted 
merely to references The hypothesis due to 
K H Meyer and Mark, that the protein molecule 
consists of a long main valence chain, is given 
greater prominence Reference is made to Meyer’s 
hypothesis that protom exists m solution in the 
form of aggregates or micelles In the light of 
Svedberg’s work on the oonBtancy of the molecular 
weights of proteins over a range of protein con¬ 
centrations described m Chap xin, it would seem 
that the aggregation theory cannot have an uni¬ 
versal appbeation Svedberg has shown, moreover, 
that in the case of many proteins, the sedimenta¬ 
tion velocities agree with those calculated for 
spherical molecules 

The recent investigations of Sorensen and his 
colleagues on the fractionation of proteins, and 
the solubilities as affected by the mass of the solid 
phase, are described m Chap vu Sorensen has 
concluded that purified proteins are not ohemioal 
individuals, but systems of components whioh 
dissociate reversibly The solubilities of fraction¬ 
ated globulins indicate that tho solid phases may 
be complexes of ou- and pseudo-globulin 

Many tables of data relating to the physioal 
properties of proteins, including their dielectric 
constants, have been given , a very considerable 
part of this material is not available in any other 
textbook on proteins. As an inclusive summary of 
recent investigations in this field, the handbook of 
Pauli and Valkd should be most useful to those 
interested m the physical chemistry of the proteins. 

O S. Adaib 


Micro-organisms and Insects 
L'Infection chtz let tnsecUs . immunity el symbiote. 
Par Dr. A Paillot Pp 635. (Lyon ■ Libraine 
mddicale et soientifique, 1933 ) 100 francs 

R A PAILLOT has devoted a number of 
years to the study of the diseases and 
other microbic infections of insects. In the present 
work he reviews various aspects of insect micro¬ 
biology and incorporates the result of his own 
researches The broader theoretical problems of 
immunity and symbiosis are discussed at length, 
while the morphology and biology of a large 
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number of disease, and other, organisms are 
dearly described and figured This volume is not 
an exhaustive treatise on its subject, such an 
aim was not the author’s intention The reader 
will find some phases more fully treated than 
others, while certain as poets are omitted, or come 
in for very cursory mention 
The book is divided into seven parts of these, 
the first four parts deal respectively with maladies 
of protozoan origin, fungal diseases, diseases due 
to viruses and to bacteria The fifth part is con¬ 
cerned with anti-bactenal immunity and its 
phases among insects The author discusses at 
length the subject of natural and acquired im¬ 
munity and concludes that they are due to both 
cellular and humoral reactions He considers, 
however, that the experimental evidence shows 
that the reactions of the blood plasma itself arc 
of greater importance in this aspect than cellular, 
nr phagocytic, activities 

Part six is a very full account of symbiosis in 
various species of aphides Symbiosis is not dis¬ 
cussed with reference to other insects since the 


author’s original observations are concerned with 
the group just mentioned This part includes a 
very full account of the cytology and the trans¬ 
mission of the specific micro-organisms from 
generation to generation of their hosts The 
biochemical side of the subject is not discussed 
and we arc still m the dark as to the nature of 
the mutual reactions that arc involved l)r 
Paillot elaborates the interesting theory that 
symbiosis in aphides has developed from bacterial 
infection The micro-organisms, he claims, have 
been able to establish their permanent relationship 
owing to a progressive diminution of their virulence, 
so that they have become completely inoffensive 
and ultimately beneficial Part seven is concerned 
with the practical side of insect microbiology The 
utilisation of disease organisms in pest control 
and their rdle in the transmission of human and 
animal maladicB are discussed in this section 
The book concludes with a classified biblio¬ 
graphy, running to about fifty pages, together 
with indexes to subjects and authors’ names 
A D Imms 


Short 

Allen 8 Commercial Organic, Analyst* Vol 10 
Haemoglobin and its Derivatives, Albuminoids 
or Scleroproteins, Structural Proteins, Examina¬ 
tion of Foodstuffs for Vitamins, the Hormones, 
the Identification of Unknown Woods and Char¬ 
coals, the Pecttc Substances Editor Dr C 
Ainsworth Mitchell Fifth edition, revised and 
partly rewritten Pp xi + 817 (London J 
and A Churchill, 1933) 32s 
With the pubhcation of the tenth volume of 
"Allen’s Commercial Organic Analysis’’, the fifth 
edition of this comprehensive work is completed 
A decade has passed since the issue of the first 
volume of this edition and, in the interval, many 
branches of applied ohemistry have increased in 
importance, even now a part of this edition is out of 
date, especially for data contained in the volumes 
published so far back as 1924 or 1925. The editor 
has taken advantage of the issue of this final 
volume to inolude a number of subjects of recent 
technical importance, bo that there is no definite 
connecting fink between the subject matter of the 
various chapters These new sections include such 
subjects as hemoglobin, albuminoids, vitamins m 
foodstuffs, hormones and special wood charcoals 
A section on fibroids in a former edition has now 
been extended and includes a large amount of 
data on natural and artificial silk, furs, hairs and 
wool. Peotin substances have been given special- 
consideration and the qualitative and quantitative 
examination of such subs tan oes is considered. 

The reviewer has had an opportunity of checking 


Reviews 

tho methods of pectin analyses given m the work 
and finds them very detailed ami reliable In the 
estimation of poetm substances (p 524) there is 
an inaccuracy m the making up of the standard 
solution, and tho subsequent statement that a 
molecule of furfural liberates exactly two atoms 
of bromine from potassium bromido might be 
expressed differently 

This final volume also includes a useful 250-page 
subjeot index supplement for the whole edition 
The fifth edition of ‘Allen’ is the most authoritative 
and complete work on commercial or applied 
organic analysis which has over been published. 
It is absolutely indispensable to the analyst and 
works chemist, and no ohemical reference library 
will be complete without it J Reilly. 

A Handbook of Child Psychology Edited by Carl 
Murchison (The International University Senes 
in Psychology ) Second edition revised Pp 
xu+956 (Worcester, Mass • Clark University 
Press, London. Oxford University Press, 
1933 ) 24s. fid net 

Ir one turns over the pages of a psychological 
treatise written a generation or two ago, one 
findB that what it mostly comes to is a patient 
analysis of adult consciousness, the method 
employed being that of introspection. Expen- 
mental psychology, involving objective measure¬ 
ment and claiming to be scientific, was slowly 
making its way, and is now very extensively 
cultivated Of child psychology the same can 
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scarcely be saifl. James Sally’s “Studies of Child¬ 
hood” (1805) was in Great Britain a pioneer book 
and is still quotable. But certainly not in Great 
Britain, nor even in the United States, has child 
psychology received the attention of the ablest 
investigators to the extent which one would 
have thought to be its due Therefore genetio 
as distinguished from analytic psychology has 
Buffered 

That progress is being made, however, is shown 
by the latest addition to the International Uni¬ 
versity Series in Psychology So rapidly is the 
subject advancing that this second edition of the 
“Handbook of Child Psychology" bears little 
resemblance to the first, published little more 
than three years ago In twenty-four closely 
packod chapters the latest work on the scientific 
study of children ib summarised, not for the 
general reader, but for experts, by experts As 
the book is of American origin it would in any 
caso have been natural that most of the con¬ 
tributors should be American, but as a matter of 
fact it was inevitably so, because most of the 
research work has been done by Americans Single 
contributions come also from Toronto, Vienna, 
Berlin and Geneva, but nono from Great Britain. 
Ten of the contributors are women, one of whom 
makes a remark which some of tho men would 
do well to take to heart “Too much work upon 
these problems is being done with paper and adding 
machines, and too littlo with human beings" 

Recent Advances in Psychiatry By Dr Henry 

Devine Second edition Pp xi -f 304 (London 

J and A Churchill, 1933 ) 12* 6rf 
It is very gratifying to note a marked improve¬ 
ment in the second edition of this book The first 
edition was very good, but Dr Devme is to be 
congratulated on tho additions and alterations he 
has mode Three new chapters have been added, 
dealing with “Germinal Inheritance m the 
Psychoses”, ‘‘Mental Disturbances m PemiciouB 
Antenna" and “Mental Disorders and Deficient 
Oxidation" 

It is a very great pity that the work on toxic 
fom m the psychoses is practically uncontrolled 
There is need of the investigation of a senes of 
1,000 normal cases, particularly with reference to 
the presence of infections in tho sinuses and the 
bowel. The work of the toxic schools is uncon¬ 
vincing without control. 

We would like to have seen some mention of the 
use of diathermy in the treatment of general 
paralysis of induced pyrexia The use of malaria 
is attended by a oertain death-rate due to the 
malaria alono The results from diathermy are 
just as good as from malana, particularly if com¬ 
bined with tryparsamide. In the next edition, 
will Dr Devme give us a chapter devoted to 
occupational therapy, which plays such a very 
important part in the modem treatment of mental 
illness? 

This is one of the best British books on 
psychiatry. 


Handbvch dcr Pkytik Herauagegeben von H. 
Geiger und Karl School Zweite Auflage. Band 
24, Teil 1 • Quantentheorie Redigiert von A. 
Smekal. Pp ix +853. (Berlin Julius Springer, 
1933 ) 79 gold marks 

The advances in quantum theory have of late 
been so rapid that most workers in theoretical 
physics must appreciate the publication of vol 24 
of the well-known “Geiger-Soheel Handbuoh der 
Physik” Part 1 of this volume is now available , 
unfortunately, it is impossible to do more than 
outline its contents here It contains a description 
of the origin and development of the older or 
classical quantum theory by Rubinowioz, followed 
by a treatment of the general pnneiples of wave 
mechanics by W Pauh Bethe discusses the 
quantum mechanics of one- and two-oloctron 
problems, while Hund contributes a very important 
article on the quantum mechanics of atomic and 
molecular structure Wonted is responsible for 
a section on collision and radiation processes, and 
N F Mott contributes the concluding section on 
the application of wave mechanics to nuolear 
physics Tho whole production is of the same 
high standard of excellence as its precursors 

Manipulative Surgery By A S Blundell Bankart 
(Modern Surgical Monographs ) Pp xu +160 + 
17 plates (London ’ Constable and Co , Ltd , 
1932 ) 7s 6 d net 

If the practice of manipulative surgery is almost 
a monopoly of tho bone-setter, the medical pro¬ 
fession alone is to blame The art of manipulation, 
with its therapeutic indications and contra¬ 
indications, has reoeived but scanty attention in 
the curriculum of the medical student, the 
average doctor’s complete ignoranoe of the subject 
is not surprising Mr. Bankart’s book, which is 
intended for the student and general practitioner, 
is consequently of value in two ways It demon¬ 
strates that a large field of minor orthopedic 
ractioe is well within the limitations of any 
octor who cares to learn its principles and who 
remembers his studies in anatomy; and to the 
physician who does not wish to acquire the art it 
indicates the large number of conditions which 
can suitably be referred to the orthopasdio surgeon, 
instead of being allowed to drift into the risks of 
treatment by the unqualified practitioner 

The Blue Book, 1934: the Directory and Handbook 
of the Electrical and AUted Industries 52nd 
edition Pp 1474+ xxx (London: Benn Bros , 
Ltd , 1034.) 25 s. net. 

This handbook is almost a necessity to everyone 
engaged in the electrical industry. The handbook 
section oontams the latest data oonoeming con¬ 
ductors and insulators. It inoludee a map of the 
completed grid in Great Britain and a list of over¬ 
seas telephone routes and rates. The alphabetical, 
geographical, oolonial and foreign sections contain 
information m a convenient form which would be 
difficult to find elsewhere. 
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The British Polar Year Expedition to Fort Rae, North-West Canada, 1933-33 


By J. ! 

HOUGH the special and continuous needs of 
meteorology, terrestrial magnetism and allied 
sciences for systematic) observations over wide 
areas and in high latitudes had been felt long 
before 1882-83, it was not until then that a large- 
scale effort was made by twelve countries to study 
events in those subjects through a full year accord¬ 
ing to an agreed plan. In collaboration with 
Canada, Britain's snare in that First International 
Polar Year, as the twelve months ending August 
1883 has oome to be called, was to equip a party 
under Capt Dawson, R E , for continuous observa¬ 
tions in meteorology, terrestrial magnetism and 
aurora to be earned out at Fort Rac, a trading 
outpost of the Hudson’s Bay Company on the 
Great Slave Lake, North-West Canada Practically 
and scientifically, from the point of view of inter¬ 
national collaboration as well as that of Bntain’s 
own participation in it, the year’s activities were 
completely successful 

As the jubilee of that First Polar Year 
approached, it was felt in many quarters that no 
time could be more appropriate for a repetition 
on a much more extensive and intensive basis In 
the three primary subjects then investigated, 
advanoes in recent years have been large, and 
mainly all in the direction of indicating that further 
progress depended on the gathering of more pre¬ 
cise observational material from a still wider field 
and to the limits of the atmosphere The sequences 
of weather changes over limited regions like 
Britain in moderate latitudes might well be 
determined by conditions in the stratosphere far 
to the north or south, days or weeks ahead the 
short-period irregular changes in the oarth’B mag¬ 
netic field, known to be intimately associated with 
the state of ionisation m the conducting layers of 
the high atmosphere, seemed to be bound up with 
auroral activity on one hand and the interruption 
of long-distance wireless communication on the 
other To a few even it has seemed not improbable 
that these two domains, the apparently locally 
determined meteorology and the more cosmically 
produced aurora and its effect on the earth’s 
magnetic field through the intermediary of the 
ionosphere, might be interconnected.- Such were 
the questions in many cases speculation and 
theory had outstripped fact. 

So in 1929 the time was npe for the proposal 
of a Second Polar Year for 1932-33. An Inter¬ 
national Polar Year Commission was set up with 
the directors of the meteorological services of 
many countries as members and Dr. la Cour of 
Copenhagen as its president. National committees 
were constituted to carry out the general recom¬ 
mendations in eaoh country. In Britain, with, 
Sir Henry Lyons as its chairman, and Dr. G. C. 
Simpson as secretary, the National Polar Year 
Committee has had representatives from the Royal 


[. Stagg 

Societies of London and Edinburgh and from six 
other interested institutions A grant-in-aid of 
£10,000 by the Government through the Air 
Ministry has been the primary source of Bupply 
for the Committee’s activities, though many 
manufacturing and wholesale firms have con¬ 
tributed to the fund by generous gifts of 
food and instrumental equipment and even of 
money 

Britain’s share m the international programme 
has been fourfold 

(1) The provision of new instruments and facili¬ 
ties for conforming to the general plan of observa¬ 
tions at some permanent meteorological stations 
and observatories in the country as well as on 
ships at sea 

(2) An intensified programme of auroral obser¬ 
vations and photography in Scotland and in the 
Orkney and Shetland Islands. 

(3) An extensive and novel series of observations 
on the variation in height and intensity of ionisa¬ 
tion of the conducting layers m the high atmo¬ 
sphere, by Prof E V Appleton and his party at 
Tromsc 

(4) The equipment and manning of a station at 
Fort Rae, Canada, for complete and continuous 
observations in meteorology, terrestrial magnetism, 
aurora and atmospheric electricity 

The Fort Rae party under J M Stagg com¬ 
prised Messrs W R Morgans, P A Sheppard, 
and W A Grins tod (Meteorological Office) with 
Mr A Stephenson (Cambridge) as observers, and 
Mr J L Kennedy as mechanic and steward. With 
sixteen tons of instrumental and foodstuff equip¬ 
ment, the party left England in May 1932 and 
journeyed by the usual route to Edmonton, 
Alberta, thence northerly for about a thousand 
miles, using the Hudson’s Bay Company’s river 
transport for the trip down the Athabasca and 
Slave Rivers, and so across the Great Slave Lake 
to its northern extremity The site of the station 
was reached by the middle of June 

To ensure that all the instrumental equipment 
would be m full running order and the routine of 
observation thoroughly established by August 1, 
the starting date for the overlapping ‘year’ of 
thirteen months, every minute before then was 
required for erecting special huts and getting the 
autographic recording instruments m action. 
These covered every one of the mam aspects of 
meteorology and terrestrial magnetism, and included 
a new type of magnetograph designed at Copen¬ 
hagen, in which the variometers for the force 
components were optically compensated for tem¬ 
perature changes, and with a recorder arranged 
so that the time of inddenoe of sudden changes 
in the magnetic field oould be read with an accuracy 
of two seconds. It ia of interest to note that, 
using this magnetograph, a ‘sudden commence- 
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ment’ of a magnetic disturbance on April 30, 1933, 
was judged to appear practically simultaneously 
at places so far apart as Copenhagen, Thule (in 
north-west Greenland) and Fort Rae 


Nearly all recording instruments were run in 
duplicate to make sure that the records would 
be as complete as possible, the secondary records 
m most cases providing the additional safeguards 
of furnishing data with other characteristics, as, 
for example, a more open time-scale or lower 
sensitivity 

As part of the programme of meteorological 
work, more than four hundred pilot balloon 
ascents were made during the term of occupation 
of the station and twenty-eight ballons sondes 
were Bent up The hydrogen for this work was 
manufactured on tho spot in a new apparatus 
designed at tho Airship Works, Cardington, and 
was produoed by the interaction of granulated 
silicon with heated caustic soda Two of tho 
instruments from ballons sondes released in winter 
with surface temperatures about -30°C attained 
heights of 16 km In both cases, the base of the 
stratosphere was very well marked at 8 5 km and 
with temperatures about -60°C 

With Fort Rae in an exceptionally good position 
relative to the zone of maximum auroral frequency, 
much importance was attached to the observations 
and photography of aurora for precise determina¬ 
tions of its height and orientation To a substation 
(which was actually tho site of the station in tho 
First Polar Year fifty years ago) some 25 km to 
the south-east, a telephone line was erected 
allowing photographs of tho aurora to be taken 
simultaneously by cameras specially designed for 
auroral work in Norway From these pairs of 
photographs, some 4,700 of which were taken by 
the party during the stay at Rae, it is hoped to 
obtain much definite information about aurora in 
that part of Canada Although the period was so 
near the minimum of the present cycle of solar 
activity, aurora was observed at some time on 
every night when conditions were practicable It 
was not infrequent during the winter months for 
aurora to continue almost uninterruptedly for 
fifteen hours 


In addition to the activities m these, the main 
lines of investigation, observations in atmospheric 
electricity claimed much attention Continuous 
records of the potential gradient of the earth’s 
electno field near the surface were maintained 
autographically, and frequent measurements of 
air-earth current and small ion content of the air 
were made Experiments were also earned out 
to determine the nature of the diurnal variation 
of these quantities and also of the rate of pro¬ 
duction of ions near the ground 
The winter conditions at Rae during 1932-33 
were characterised more by the steadiness of the 
cold than by extremes of temperature reached 
Over the seven months ending Apnl 30, 1933, the 
average temperature was -20°C , but the lowest 
average for any single month was only -31 L G— 
January and February were almost the same in 
this—and the lowest daily mean was only -40°C 
During the short warm Rummer, daily temperatures 
frequently exceeded 20°C 
The party returned from Rae m September and 
early October 1933 with a very large amount of 
observational matter for further study It is now 
tho intention that each country participating in 
tho international programme should make all its 
data available by reduction and publication as 
early as possible, so that the larger and more 
important task of co-ordination of the results 
from all the stations may not be delayed In many 
ways it was unfortunate that the Second Polar 
Year should havo coincided with times of such 

S ave financial stringencies in so many countries 
ut the difficulties encountered in the preparations 
both by the International Commission responsible 
for the general organisation of tho Polar Year 
activities and by the individual national com¬ 
mittees in each country served to emphasise the 
value of the work It is certainly illuminating 
that forty-six different countries have taken part 
in the programme in one way or another, and of 
these, twenty-three have set up extra stations— 
in many cases more than one—either within their 
own territory to extend the number of their 
regular observatories, or outside their own lands 
as temporary observation posts 


Progress of Industrial Research 


I N a recent address Dr F A Freeth made an 
eloquent protest against the habit in Great 
Britain of always classifying science as something 
apart from ordinary life It would be difficult to 
imagine a document better fitted to demonstrate 
the essential place of science in our ordinary every¬ 
day life, or to inspire a general confidence in 
scientific workers and science by the pubho, than 
the eighteenth annual report of the Department 
of Scientific and Industrial Research * Published 
within a oouplo of days of Dr Freeth’s address, 

• Department nf SctantUe and Indnetrial Reaeamh Be port for 
tit Year 1839-83 (Cmd 4489) Pp It+ 189 (London BH 
Stationer? Offloe, 1884 ) Se net 


the report describes contributions made by the 
work of the Department to every major need of 
our social and industrial life. The comparatively 
small sum of £654,736 (gross) or £451,987 (net), 
which represents the expenditure of this Depart¬ 
ment for the year ending March 31,1933, represents 
also a contribution to the efficiency of every 
department of State and to the recovery or the 
prosperity of many industries, the true value of 
which it is impossible to assess in cash, but which 
repeatedly has earned dividends many hundred¬ 
fold on the expenditure involved 
Even this expenditure, however, represents a 
further decrease on that recorded in the previous 
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report—£606,877, the actual expenditure in 1931-8 
being £543,700 Receipts, however, increased from 
£160,977 to £208,749, thus exceeding those of 
1930-31 (£184,329) Expenditure on the National 
Physioal Laboratory was £195,316, against whioh 
receipts amounted to £90,854, on the Chemical 
Research Laboratory, £18,406 net, Forest Pro¬ 
ducts Research, £32,286 net, Fuel Research, 
£84,286 net, Radio Research, £11,340 net, water 
pollution, £8,642 net and Headquarters Adminis¬ 
tration, £24,791 net Against expenditure of 
£44,583 an Food Research, a grant in aid of 
£30,133 from the Empire Marketing Board assisted 
to bring the net expenditure to £10,774 Receipts 
of £7,380 bring the expenditure on Building 
Research to £34,663 net, while the £46,140 balance 
of the Million Fund brought the Grants for 
Research to a total of £51,700 net 
A large part of the report of the Advisory 
Council, over Lord Rutherford’s signature, whioh 
preoedes the summary of work, is devoted to a 
discussion of the ‘million fund’ to whioh reference 


has already been made in Natubx of January 20, 
p 77 The same report, however, also refers to 
the transference to the Department from the 
Ministry of Transport of the responsibility for the 
direction and supervision of road researoh This is 
a matter of direct oonoem to every citizen whether 
he uses the roads in his own oar or in publio 
vehicles The traditional methods of road making 
were designed to provide a surface sufficiently 
firm to prevent slow-moving horse traffic from 
sinking appreciably m wet weather Despite the 
revolutionary changes whioh have taken plaoe with 
surprising success in the last thirty years, we have 
still very little scientific knowledge either of the 
foundations of the road or of the materials of its 
superstructure such as will ensure that a success 
in one plaoe can be repeated m another A 
systematic programme of research has been pre¬ 
pared, covering not only the testing of the materials 
but also the processes involved m road oon 
struotion, maintenance and use One of the most 
important requirements for success m laboratory 
investigations is correlation between behaviour m 
practice and the results of laboratory tests Such 
correlation in road work is a protracted process, 
as the information from practice is obtained only 
after the road has been m existence many years 
Results from road tests at the Harmaworth 
Experimental Station, for example, are incomplete 
after 31 years of heavy traffic, and to aooelerate 
progress attention is being given to the develop 
ment of road testing machines 
Other work bearing on transport is also being 
earned out by the Department The Chemical 
Researoh Laboratory is investigating the properties 
of road tar, while investigations to disoover the 
most suitable traffic signal beams have been earned 
out at the National Physioal Laboratory, the 
results of which, after testa on signals in actual use 
at Reading and in Oxford Street, London, have 
been embodied m a British Standards specification 
Other work at the National Physioal Laboratory 


on motor-car headlights has led to a method of 
determining the light distnbution which should 
be aimed at for a headlight beam 

The National Physical Laboratory has also been 
oonoemed with other methods of transport Its 
Aerodynamic* Department has been responsible for 
much important work bearing on the design of 
new types of aeroplane and particularly cm 
stability and control of aeroplanes, including an 
investigation on the Bpinning properties of typioal 
aeroplanes The corrosion fatigue of certain air¬ 
craft materials has been studied by the Engineer¬ 
ing Department, the Sound Division has rendered 
aasutanoe m connexion with the aooustioal features 
of aircraft design The reoent senes of aviation 
disasters alone should indicate the great importance 
of work on systems of direction-finding which is 
proceeding under the Radio Researoh Board 

Researoh on the design of hulls and propellers 
for ships earned out on models at the William 
Froude Laboratory, dealing with the influence of 
waves on the resistance, propulsion and pitching 
of ships has reached a stage when the general 
effects of rough water upon the hull resistance are 
known Suoh progress has been made with the 
study of the action of a screw propeller when 
propelling a ship m a rough sea that performance 
can be predicted with confidence from model testa 
In addition, investigations have been earned out 
to determine the effect of wind forces from any 
direction on the steering of ships 

Particular stress is laid on timber researoh in 
the Report of the Advisory Council The work 
earned out in the Forest Products Research 
Laboratory oovers the working and finishing 
properties of wood, as well as its natural durability 
and its resistance to insect or fungus attack, which 
is of widespread importance to the builder of 
houses or maker of furniture, etc It is, however, 
only one link in a chain whioh oonneots the forest 
in the Empire Overseas with the timber user in 
Great Bntam The other two links, information 
on pnoea and supplies and marketing promotion, 
are seriously threatened by the disappearance of 
the Empire Marketing Board, and upon their 
oontmuanoe much of the utility of the researoh 
on timber depends 

Timber naturally suggests building and the 
work of the Building Researoh Station provides 
many illustrations of the influence of scientific 
researoh on the oomfort and efficiency of the home 
These include investigations on factors influencing 
weathering, a study of the most economical means 
of heating a house, which indicated the superiority 
of the intermittent method, investigations on 
plasters, on the problem of damp walls, the exclu¬ 
sion of solar heat by thin roofs, on painting on 
oement and plaster Other contributions m this 
field come from the work of the Researoh Associa¬ 
tions Suoh, for example, are those dealing with 
frost-bursting of water-pipes of various materials, 
with methods for preventing the oorrosion of 
galvanised hot-water tanks or the dulling of bright 
metal surfaces used m architecture, both inode 
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and outside buildings. Investigations on earthing 
to eliminate risks of electrical shook have con¬ 
tinued : a comprehensive survey of causes of radio 
interference due to the operation of electrical 
equipment is proceeding, while at the National 
Physical Laboratory the transmission of sound 
through partitions or double windows is receiving 
attention with a view to better design of rooms 
sad houses, nor should we overlook the work 
which is being carried out on steel frame buildings. 

A method of determining the efficiency of hot 
plates is being standardised, and the discovery 
of a means for reducing the temperatures reached 
by gas-filled lamps in show-oase and shop-window 
fittings has definitely reduced the risk of fire in 
stores where inflammable goods are displayed 

So much of the work of the Department has a 
direct bearing on public safety and health that its 
activities can quite legitimately be summarised as 
that of a great national life assurance department 
In addition to the industrial examples already 
given, space allows us to mention only two . the 
metallurgical research dealing with the factors 
causing tiie cracking of boiler plates and the work 
carried out on the production of a more efficient 
respirator for use in industrial processes as a pro¬ 
tection against the inhalation of dust. From a more 
general point of view may be cited the search of 
the Chemical Research Laboratory for new drugs 
efficacious in the treatment of sleeping sickness 
m Africa, or the work on atmospheric pollution 
and water pollution. 

Suoh a dry year as 1933 emphasises the import¬ 
ance of the latter field, and the report itself points 
out that two recent serious outbreaks of enteno 
fever in Yorkshire were both due to com tarn mated 
water supplies Frequently the condition of 
streams and rivers cannot bo improved sufficiently 
until satisfactory methods of reducing the amount 
or polluting nature of various domestic or trade 
effluents have been devised Since new types and 
sources of pollution are always arising, as, for 
example, the effluents from modem milk depots 
or factories, the department oonoemed is con¬ 
tinually charged with fresh programmes for 
investigation. 

The whole of the important food investigations 
earned out under the Department have a profound 
bearing on the national health. The quality of 
foodstuffs is continually being improved and waste 
eliminated bv means of better methods of transport 
and storage One effect of such work is to make 
possible a steadily rising standard of living. The 
Food Investigation Board has been responsible for 
work covering the storage of meat by freezmg or 
chilling, the transport of bacon from Australia and 
New Zealand, the freezing and smoke-curing of 
fish, the gas-storage of apples, the storage of fruit 
for canning, and much effort is being given to 
the development of appropriate methods of study¬ 
ing the damage which fungi, etc, can produce m 
fruit and other foodstuffs The Flour Millers’ 
Research Association has undertaken investiga¬ 
tions designed to place the conditioning of flour 


cm a scientific basis and la studying the effect of 
added oils and fats on the baking quality of the 
flour The Cocoa, Chocolate, Confectionery and 
Jam Trade Research Association has materially 
assisted in improving the making of ma rm a l a de , 
jams and jellies by its study of pectins, and has 
studied the development of means of oombating 
insect pests of nuts and chocolates and other 
confectionery in retail shops and of remedying 
defects which develop in chooolate-oovered wafers 
and candied peel. An outstanding investigation 
of the Food Manufacturers’ Research Association 
has been the development of an instrument for 
determining the amount of salt in any part of a 
piece of meat during curing, and in oonsequence 
allowing of closer oontrol of the process 
Some will be surprised to learn that important 
dental research is being earned out under the 
Department, including the determination of the 
best composition of amalgams for dental purposes 
and the properties of widely -used dental rubbers, or 
that as a result of studies on aluminium paint made 
by the Paint, Colour and Varnish Manufacturers’ 
Research Association it is possible to indicate the 
conditions which must be observed to avoid the 
loss of bnllianoe or othor special properties 
The relation of such research associations as those 
of the cotton, woollen and linen industries or 
the Launderers’ Research Association to our 
everyday needs is equally impressive The first, 
for example, has provided the industry with a 
new method for the rapid separation of good ootton 
from dust and other foreign matter The second 
has developed a method for treating the fibres in 
bulk before spinning, whether for woollen or 
worsted processes, which renders them unshrink¬ 
able, besides giving lustre and softer handling, 
thus eliminating the pnckly feeling whioh some¬ 
times causes discomfort in wearing woollen goods 
The same Association is developing reliable 
scientific tests for judging the fastness of dyed 
woollen fabrics to light and other agencies. 

The Linen Research Association has not only 
established the causes of the comparatively rapid 
wear of double damask on laundering along lines near 
the selvedges but has also found a method modify¬ 
ing the cloth structure so as to enable it to with¬ 
stand the laundry wear. The Launderere’Research 
Association has been responsible for tracing the 
cause of the development of holes in collars for 
which ordinary wear oould not account and, as a 
sequel, for oo-operation with the manufacturers to 
eliminate the defect. Moreover, the arrangement 
by whioh oertain manufacturers have agreed to 
submit new fabrics to the Association for examina¬ 
tion of the laundering properties before putting 
them on the market is one the importance of which 
to the public is obvious 
Through the work of the Department, science is 
contributing not merely to industrial efficiency and 
safety, to public health and safety and social 
welfare, but also to a steady rise in the general 
standard of living and m the quality of the service 
rendered by our interdependent industries. 
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Paor. Davidson Black, t.b a 

T HE untimely death of Prof. Davidson Black, 
which occurred on March IS at the age of 
forty-nine yean, deprives the Ceuoeoio Laboratory 
of Peking of its honorary director, who had unique 
qualifications of knowledge, temperament and 
technical training to make him the ideal man for 
such a position Not only had he in high degree 
the ohmpetenoe and personal qualities for the 
work, but he also had the enterprise and courage 
boldly to pursue the adventurous policy which has 
met with such conspicuous success When he 
entered the University of Toronto, Prof A B 
Maoallum reoommended him before entering the 
Faculty of Medicine to acquire some general train¬ 
ing. Acting on this suggestion, Davidson Black 
studied anthropology and took an arts degree 
After qualifying in medicine he became instructor 
in anatomy in the Medical School of the Western 
Reserve University at Cleveland, Ohio At the 
end of 1013 he was made assistant professor of 
anatomy under Prof Wingate Todd, and after his 
mam age he came to England and worked at 
comparative neurology in my department in the 
University of Manchester 

At that time I was working on the reconstruction 
of the Piltdown skull and the study of the endo- 
cranial cast obtained from it, and for purpose of 
comparison had collected casts of all the known 
fossil human skulls This work aroused a much 
greater interest in Dr Davidson Black than the 
Drains of the Dipnoi in which I was trying to 
engage his interest, and he at once made himself 
familiar with all of the material I had collected, 
and informed me that that was the kind of work 
to which be was determined to devote his life 
He at once set to work to train himself for such 
a career, acquiring the technical experience and 
studying the geological literature which was 
essential for the field work he contemplated His 
attention was arrested by the writings of a fellow 
Canadian, Dr William D. Matthew, at that time 
a member of the staff of the American Museum of 
Natural History in New York In particular he 
was fascinated by the work entitled "Climate and 
Evolution” which was published m the Annals of 
the New York Academy of Sciences, and this gave 
Davidson Blaok the oomplete oomdction that 
China was the place where primitive man was 
likely to be discovered Hence in 1916 when, after 
his military servioe, he was offered the position of 
professor of neurology in the Peking Union Medical 
College, he at onoe accepted the offer under the 
oonviction that it coincided with the ideas he had 
formed as to his career. 

In Peking, Davidson Blaok found a group of very 
agreeable colleagues with whom he entered into 
relationships of close friendship, in particular with 
Dr. A. W. Qrabau, the professor of paleontology 
in the National University of Peking, who was 
destined later on to suggest the name Sinanthropus 


uary 

pektnensts which Davidson Black adopted for his 
great discovery To the group of young geologists 
in Peking, Qrabau was the guide and friend. His 
delightful dinner parties served the purpose of 
keeping this group au covrant with progress of 
geological knowledge, and also gave them per- 

r tive and a wide outlook upon the subject. In 
course of the conversations whioh took place 
at these dinner parties, Davidson Black learned of 
the observation made by Prof Schlosser m 1003 
of the discovery near Peking of an intriguing tooth 
which might be that of a primitive man This 
served still more to deepen his conviction that 
Peking was the promised land of his ambition. 

When, m 1026, Dr. Gunnar Anderson announced 
that the expedition working under his direction 
had found an early Pleistocene tooth, a discussion 
arose as to whether or not it was human Its 
finder was indignant that the newspapers referred 
to it as the “Peking Man” Dr Davidson Blaok 
did not hesitate He regarded it as a definite con¬ 
firmation of the hopes aroused by the writings of 
Matthew and Schlosser as to the early man he had 
gone to China to disoover In 1927 he published 
(m Palceontologia Sinica ) a detailed description of 
the tooth which Dr Bohlin had found, and on the 
basis of the evidence he cited he founded the new 
genus and species for whioh, on the suggestion of 
Prof Qrabau, he applied the name Sinanthropus 
prJcinensis 

The severe criticism to which Davidson Black 
was exposed had no other effect upon him than 
to make him redouble his efforts to establish the 
proof of the claim he had put forward, and to 
intensify the search for fresh material He had a 
little brass case made to contain this tooth which 
he attached to his watch chain, and he made a 
tour of the world trying to enlist the support of 
the palaeontologists of Europe and America for 
the new genus he had created on the evidenoe of 
the tooth The excavations which were carried cm 
at Chou Kou Tien under his direction resulted in 
1928 m the discovery by Dr Birger Bohlin, work¬ 
ing in conjunction with the Chinese geologists 
Dr. C C Young and Mr W. C. Pei, of fragments 
of two jaws m association with pieces of brain 
cases, and the evidenoe confirmed the validity of 
the genus founded cm the basis of the tooth in 1927. 

The importance of the work accomplished during 
the two years covered by the first appropriation 
of the Rockefeller Foundation led in 1929 to the 
renewal of the grant and the creation of a special 
department, the Cenozoio Research Laboratory of 
the Geological Survey of China, under the honorary 
directorship of Prof Davidson Blaok This signi¬ 
ficant action was due in large measure to the 
support of Mr. Roger Greene, the executive head 
of the Peking Union Medical College, of which Dr. 
Blade was professor of anatomy The work of 
developing taese fossils was oarried out by David¬ 
son Blaok himself with superb technical skill. Not 




only did ha oleah the foarils and photograph them 
himself, bat also he made the excellent oasts which 
have enabled workers In Europe, who could not 
see tiie floasils themselves, to form a very exact 
idea of their nature The attainment of these 
successful results implied a very happy spirit of 
friendship m the team of workers who undertook 
the various tasks, and called for all the unselfish 
ness and spirit of conciliation which were so con¬ 
spicuous m Dr Davidson Black, and without 
which the spirit of harmonious oo-operation would 
have been impossible He was always very jealous 
of the honour of his collaborators, especially of the 
Chinese geologists When, in 1929, the Geological 
Society of China created the Grab&u Gold Medal I 
to be awarded for distinguished work, and reoom ] 
mended him for the first award, he protested that 
it should go to Dr Grabau’s pupil Pei, who had 
made the great discoveries Greatly as he appre¬ 
ciated the distinction, which was made doubly 
attractive by bong associated with his old friend 
and master Grabau, he felt very strongly that the 
leader of the field work who had found the fossils 
would be the more appropriate recipient The 
Society, however, wisely thought better, and solved 
the difficulty by awarding another gold medal to 
Mr Pel Tins incident, however, was typical of his 
attitude towards all his Chinese colleagues, and 
explains a great deal of the conspicuous success of 
the CenoaoiG Laboratory 
Dr Davidson Black’s genius for friendship really 
lies at tiie back of the great work he has been 
carrying on He was a man of charming personality, 
of great generosity and modesty He was as enter 
prising and resourceful m superintending a 
childrens party as he was m directing the ex 
cavations at Chou Kou Tien It was a source of 
intense satisfaction to him when he was invited 
by the Royal Society to deliver the Crooruan 
Lecture m 1932 It was not so muoh any pnde in 
receiving this high distinction, as the opportunity 
it gave him to describe the work m Peking m his 
own restrained and careful way and particularly 
the opportunity it offered of making adequate 
acknowledgment of the help he had received from 
others, in particular his colleagues in Peking , and 
when m the following year he was elected to the 
fellowship of the Royal Society he received this 
distinction with the same modesty These genial 
qualities earned him the friendship of a wide circle 
of people of all nationalities in Peking, who are 
now mourning their great loes 
Prof Davidson Blacks methods of work were 
peculiar m many respects All his senous work 
was done at night time for the sake of the quiet 
and the freedom from disturbance which it brought 
He was fortunate in having the oomplete confidence 
and support of the Rockefeller Foundation of New 
York, which fully realised its great good fortune m 
having m its servioe bo conspicuously competent 
a man With its backing, Davidson Black wa# 
looking forward to a long life tune of investigation 
On his way to England two years ago to deliver 
his Crewman lecture, he made an extended reoon 


nausanoe m India, Persia, Western Asia and 
Egypt to disoover likely sites on which to cany 
out exoevatkms for fossils of men and apes , sad 
for several years he has lived in the hope of ex¬ 
ploring the Sinloang Province of Chinese Turkestan, 
m the oqpvicticm that he would there find fossil 
apes more nearly akin to man than anything that 
is yet known in fact his life was devoted to the 
study of Central Ana, m the hope that the geo¬ 
graphical knowledge he acquired would prove of 
use to him for realising his hopes He always 
kept bv his bedside the lives of Genghis Khan and 
Tamerlane written a few years ago by Harold 
Lamb By saturating himself with th e se works he 
felt he was becoming acquainted with the part of 
the world in which his ohief hopes were centred 
In taking farewell of Davidson Black one regrets 
not only the loss of a friend of particular charm and 
generosity, but also the cutting short of the 
brilliant work in which he was engaged, and which 
there is no one else competent to oomplete 

G Elliot Smith 


PBOF D M Y SoiOtXBVXLLK 
Duncan McLaren Young Sommxbvilui was 
bom m 1879 m Rajputana, and died on Jan¬ 
uary 31, 1934, in New Zealand After receiving 
cm early education at Perth Academy he went to the 
University of St Andrews, where his mathematical 
and scientific ability soon became apparent In 
1906 he was appointed leoturer in the Mathematics 
Department at St Andrews, a post which he filled 
until 1915, when he became professor of pure 
and applied mathematics m Victoria University 
College, Wellington, New Zealand 
While Sommemlle was essentially a geometer 
he had considerable interests m other sciences , 
and it is noteworthy that the classes which he 
chose to attend in his fourth year of study at St 
Andrews had been in anatomy and chemistry 
Crystallography in particular appealed to him , 
and doubtless these possible outlets influenced his 
geometrical oonoepts and led Sommemlle to 
ponder over space filling figures and gave an early 
impetus to thoughts in a field which he made 
peculiarly his own Beneath his outward shyness 
considerable talents lay oonoealed his intellectual 
grasp of geometry was balanced by a deftness m 
making models, and on the esthetic side by an 
undoubted talent with the brush In the oourse of 
years he produced a pleasing collection of water 
colour sketches of New Zealand scenery 
Sommemlle’s mathematical work fells naturally 
into two parts that of the teacher and that of 
the original investigator His textbooks, which 
have appeared at regular intervals, ire a valuable 
link between the old and the new era m the 
teaching of geometry at oollege They are the 
“Element* of Non Euclidean Geometry” (1914), 
‘‘Analytical Conics” (1924), "Introduction to the 
Geometry of n Dimensions” (1929), and the 
reoent ‘‘Three Dimensional Geometry” (1934), the 
appearance of which he did not live to see All 
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are characterised by a variety of algebraio treat- 
meet end a wealth of illustration* end example*, 
bat nowhere doe* teohnloel manipulation outran 
the geometry The tint of theee, a provocative 
little book, appeared at a time when metrical 
systems alternative to that of Euclid were known 
only to the few It is not surprising that suoh a 
teacher carried throughout his life the esteem and 
appreciation of his students One of his most 
distinguished pupils, A G Aitken, writes of the 
critical tune in his own student days when the 
University of Otago was temporarily without a 
professor of mathematics, and how willingly 
SommemUe filled the gap by Weekly correspond¬ 
ence The written solution* and comments went far 
beyond what was necessary for mere elucidation 
Beginning in 1905, SommemUe wrote more than 
thirty original papers and notes which have been 
published in well known journals at home and 
abroad The first, entitled “Networks of the Plane 
in Absolute Geometry” (Proc Roy Soc Ed in 
burgh, 25) is typical of the sequel The mam 
theme is that of combinatory geometry, exem 
plifled by a systematic investigation of “The 
Division of Space by Congruent Triangles and 
Tetrahedra” (1928) m the same journal and 
extended to n dimensions (Palermo 48, 9-22 , 
1924) Out of this grew tho work upon the relations 
connecting angle sum and the volume of a polytopo 
in spaoe of n dimensions (Proc Roy Soc London , 
1927) 


523 


SommemUe was ever reedy to apply his special 
gifts to unusual examples, as in ms analysis of 
pr efere n tial voting and a highly original treatment 
of the musical scale He was also muoh interested 
m astronomy, and was one of the founders of the 
New Zealand Astronomioa] Society and its first 
secretary At the Adelaide meeting of the 
Australasian Association for the Advancement 
of Science held in 1924 he was president of 
Section A Hu was a life of unsparing activity, 
and the fruits of his work will abide There has 
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Wx regret to announce the following deaths 

Dr James Mackintosh Bell, O B E , formerly of 
the Canadian Geological Survey and in 1905-1911 
director of the Geological Survey of New Zealand, 
on March 31, aged fifty six years 

Dr James Munsie Bell, dean of the School of 
Applied Scienoe in the University of North 
Carolina, who has earned out important researches 
in physical chemistry on March 3, aged fifty throe 
years 

Prof Arthur Barnun, professor of mathematics 
at Cornell University, on February 28 aged sixty 
three years 
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Caleb Whitefoord, FRS (1734-1810) 

Caleb Whjtmtoohd, friend of Benjamin Franklm 
m the hey-day of the latter’s fame, was bom m 1734, 
at Edinburgh (the exact date would seem to be 
unrecorded) Whitefoord was the natural son of 
Col Charles Whitefoord, himself the third son of 
Sir Adam Whitefoord, Bt, of the shire of Ayr He 
died on February 4, 1810, at hi* home in Argyle 
Street, m the vicinity of Soho, and was buried in 
Paddington Churchyard Graduating at the Uni 
vanity of Edinburgh, Whitefoord sought London as 
the best field for the exercise of hu varied gifts, chief 
among these being a faculty for satirical journalism 
Eventually there were few literary, scientific and 
political celebrities of his period outside hu circle 
Intimacy with Franklm (they were thaq neighbours 
m Craven Street, Strand) led to the opinion that 
Whitefoord would make an eligible diplomatic agent 
for the purpose of assisting m the restoration of peaoe 
with America Accordingly, he became secretary to 
theCwnmianon which concluded peace with the United 
States at Pans, jn 1782 He was eleeted a follow of 
the Royal Sooiety on June 24, 1784, when Sir Joeeph 
Banks was president A fellow of the Royal Society 
of Edinburgh, and of the Society of Antiquaries, 
London, he was a vice-president of the (Society of, 
Arts, and a member of the Philosophical Sooiety of 
Philadelphia Whitefoard’s portrait was pamted by 
Sir Joshua Reynolds in the eventful year 4782, and 


Views 

hangs m the National Portrait Gallery , a meeaotint 
of this by S W Reynolds u prised A pleasing 
drawing (head and bust), by R Cosway, u reproduced 
m the European Magazine for 1810 In 1790 White 
foord presented a fine portrait of Benjamin Franklm, 
by Joseph Wright, to the Royal Sooiety Suoh 
interesting connexion with the Society is farther 
emphasised by the circumstance that Whitefoord, with 
Count Rumford signed in 1801, the certificate of 
recommendation for the election of Warren Hastings 

Industrial Research and the State 

Mb Standby Baldwin, as Lord President of the 
Council, may be regarded as a Minister of Research, 
since he u responsible to Parliament for the Committee 
of the Privy Council for Scientific and Industrial 
Research He u keenly alive to the possibilities of 
scientific and industrial research, and this attitude 
marks the message he sent recently to the conference 
of industrial research associations, reference to which 
was mads in Naxubb of March 31, p 504 Mr 
Baldwin confirmed hu promise on behalf of the 
Government in replying to a question m the House 
of Commons on Much 27, when he said 

“About two years ago, steps were taken by the 
Depa rt ment of SounUfio and Industrial Research to 
aeoertam the vwvp of the Councils ef Research 
Assoc iatio ns connected with the Department on a 
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proposal that powers should be obtained to require I 
firms in an industry to oontnbute towards co¬ 
operative research where the large bulk of the 
industry was in favour of such a course. The result 
was unfavourable to the proposal. Evidenoe has, 
however, been received that there may have been 
some change of opinion in the interval and the 
Department propose to consult the Associations 
again on the subject. If it appears that there is now 
a consensus of opinion in favour of such a Bill and 
if it is the opinion that a levy for reaearoh would be 
found practicable in a sufficient number of oases and 
that advantage is likely to be taken fairly generally 
of the provisions of such a Bill, . the whole 
matter will receive sympathetic consideration by the 
Government." 

This reply is encouraging, and lias an important 
bearing on the investigations undertaken by a Joint 
Committee of the British Science Guild and Associa¬ 
tion of Scientific Workers as to whether the research 
associations should be finanoed by a levy on the 
industries oonoemed, or by a State grant for a limited 
number of years of a sum of money designed to form 
an endowed capital for research—such grants to be 
provided from the new revenue from tariffs, wireless 
hoenoee or other souroea 

The Panda or Cat-Bear 

Thu arrival at the Gardens of the Zoological 
Society of London of three specimens of that rare 
and most interesting animal the panda, or ‘oat-bear’ 

(Aelurus fulgmt), should form an addition of no 
small interest to those visiting the Gardens during 
the summer months The coloration of this animal 
is striking The fur is of a nch chestnut-red, with 
white markings on the head, and black rings round the 
conspicuously long tail, while the under parts are 
almost black instead of the normal white. Though 
strictly speaking a carnivore, it is nevertheless 
almost omnivorous For while small mammals 
and birds, eggs, insects and their larvae form 
thCir pnncipal diet, they also feed largely on fruit 
and many kinds of shoots, especially of the bamboo, 
of which they are said to be very fond. Havmg 
regard to their typically carnivorous dentition, this 
very mixed diet is noteworthy 

The present geographical distribution of the 
panda is restricted to the Himalayas from Nepal 
to Yunnan, at an elevation of 8,000-11,000 ft, where 
they haunt trees or hide among boulders as cir- 
oumstanoea determine, emerging m the early morning 
and evening to forage for food. Not much is known 
of their habits, as may be imagined from their almost 
inaccessible haunts, but observations on captive 
specimens have revealed some interesting facts, 
especially m regard to their mode of sleeping. Thus 
at times they will curl up like a oat, turning the 
long tail over the head ; and at times they are said 
to sleep standing, with the head turned downwards 
between the forelegs after the manner of their near 
relations the racoons. When excited they emit a 
strong odour of musk. The panda is evidently a 
species which is dying out, for its range in past tunes 


was vastly greater. This muoh is shown by the faot 
that a panda one and a half tunes larger than the 
existing speoiee has been found u the English 
Pliooene. No fossil remains of pandas have yet been 
found in Amenoa. But having regard to its very 
near kinship with the raooons, they may yet be found. 

Cane-Rats 

Another addition to the Zoo worthy of note is 
three young oane-rats (Aulaoodut mmndmamu) from 
West Africa These animals attain a considerable 
sire when adult, the body measuring nearly two feet 
in length, exclusive of the tail, and weigh as much 
as 10 lb They range from the Sudan to the Cape, 
and up the west coast as far as Sierra Leone. The 
fur is conspicuously bristly, speckled with yellow and 
brown. The incisor teeth are of great size and very 
powerful. The upper pair are marked by three 
vertical grooves, sufficiently deep to leave their mark 
on anything gnawed by those animals. They feed on 
roots and shoots, and sugar-cane where it is to be had. 

Archeological Studies m Peru 

It would appear that the celebration, or rather the 
‘commemoration’, to use the term preferred locally, 
of the fourth centenary of the Spanish capture of 
Cuzco, the capital of the Inca empire of Peru, has 
given rise to a wave of popular enthusiasm for 
archaeology which has taken the practical form of a 
vote of £30,000 (aooording to a dispatch in the Time* 
of March 27) to be expended on, infer alia, the 
establishment of an archeological institute for the 
study and display of Peruvian antiquities and on 
archeological exploration and research. Already 
substantial discoveries have been made in the ex¬ 
cavation of Saohsahuaman, a site near Cuzoo, where 
hundreds of workmen are engaged in uncovering the 
walls, buildings, conduits, etc , in beautifully hewn 
stone of this onoo important fortress, which has been 
pronounced to be the ‘‘most wonderfol achievement 
of ancient man m the two Americas” Excavations 
have also been begun at Tambo-machal and Pisae, 
and are in contemplation at OUantaytambo and 
Macchu Ptcchu, the last stronghold of Inca power 
These operations are under the supervision of the 
Director General of the National Museum and are 
being conducted in aooordanoe with the principles of 
scientific archeological research. Even at this early 
stage, attention has been directed to the problem of 
pre-Inc* civilisation and the opportunities which it 
offers for investigation. Happily the foundations for 
its study on scientific lines have been laid down by 
the work of Prof. Max Uhle and others, and if funds 
which hitherto have been looking for extended ex¬ 
ploration are now to be available, many vexed and 
obeoure problems of Central and South American 
archeology will come under review, The presenoe of 
a number of distinguished archeologists in Peru during 
the celebrations, which began on Mkreh 23 and will go 
on until July 18, will no doubt guide, as well as stimu¬ 
late, local effort, wbioh is inspired by motives not 
entirely unnuxed. Even in Peru, arahnolegy is not 
immune from the spur of over -enthusiastic nationalism. 
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Anthropological Studies in India 
In view of the important part which will be played 
by racial, religious and social questions in relation to 
administration and government in the India of the 
future, considerable interest is attached to a brief 
survey of the work m anthropology which has been, 
and a now being, done in India by Rai Bahadur L K 
Ananthaknshna Iyer, chairman of the Board of 
Higher Studies m Anthropology of the University 
of Calcutta and the author of a number of well 
known works on Indian anthropology, which appears 
m Current Smence of January 1034 He points out 
that it h only in the last fifteen years that the vast 
mass of anthropological material offered by India 
has begun to be utilised systematically The School 
of Anthropology m the University of Calcutta was 
organised in 1021, and the University is now unique 
in prescribing the subject for the M A and M So 
examinations The students also have the advantage 
of an annual course of practical instruction m the 
field in various parts of Bengal and Chota Nagpur 
when both anthropometry and cultural anthropology 
are studied 

The anthropological work of the University is 
supplemented in Calcutta by that of the Indian 
Museum, where there is a well equipped laboratory, 
and reeearoh work is also earned on Much of this 
research has already been embodiod in important 
monograplis Reference is also made to the work of Dr 
J H Hutton in Assam and to that of Sarat t handra 
Roj editor of Man in India On the west coast the 
only institution oonoerned with anthropology is the 
Anthropological Sooioty of Bombay , and tho author 
expresses regret that Madras with one old and two 
infant universities, has takon so little advantage of 
its opportunities for anthropological research In 
Mysore, the University has revived the Ethnographic 
Survey of the State and the fourth and final volume 
of its report is now in preparation for publication 
The work of the Indian Soienoe Congress is also noted 
The author oonoludee by deploring tho fact that 
while there are many regions m India unexplored 
anthropologically the workers are few Ho urges 
that a band of young men should be trained to oolleot 
material in these unexplored fields 

Agricultural Education in New Zealand 
AaBiotTurtTHAL research m New Zealand has a 
staunch friend in the Governor General, Lord 
Bledisloe, who, having a lifelong aoquaintanoe with 
British agriculture, is peculiarly fitted to estimate 
the value to the farming community of such agencies 
as the New Zealand Department of Scientific and 
Industrial R o se arch and the Cawthron Institute In 
a recent address to the students of Wellington 
College, New Zealand, on the new needs of education, 
he referred to the appointment of a former student, 
Theodore Rigg, to the directorship of the Institute, 
an organisation notable throughout the Empire for 
the thoroughness, aocuraoy, and economio value of 
its agricultural researches” Touohing on the question 
of the careen for which a college training often a 


suitable preparation, he stressed the claims of the 
rural population of a Dominion in which fanning m 
the greatest industry to leadership such as a college 
graduate might aspire to He added point to his 
observations by revealing that it was considerations 
such as these which induced the Rhodes scholar 
ship selection committee to select, for the first time 
in the history of the Trust, a young agricultural 
scientific worker for appointment to one of these 
scholarships 

Investigations in the Stratosphere 

Tana are now two bodies in Russia intent on 
surveying the scientific and other possibilities of the 
upper atmosphere They rue the Society for Aviation 
and Chemical Warfare, with outside experts and with 
M Dubenski assistant director of the Military 
Aviation Academy, as chairman of the commission, 
and a more oivilian type of composite body drawn 
from the Leningrad Institute of Aorology the Radio 
Institute and the Central Geophysical Laboratory 
The former organisation was responsible for the 
successful flight of Stralaatat USSR piloted by M 
Prokofiev last September as well as that ending in 
disaster on January 30 this year If one can judge 
from the reports from Russian newspapers these two 
schools are sharply divided on the question of manned 
and unmanned balloons respectively The military 
orgamaation, the programme of which is the study of 
ultra violet solar radiation and atomic disintegration 
by cosmic rays is concentrating its attention on 
shock absorbers gliders parachutes, etc , in order to 
safeguard future crews from disaster The civil 
body however is specialising upon further improve 
merits in automatic registering devioes to be attached 
to ballooncts after tho manner of Regoner s whose 
work with these down to a pressure of 22 mm (about 
28 kilometres up) has not yet been superseded The 
new devioo consists of a string of two or three such 
elastic balloonots each about 2 metres in diameter on 
the ground, filled with hydrogen for oarrymg the self 
recording devioes A trial has already been made 
with one such balloonet This reached a maximum 
altitude of 18 6 kilometres and was followed during 
its ascent by theodolite observations It automatically 
transmitted radio signals of pressure temperature 
and hygromotno data on a wave length of 25 metres 
Unfortunately the apparatus has been lost In a 
new apparatus which was to be ready b> the aid of 
March there were to be added oosmic ray intensity 
and gas analysis transmissions and a camera This 
work of the Institute of Aerology is a very laudable 
enterprise and the results will be awaited with 
interest 

Sydney Harbour Bndgt 

Among the recently published abstracts of papers 
to be discussed by the Institution of Civd Engineers 
are four relating to the design, construction and 
calculations of the great arch bridge over the harbour 
at Sydney, New South Wales The papers. Nos 4904, 
4022, 4023 and 4049, are by Mr R Freeman, Mr L 
Ennis, Mr J F Pam, Mr G Roberts and Dr J J G. 
Bradfleld, and the discussion will be held on April 10 
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Tbe bridge, which took a little more than eight 
yean to complete, ooet £4,848,000 It oomnate of a 
mam (pan of 1,800 ft with a olearanoe of 170 A over 
tbe central 800 ft of apan, and tea approach (pane 
It aooammodatee a roadway 57 ft wide, four railway 
traoka and two footway* The principal part* of the 
mam-«pan trass an of nlioon steel with a modulus 
of elasticity of 80,500,000 lb per sq in Analytical 
methods of calculation were used, arithmetical pro 
oesses being earned out by calculating machines 
Calculations were required for the following ooro 
b(nations of loads dead load, live load and impact, 
horizontal force, oentnftigal force, wind loads end 
temperature variation Of the total weight of tbe 
mam truss material, the proportions attributable to 
various loads are as follows dead weight of arch, 
85 per cent, dead weight of deck, 23 per cent, live 
load and impact, 26 per cent, wind, 8 per cent, 
horizontal force, 2 per oent, and temperature, 0 per 
cent TeeU on model members were made by means 
of a testing machine of 1,260 tons capacity, capable 
of dealing with tension and compression specimens 
up to 50 ft long end bend test specimens 20 ft long 
Teste of the arch after completion inchoated a span 
{ in m ezoess of 1,660 ft , a difference partly due to 
unavoidable errors of survey and possibly partly 
caused by shrinkage of the oonorete below tbe 
beanngs The bridge was erected by Messrs Dorman, 
Long and Co , of Middleaborough 

The Indian Antiquary 

With the December issue, whioh, through labour 
troubles, has only just become availablo m Great 
Britain the Indian Antiquary oeases publication 
The demise of this valuable periodical will be greatly 
regretted by all who are interested m Indian studies 
For more than sixty yean it has served as a medium 
of publication for original communications of the 
highest standard of scholarship, dealing with the 
ethnology, archeology, history, linguistics, folk lore 
and religions of India The Indian Antiquary was 
founded by the late Dr J Burgess in 1872 and 
later was acquired by the late Sir Riohard Temple 
as his sole property Under his editorship—he was 
editor m chief for forty-six out of the fifty one yean 
of his connexion with it—the services of the Indian 
Antiquary to the cultural history of India were 
moaleulablo Sir Richard Temple’s wide knowledge 
of oriental subjects made him an ideal editor of a 
journal of this type, not merely because of his own 
numerous contributions to its pages, but also for the 
stimulus and ass i s tan ce he was able to give to the 
studies of others As one result of his mfiuenoe may 
be mentioned Epigraphia Indtco, the official record 
of epigraphio work in India, which was a direct out 
growth of work initiated" by the Indian Antiquary 
In 1924 Sir Richard Temple transferred his interest 
m the journal to a small private oompsny, and the 
Royal Anthropological Institute assumed respann 
bihty for its publication Sir Riohard Temple retamed 
the editorship, at first in association with Mr S If 
Bdwardea, and after his death in 1927 with Mr 
C E A W Oldham, who became editor m-chief on 
Sir Richard’s death m 1981 Owmg to financial 


conditions the Royal Anthropological Institute fisft 
compelled to sever its connexion with tbe Indian 
Antiquary m 1982 and during the past yew it has 
been oamed on by the editor m order to complete 
publication of matter m hand 

Protection of Power-Transmission Plant from Lightning 

A atom of articles on lightning by J F. Shipley 
whioh m being reprinted m Dutnbution of Else 
tncity, a paper published by W. T Henley’s 
Telegraph Works Co, gives a r4eum4 of what has 
been aooampliahed in reoant years m protecting 
transmission lines and engineering plant oonneeted 
with them from damage from lightning The effect 
of a li ghts mg flash on a transmission line is to 
puncture the insulators or make them flash over, 

| sometimes causing a short circuit which shuts down 
the supply During the last forty years a very large 
number of devioes have been employed to protect 
the lines, such as air gaps, water jets, oxide films, 
etc These have been found only partially effective 
The ideal arrester would be some link between the 
line and earth which would have infinite resistance 
at the normal pressure, but when for any reason that 
pressure increased by 10 or 20 per oent, the resistance 
should become practically zero, thus furnishing the 
impulsive rush of eleotncity with a safe path to earth 
A recent device oonsists of a solid block of a material 
consisting of conducting partioles of metallic oxide 
diffused in a baked olay which is microscopically 
porous It is similar to poroelain in texture and 
mechanical strength and normally has almost infinite 
resistance As soon as the electrical pressure across 
a block of it rises above a definite value its rfeentanoe 
decreases at a very rapid rate If we double the 
voltage, the current it will paas increases more than 
twelve times The material seems to have two names, 
‘thyrite’ and ooelit’ As it i» an artificial produet 
and can be accurately controlled, it locks as if a real 
step forward has been made in the design of these 
arresters, or ‘safety valves’ as they are often oalled 

Electric Waxing of Floors 

Helios, a German eleotnoal trade journal printed 
m Leipzig, gives descriptions m three parallel columns 
m German, French and F.nglwh respectively of tbe 
latest electrical devioes In the issue for November 19 
an interesting description is given of tests on an 
electno floor waxing device, with and without a 
suction apparatus for the simultaneous collection 
of dust The testa were oamed out in the laboratories 
of several universities as well as m commercial test 
rooms When the suction device was used there was 
no appreciable change in the percentage of dust in 
tbe air caused by the whirling of tbe waxing appara 
to* When no suction devwe was employed tbe per 
oentege of dust m the air increased ae much as seven 
to eight times the normal quantity In this ease the 
dust on the floor was whirled upwar d s by the waxing 
machine With the suction device it is not necessary 
to clean the room so often and there m no need to 
have a special vacuum oleaner. Tbe dust whioh 
settles on furniture prolongs the week of cleaning, 
and certain works of art am damaged, white it fa 
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also • menage to health In many workahopa the 
dost impmii the quality of the finished goods The 
floor w»xmg machine with suction device should 
prove specially useful in hotels, hospitals and 



Thi address which Dr Paul D Foote delivered 
before the American Physical Society as retiring 
president appears in full in the February issue of 
the Renew of Scientific Instrument* In it he pomts 
out how inadequately industrial physios has been 
represented on the Council of the Society, and how 
as a oonsequenoe much of the work of the members 
of the Society has failed to attraot the attention of 
industrial executives and they are unable to see that 
there are places for physicists in their organisations 
It has been left to luge corporations like the General 
Eleotno Company to show how much physicists can 
do for industry Dr Foote considers that the training 
in physios in most of the American universities fits 
a man neither for industry nor for a position in a 
junior college, and that industry has to look to the 
engineering rather than to the physios departments 
for men adequately trained in the fundamentals 
of classical physics m preference to those superficially 
acquainted with the latest developments of quantum 
moohamos Ho hopes that the newly formed American 
Institute of Physios and the new journal Physics will 
secure more intimate oontact between physics and 
industry, and that the attitude of the Society towards 
applied physios in the next few years will insure that 
physios becomes a real profession rather than an 
academic avocation Sinoe the foundation of the 
Institute of Physics, in London in 1918, the position 
of British physicists has improved Lord Rutherford 
reoently pointed out that there has been a rapidly 
growing recognition of the importance of the physicist, 
not only m the academic world but also in industry, 
and he considers that the Institute of Physios can 
justly olaim some of the credit for this 

Tests for Accident Proneness 
Uhdxb the title ‘ Tests for Aocident Proneness’, 
the Industrial Health Research Board has published 
the results of a further investigation into the factors 
involved m 1 accident proneness" which have engaged 
its attention for several years (Medioal Research 
Counoil Industrial Health Research Board Report 
No 68 Teste for Aocident Proneness Pp iv+ 37 
London i HJd Stationery Office, 1983. 9 d net) 

Previous work had established that certain mdi 
victuals are inherently more liable to sustain industrial 
aooxtonte than others exposed to the same risk By 
the investigations of E Farmer, E G Chambers and 
F J Kirk now reported, it has been established from 

naval artifloers that, within the groups studied, poor 
nsthetokmetio oo ordination (defined as the ability to 
do oertam sensori motor teste) m eseocnated with a 
liability to nwtam an undue number of aooidsnte • 
The results do not suggest that nsthetokinetic oo 
ordination to associated with aocident proneness m 
all occupations, although it to probably assortstert 


with it m groups doing similar work to those tested 
Deficiency in this function, however, only accounted 
for a part of the accidents sustained, and it is evident 
that only one of the factors involved in accident 
proneness has thus for been isolated and evaluated 
Even this, however, makes a definite step towards 
the practical goal of detecting beforehand those 
speoialiy liable to accident and warning them against 
entering dangerous occupations No significant 
relation was observed between intelligence and 
accidents m any of the groups, and m two of them 
aooident proneness did not decrease with age and 
exponenoo It does not follow, however that m 
groups employed on different work, variations in 
intelligence may not play a part in aooident proneness 

Scientific Survey of South-Eastern Polynesia 

Thx Bemioe P Bishop Museum, Honolulu, has 
organised an expedition, to be known as the Man 
gareva Expedition, for the study of the little known 
parts of south eastern Polynesia Because other 
means of transportation are unavailable, the Lx 
pedition is provided with two ships The Islander 
(Capt W G Anderson), a high powered sampan, 
was to leave Honolulu on March 1 and during a six 
months cruise will serve as a master ship’ for 
soientiflo workers who will oonduot investigations 
chiefly at Mangareva, Oeno, Pitcairn, Rapa, Tubuai, 
Rurutu, Raivavae, and Rimitara islands The seoond 
ship, the cutter yacht Tutre Tahiti (Capt Robert S 
Burrell), under charter from May until October, will 
servo primarily as a transfer ship' for the ethno 
legists at work in Mangareva and among the three 
hundred and sixty islands of the Tuamotu Arohi 
pelago The chief purpose of the Expedition is to 
reoohi the data regarding native raoee, flora and 
land fauna, which are disappearing at a surprisingly 
rapid rate Incidental observations on geology, 
marine zoology and general oceanography will also 
be made rhe soientiflo staff includes Dr Peter H 
Buck, Kenneth P Emory and J Frank Stimaon, 
ethnologists, Prof Harold St John and Raymond 
Foe berg, botanists , Dr C Montague Cooke, Jr, 
and Donald Anderson, malaoologista, and E C 
Zimmerman, field entomologist Dr C Montague 
Cooke, Jr, has been appointed leader of the Ex 
pedition 

A History of Vegetables 

Thb Gardeners’ Chronicle of March 3 publishes a 
report of a lecture on “The Introduction of Vege¬ 
tables” by Mr E A Bunyard It oornes as somewhat 
of a surprise to find that many of our oommon 
vegetables were onoe regarded as barmfol plants, or 
were the subjects of religious prohibition The broad 
bean, for example, was forbidden to the Egyptian 
pnests, though later it was the cause of ‘bean feasts’ 
to a bean god Garlio, cabbage, asparagus and 
spinach have all had a somewhat chequered history 
The scarlet runner bean was long prevented from 
beearemg a table delicacy by its value for ornamental 
purposes Tomatoes were first suspected of being 
poisonous, then betaine m edi c inal, and it was not 
until the ’eighties of last oentury that their nutritive 
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value wan realised m Great Britain. The potato 
survived a great volume of aoom, and waa finally 
mtroduoed to cultivation through sheer necessity— 
it mitigated the hardships of several famines Mr. 
Bunyard suggests, somewhat whimsically, that lilies 
and tulips are edible, and appeals for an extension 
of “the Elizabethan spirit of adventure in the 
vegetable garden”. 

Sir Henry Wellcome, F.R.S. 

Thb President of the French Republic has paid a 
notable tribute to English medical and chemical 
research by oonfemng the honour of La Croix de 
Chevalier de la Ldgion d'Honneur upon Sir Henry 
Wellcome, who has also just been awarded the 
Remington medal of the American Pharmaceutical 
Association for distinguished service to pharmacy 
Sir Henry is founder of the Welloome Research 
Institution and head of Burroughs Welloome and 
Co., London, manufacturers of fine chemicals and 
galenicals, with establishments m the United States, 
Italy, Canada, Australia, India, China, South Africa, 
the Argentine and other countries Apart from the 
research and experimental laboratories of the 
establishments of Burroughs Welloome and Co. 
which have earned out many original researches in 
pharmacy, Sir Henry Welloome has established a 
number of scientific research laboratories and research 
museums which are oo-ordmated under separate and 
distinct direction, such as the Wellcome Research 
Institution with its magnifloent new building in 
Euston Road, London In these associated chemical 
and medical research laboratories and museums, 
much original work has been done to throw light on 
abstruse problems m medicine and pharmacy and 
to settle hitherto uncertain points in the history of 
pharmacy 

Royal Irish Academy 

At the stated meeting on March 16 of the Royal 
Irish Academy, the following members were elected . 
Prof K G EmeWus. professor of physics, Queen's 
University of Belfast, Prof T T Flynn, professor 
of xoology. Queen’s University of Belfast j Dr. 
R H. Hunter, senior lecturer in anatomy, Queen’s 
University of Belfast, Rev. J Hynes, professor of 
archeology, University College, Galway , Rev G. V. 
Jourdan, professor of ecclesiastical history, University 
of Dublin ; Prof M F. Liddell, professor of German, 
University of Dublin ; Mr C Blake Whelan, archeo¬ 
logist. The Abbri Victor Grdgoire has been elected 
an honorary member in the Department of Science 
and Prof Ellis H. Minns, Prof. Michael Rostovtxeff 
and Prof Jean B. Vend ryes honorary members m 
the Department of Polite Literature and Antiquities 

Announcements 

Thx first Royal Society soirfe this year will be 
held in the Society’s rooms at Burlington House on 
May 9 and the seoond on June SO. 

Pmht. A. M. Cabb-Saomssm, Charles Booth 
pro fe ss o r of social sownoe, University of Liverpool, 
has been eleoted a member of the Athenaum under 
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the provisions of Rule II of the olub, which empowers 
the annual election by the committee of a certain 
number of persons of distinguished eminsnoe in 
setenoe, literature, the arts or for public servioe. 

Pro*. H Lsvy, professor of mathematics at the 
Imperial College of Science, will deliver the twenty- 
fifth Conway Memorial Lecture on Wednesday, Apnl 
25, at 7 p.m. at Conway Hall, Red Lion Square, 
W.C.l, hu subjeot being “Science in an Irrational 
Society” Admission will be free 

Thx Academy of Sciences of the UB.S.R. has 
elected the following to honorary membership of the 
Society. Sir Frederick Gowland Hopkins, Cam¬ 
bridge , Prof. G. H Hardy, Cambridge; Dr. E. 
SchrOdinger, Berlin (now Oxford); Prof. David 
Hilbert, Gottingen; Prof Max Bom, Gottingen 
(now Cambridge); Prof T. Levi-Civita, Rome , and 
Prof Carl 8termer, Oslo. Prof. Vainio Tanner, 
Helsingfors, has been eleoted a corresponding 
member 

The Hillebrand Prise of the Chemioal Society of 
Washington for the year 1935 has been awarded to 
the late Dr. Edward Wight Washburn for the dis¬ 
covery of the first praotioal method of separating the 
isotopes of hydrogen He discovered the electrolytic 
method of separation, which has made possible the 
subsequent research into the properties of the 
isotopes of hydrogen, and has thus initiated almost 
a new era in chemistry, consequent upon the dif¬ 
ferences in the chemical and physical properties of 
those isotopes and their compounds 

Thx Council of the Iron and Steel Institute an¬ 
nounces that His Majesty the King has been 
graciously pleased to aooept the Bessemer Gold 
Medal of the Institute for 1934 His Majesty has 
been the patron of the Iron and Steel Institute since 
his aooeesion The Bessemer Gold Medal was founded 
in 1873 by the late Sir (then Mr.) Henry Bessemer, 
the discoverer of the Bessemer process of steel¬ 
making and the second president of the Iron and 
Steel Institute It has been awarded annually since 
that date to distinguished benefactors of the industry 
and particularly for pre-eminent contributions to¬ 
wards the scientific and technical knowledge of iron 
and steel In 1899 Queen Victoria, and m 1906 
King Edward VII, agreed to be recipients of this 
Medal. 

AppuCATioys are invited for the following appoint¬ 
ments, on or before the dates mentioned .—A general 
manager for tho Pigs Marketing Board—The Secre¬ 
tary, Pigs Marketing Board, Thames House, Millbank, 
London, S.W.l (Apnl 9). A public analyst for the 
Dorset County Council—The Cleric of the County 
Council, County OfHoes, Dorchester (Apnl 18). A 
teacher of mathematics, and a teacher of applied 
mechanics and machine drawing, at the Junior 
Technical School, Sheffield—The Chief Education 
Officer, Leopold Street, Sheffield (Apnl 19). A senior 
assistant librarian at University College, Hull—The 
Registrar (Apnl SO). A temporary resident lecturer 
(woman) m history and geography at the Hereford 
Tram mg College—The Principal. 
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Letters to the Editor 

[The EdUor doe* not hold hittwelf responsible for 
opinion* expressed by hu correspondent* Neither 
eon he undertake to return nor to correspond with 
the writer* of rejected manuscript* intended for At* 
or any other pad of Nature No notice t* taken 
of anonymous communication* ] 

Behaviour of Condensed Helium near Absolute Zero 
Ths rooently published measurements 1 on some 
properties of oondensed helium in conjunction with 
the facts known from the work of Keesom and hie 
oo workers' allow us to draw some conclusions on 
the behaviour of helium at very low temperatures 
It has already been shown by Keeeom who found 
the melting pressure to beoome nearly independent of 
temperature that the entropy difference between 
the two phases tends towards sero with falling 
temperature (Nemst a theorem)* This means that 
the liquid phase has to go into an ordered state 4 
This change takes place at the X point and is 
associated with a largo loss of energy which though 
continuous occurs in a relatively small temperature 
range (One cannot say yet in which way this ordered 
state—called once by the author liquid degenera 
tion —is realised Keeaoro* who recently published 
very similar considerations calls it a quasi 
crystalline state Chisms* also speaks of a crystal 
lme state and adds the more specialised assumption 
of an association starting in the X region ) 

Since the entropy difference vanishes the hoat of 
fusion (p TAN - A U + pAF) must tend towards 
xero a fortiori ' This can be realised m two possible 
ways (1) both A(7 and pAF may beoome sero 
and this could scarcely bo interpreted in any other 
way than that both phases become identical (The 
same would happen if the temperature coefficient of 
the molting pressure were not to disappear com 
pletely ) (2) A V and pAl beoome equal but of 

opposite sign that is (o) A£7 or (6) AF changes its 
sign Our measurements now enable us to Ana both 
components of p mid to extrapolate their values to 
absolute sero Although such an extrapolation 
entails some uncertainty wo think it accurate enough 
to draw the following conclusions 

One finds that along the melting curve the volume 
of the liquid remains always higher than that of the 
solid the volume difference even increases appreci 
ably with falling temperature The energy of the 
liquid at 4° is greater than that of the Bolid just as 
with the normal liquid At about 2 5° however the 
energy difference begins to fall rapidly passes sero a 
little below 2° and approaches finally a value of about 
— 2 oal /gm atom Thu would mean that the 
possibility 2 (a) u realised 

Thus the energy of the liquid at very low tempera 
tures u smaller than that of the solid oontrary to 
the normal Compressing the liquid to the solid 
one has to do work against the repulsive foroes this 
work being greater than that done by the attractive 
foroes Now arises the question of the origin of these 
strong repulsive foroes for at the interatomic 
dutanoes realised in liquid helium there oan be no 
appreciable repulsion originating in the atomic fields 
every atom m the liquid having at its disposal a 
cube of S 6 A length compared with the gas kmette 
diameter of about I 9 A 

In order to understand thu we have to oonnder 
the part played by the aero point energy Extra 


polation of the measured latent heats of evaporation* 
to absolute sero gives an energy difference between 
the liquid witliout external pressure and the gas of 
about 14 oal Prom our data it then follows that 
the corresponding values for the liquid and the solid 
under the equilibrium pressure are 18 oal and 11 oal 
respectively Now the sero point energy of the solid 
under equilibrium premure ha* a value of about 60 
cal so that the lattioe energy originating in the 
interatomic foroes would amount to about 70 cal 
Thus we soe that the sero point energy compensates 
by far the greater part of the lattioe energy and 
therefore it must bo the chief factor m the behaviour 
of the substanoe Having made a first estimate of 
the magnitude of the sero point energy from the 
deviations from rrouton ■ rule wo have previously 
emphasised' that its large value probably is the 
explanation for helium remaining liquid The 
attractive foroes oannot dimmish the volume until 
they are compensated by the atomic repulsive foroes 
the helium oannot crystallise with the normal volume 
but has to take up a bigger volume with correspond 
ing smaller sero point energy** Only high external 
pressure oan compress it into the dose packed 
crystalline state 

With diminishing volumi the sero point energy 
must increase So on oompressmg one has to do 
work m order to inoreaae the zero point energy and 
this is equivalent in many respects to the existence 
of a repulsive foroe At tho interatomic distances 
realised in tho liquid this greatly exooeds the repulsive 
forces resulting from tho atomic fields and the most 
important factor in the compressibility is due to 

I this 

| Before going into further letails espocidlly for 
explaining the negative coefficient of expansion below 
the X point it seems necessary to have more 
specialised ideas on tho structure of the liquid and 
to make assumptions for tho way in which it passes 
into the ordered state It may bo possible that the 
expansion coefficient will become normal again at 
lower temperatures and that the negative value in 
tlie X region is of merely local character For this 
reason we will await the result of investigations at 
\ery low temperatures which art now in progress 
before going into further discussion 

* bWfON 

Clarendon Laboratory 
Oxford 
March l 
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Wave Mechanics and Structural Chemistry 
The modem applications of wave mechanics to 
molecular structure and m particular the method of 
molecular orbitals developed by Mulhken and 
Leonard Jonee have shown that it is not expedient 
to treat the individual links between atoms separately, 
and that the electrons in the molecule must be treated 
as a whole The organic chemist on the other hand, 
regards the molecule as held together by Imke from 
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•tom to atom, and the only 
he recognise* among lm‘ 
triple , and hi* method 
be capable of providing 
experimentally distinct < 



the sense of the molecular orbital theory) n 
one electronic constitution, these must be able to 
change mto one another m less time than is required 
to isolate the substanoe, which involve* a half life 
period of not more than a second or so, and a cor 
respondmgly minute heat of aotivatwn 

Now on the theory of reaction proposed by London 
and Villain, and developed in detail by Eyrrng and 
Polanyi, the heat of activation of a chemical reaction 
is mainly the work needed to bring the atoms to 
those dntanoes from one another which are required 
for their regrouping mto the produota of the re 
action If this is so, an isomeric (tautomeric) reaction 
m which the atoms have nearly the same relative 
positions after as before, would have i 
heat of activation and would ooour with great 
rapidity This seems to provide a reconciliation 
between the conclusions of wave meohamoe and 
those of structural chemistry The atoms of a mole 
cule may have one or more dispositions in spaoe 
The number of these is the number of isomeric 
formulas provided by the structural theory Only 
this number of forms can bo isolated, because it is 
only between them that the rate of mteroonversion 
is slow Any finer modifications of the electron du 
tnbution which wave meohamoe can detect must 
involve nearly the same positions of tho atoms m 
space, and hence cannot lead to new isomers, as 
these would change mto one another too rapidly We 
already know instances in which two structural 
formulas give practioally the same atomic positions, 
as in the Kekute bensene formula, and then it is 
always found that the expected isomers are identical 
It should be possible to define more precisely what 
is meant by nearly’ the same positions We have 
evidenoe that the difference in length between a 
single and a double link, or in angle between the 
109 8" of X —X~^ and the 128° of X«=X^ can be 
X X 

regarded bb negligible from this point of view But 
we must expeot a considerable range of differences 
corresponding to the wide range in rates of oon 
version, from those tautomers which can be separated 
at low temperatures to those which change mto one 
another at a rate too great to be observed by any 
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Activities of Life and the Second Law of 
Thermodynamics 

In a recent totter m Natcbji 1 Sir James Jeans, 
m replying to a criticism made by one of us 1 , writes 
“Given perfectly level and fnctionleee railways, a 
man may move millions of tons of matter, and 
thereby decrease the entropy of the world enormously, 
without incurring any corresponding increas e of 
entropy through the oombostion of food or Aiel” 
y Not only oan this s ur pri sin g statement be disproved. 


but the very reverse of It can be readier demonstrated. 
The entropy deoreaee associated with the sorting out 
of trucks depends not cm the number of tons but 
on the number of trucks Its magnitude would be 
the same if the trucks were replaced by an equal 
number of miniature trucks or oounterm or molecules 
If a man were to sort out a million trucks, the 
entropy decrease would be of the same order of 
magnitude (to within a few powers of ten) aa the 
increase of entropy when he breathes a million 
molecules of oxygen To complete the proof of our 
assertion it is only necessary to estimate roughly 
how long it would take a man to sort out a million 
trucks and then estimate how many millions of 
millions of millions of millions of molecules of oxygen 
he must have breathed while he was doing it 
The same tetter oon tains the statement “We 
cannot, for example, suppose that the man who 
steers the Mauretania consumes food energy at a 
rate oomparabto with 100,000 h p more than normal” 
Indeed, no one with a knowledge of thermodynamics 
would suppose so The entropy associated with the 
steering of the Mauretania is of the order of magnitude 
of Boltxmann’s constant k, simply because there is 
only one Mauretania being steered In thermo 
dynamic parlance, the difference between the total 
energy and the free energy associated with the motion 
of the oentre of mass of the Mauretania is of tho 
order of magnitude kT where T is the absolute 
temperature, and this quantity is some 10** times 
smaller than tho kinetic energy of the ship The 
same thmg may be expressed by saying that the 
Brownian movement of the Mauretania u negligible 
m comparison with its directed motion 

In view of Sir James s lapse in thermodynamic 
reasoning we consider it not unreasonable to ohaltonge 
hw vague reference to orthodox physiology’, and 
ask on what experimental evidenoe he relies for his 
statement oonoeming entropy changes in the brain 
F G Donnan 
E A GucxnNHxiK 
University College, London, and 
Umveiaity of Reading 
Miroh 15 
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Induced Radioactivity of ths Lighter Elements 
Wk have been investigating the phenomenon of 
mduoed radioactivity in aluminium, boron and 
magnesium recently reported by Cune and Joliot 1 , 
and have been able fully to oonflnn their observations, 
and also to add further details Using radium O' a 
particles reduoed m range to 6 1 cm, we find the 
relative yields of positrons during the entire decay 
from aluminium, boron magnesium to be sp 
proximately 80, 10 and 7 Since the periods an 
respectively 3J, 14 and 8} minutes, the initial effects 
are m the ratio 8, 0 5, 8 With all materials we find 
an effect with a period of about 1 mmuto and of 
initial activity oomparabto with that of boron This 
must be due to some impurity which is always 
present, suoh aa carbon, nitrogen or oxygen 
Taking mto account the solid angle* involved. It 
appears that the probability of * 7x10* volt a 
particle producing a radwpbosphorus atom by impaot 
on ahwnmimn is about 1 m 5x10* Ins Move 
relative values are of no great significance, amoe the 
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yield vanes rapidly with the energy of the a partiole 
m a mmnnar dependent on the ehape of the potential 
bamer which of oonrae la different in theee three 
elements This variation haa been measured in the 
oaae of alummium and we find that the yield of 
positrons moreaaea by a factor of 10 aa the energy 
of the a partiole u changed from 6 0 to 7 X10* volt* 

Using thonum C a particles the measurements 
have been extended to 8 9x10* volts and the 
probability of excitation appears to be reaching a 
maximum hero This is in agreement with the far 
more detailed results obtained by investigating the 
protons liberated from aluminium by a particles 
Our results are compatible with the view that an 
a partiole colliding with an aluminium nucleus has 
a certain ohanoe of "being captured and that from 
this arises a phenomenon analogous to radioactive 
branching the two alternatives being presumably the 
immediate emission of either a proton or a neutron 
It is the latter emission which produces the radio 
active isotope of phosphorus which emits positrons 
The branching ratio appears to be of the order of 
50 to 1 m favour of the proton emission 

While we have been able to detect the positrons 
from aluminium by magnotio focusing the numbers 
were not sufficient to give definite measurements of 
the distribution with velocity but we detected 
positrons over the range 1 million to at least 2| 
million volts Measurements of the absorption m 
copper and aluminium showed as the most significant 
feature an initial flat portion of the curve Comparing 
these curves with those obtained with the same 
apparatus but using (1 partiolee of thorium (O+C') 
leads us to think that there are very few if any 
positrons of low energy Practically all of the pos trons 
are stopped by 1 2 gm /cm * of aluminium which in 
the case of p particles would correspond to an energy 
of about million volts 

An interesting feature of these absorption curves is 
that radiation is deteotable through several millimetres 
of lead Part of this y radiation is presumably the 


from a direct calculation of the electric moment 
corresponding to such a transition the rate of 
production of suoh induced transitions bong only 
slightly less than the rate of ejection of the M 
electrons and thus the intensity of the observed 
X ray lme should be only slightly decreased by the 
internal conversion 

It is evident then that the phenomenon of the 
internal conversion of X rays (Auger effect) can have 
little bearing on the departure of measured X ray 
line intensities from those calculated theoretically 
and the statement that any radiation is completely 
I converted in an inner shell is meaningless 

That the above considerations are in fact important 
m these problems has beooroe evident from a 
theoretical investigation one of us (E H 8 B) is 
making of the Auger effect full details of which will 
be published in due oonrse While not yet complete 
this investigation is sufficiently advanced to show 
that allowing for the presenoe of mduoed transitions 
the K senes internal conversion coefficient (defined 
as the ratio of the number of Auger eleotrona to the 
total number of transitions to the K shell oooumng 
per unit tune) is given oloaely by the expression 
(1 + bZ*Y l Z being the atomio number of the 
element oonsidered and 6 a oonstant characteristic 
of the particular transition A relation of this type 
satisfactorily fits the experimented data (as oollooted 
by Martin*) on the variation of the internal con 
version coefficient with atomio number If however 
there were no mduoed transitions the internal 
conversion coefficient would be proportional to Z * 
and there would then arise for eiemente of low atomio 
number the paradox that the number of Auger 
electrons emitted per unit time exceeds the total 
number of transitions 

H M Taylob 
E H 8 Bubhof 

Cavendish Laboratory 
Cambridge 
March 14 


radiation arising from the annihilation of the pos trons 
A fiill report of these experiments will be published 
shortly 

C D Et.t.ih 
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W J Hbkdkbson 

Cavendish Laboratory 
Cambridge 
March 26 
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Inner Conversion m X Ray Spectra 
Ik a recent communication 1 Saha and Mukerjie 
have pointed out that although the. transition 
Ln,m — Li is not forbidden by quantum meohamos 
the X ray spectral line corresponding to it has never 
been observed and they have suggested that the 
failure to obtain such a line can be ascribed to its 
oomplete internal conversion m the M -shell Suoh an 
explanation would appear however to be inconsistent 
with the oopohiaiona reached by Taylor and Mott* 
m their reoent discussion of the nature of the internal 
c on vers io n prooeos for f rays (Cleerlv the same 
considerations will apply to the internal conversion 
of X rays ) Briefly stated m terms of the present 
problem the oonohmon reached is ss follows the 
presenoe of the M electrons increases the number of 
Lbi~L\ transitions above that to be expected 


Nuclear Moments of the Antimony Isotopes 
Bad ami 1 first reported the existence of oomplex 
fine structures in the visible lines of the Sb II spectrum 
As a source he used a relatively hgh current are 
(3-5 amp) and to exp lam the structures he 
suggested that the nuclear spin of the isotope 121 is 
5/2 and that of the 123 isotope is 7/2 (These are 
the only sotopes in antimony ) 

I have succeeded m produo ng a very brilliant 
Sb II spectrum n a hollow cathode using only 
one seventh of an ampere and as a result the lme* 
are so very much sharper than those in the arc that 
the extremely oomplex patterns encountered are 
more completely resolved many lines showing more 
components than those reported by Badauu The 
analysis of the line patterns shows without any 
doubt that the nuclear meohamoal spins of both 
121 and 123 are 5/2 but that the two isotopes have 
different nuclear magnetic moments in tne ratio 
1 35 1 the 121 isotope having the larger value 
This may be compared with tne ratio 1 27 1 in 
gallium the only other known earn which has two 
isotopes with identical spins (f) and different nuclear 
magnetic moments 
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The following comparison of the structure given 
by Badarai end by me for the lme X 5639 7 
(6s *P, — flj> *8i) shows to whet extent the hollow 
cathode patterns are more clearly resolved 


Badnai 

(S, K 15? IS? 78 . xio* 

Tolawky 

(10) 8) <§?) w $) <U)cm x 10 4 


It is seen that fiadanu s values are those which 
would arise from the blending of components due 
to excessive line width 

Full details with analysis will be communicated 
elsewhere shortly 

8 Tolansxy 

Astrophysics Department 

Imperial College of Science 
London S W 7 
March 3 


The Neutrino 

Thk view has reoently been put forward 1 that a 
neutral particle of about electronic mass and spin 
|h (where h—5/27t) exists and that this neutrino is 
emitted together with an electron in p-decay This 
assumption allows the conservation laws for energy and 
angular momt nturn to hold in nucloar physios 1 Both 
the emitted electron and neutrino could be described 
either (o) as having existed before m the nucleus or 
(6) as being created at the time of emission In a 
recent paper* Fermi has ] reposed a model of p 
disintegration usmg (6) which seemB to be confirmed 
by experiment 

According to (a) one should picture tho neutron 
as being built up of a proton an electron and a 
neutrino while if one accepts (6) the rdlea of neutron 
and proton would be symmetrical 4 and one would 
expect that positive electrons could also sometimes 
be created together with a neutrino in nucloar 
transformations Therefore the experiments of 
Curie and Joliot* on an artific al positive p decay 
give strong support tc m tliod (5) as one can scarcely 
assume tho existence of positive electrons m the 
nucleus 

Why then have positive electrons never been 
found m the natural p-decay T This oan be explained 
by the fact that radioactivity usually starts with 
a-emiasion end thorefon leads to nuclei the charge 
of which is too small compared with their weight 
Tho artificial p omission was found for two unstablo 
nuclei (most probably N 1 * and P") formed by capture 
of an a particle end emission of a neutron and 
therefore having too high a charge for their mass 

A consequence of assumption (b) is that two 
iso bares differing by 1 in atomic number can only 
be stable if the difference of their masses is lees than 
the mass of electron and neutrmo togethor For 
otherwise the heavier of the two elements would 
disintegrate with emission of a neutrino and either 
a positive or negative electron There will be only a 
linuted region on tho mass defect curve probably 
at medium atomic weight where suoh small differences 
are possible In fact neighbouring iso bares have 
only been found with the mass numbers 87 115 
121 123 (187) (203) while isobares with atomic 
numbers differing by 2 are very frequent In the 


first case one of the two nuclei (Rb) is known to 
emit p rays In each of the last two oas es one of the 
two isobares is stated to be exceedingly rare and its 
identification might be due to experimental error 
The other three oases actually lie dose together and 
have medium weight A particular case of isobares 
are proton and neutron Since all experimentally 
deduoed values of the neutron mass lie between 
1 0068 and 1 0078 they are certainly both stable 
even if the mass of the neutrmo should be zero 

The possibility of creating neutrinos neoeosanly 
implies the existence of annihilation prooeeses The 
most interesting amongst them would be the follow 
mg a neutrmo hits a nucleus and a positive or 
negative electron is created while the neutrmo dia 
appears and the charge of the nucleus changes by 1 

The cross section a for such prooeeses for a neutrmo 
of given energy may bo estimated from the lifetime 
( of p radiating nuclei giving neutrinos of the same 
energy (This estimate is m accord with hermi s 
model but is more general ) Dimensionally the 
connexion will be 

a Alt 

where A has the dimension cm ' see The longest 
length and time which can possibly be involved 
are h/me and h/mc* Therefore 

h« 

9 < m*c*t 

For an energy of 2 3 X 10* volts / is 3 minutes and 
therefore c < 10“ 4 4 cm * (corresponding to a pane 
trating power of 10 14 km m solid matter) It is 
therefore absolutely impossible to observe processes 
of this land with the neutrinos created in nuclear 
transformations 

With increasing energy a increases (in Fermi s 
model* for large energies as (fi/mc*)*) but even if one 
assumes a very steep increase it seems highly 
improbable that even for cosmic ray energies a 
becomes large enough to allow the process to be 
observed 

If therefore the neutrmo has no interaction with 
other particles besides the processes of creation and 
annihilation mentioned—and it is not neoessary to 
assume interaction in order to explam tho Amotion 
of the neutrino in nuclear transformations—one can 
conclude that thore is no practically possible way 
of observing the neutrmo 

H Bkthk 

Physical Laboratory R Peikrls 

University 
Manchester 
Feb 20 


1 X Fermi L* Bktnm Seimt&x t. Mo IS 
This point of view mi lint nut forward by 
at the Cornell Bolrar IMS 
I Curie and F JoUot Ml 


i published ihortly In 
V^lSf 60S IMS 
I Curie and F JoUot 
SOI Feb 10 1M4 


Changes in the Lipolytic Activity of Different Organs 
during Tuberculosis 

In continuation of our earlier work on lipases 1 we 
have followed the changes in the lipase oontent of 
different organs of guinea pigs mfeoted with bovine 
tuberculosis Lipase determinations were made from 
liver pancreas lungs and blood serum usmg tn 
butynne as substrate It appeared that, coincident 
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with the development of tuberculosis the hpolytio 
activity of liver penoieaa and of blood serum is 
oanstdenbly lowered The result* are given m the 
following table 

llpue Coolant (Titrated Upaee Unit*) p«r 1 gm of mih Material 
Unr Panona* Lub*» Scram 


416 

(191 78S) 
(48^91) 


* 

(46-190) 

86 

(46-107) 


18 

(64 48) 


Each group consulted of five animals The infected 
animals were killed 2 10 days before the expected 
natural death The figures in brackets indicate the 
variations m respective senes 

In certain senes when the bactonal strain used 
did not produce general tuberculosis the lipase 
contents of liver and pancreas were not lowered a 
decrease being noted only in blood serum 

The cause of the decrease of lipolytic activity of 
different organs during tuberculosis is still problem 
atio It might be assumed that the destructive action 
of the tubercle bacilli on the tissues also destroys the 
lipases This assumption is supported by our observa 
tion that in the sound portions of liver tho lipase 
oontent is considerably higher than in the portions 
infected by tuberculosis 

AllTTUHI I VlHTANEN 
Paavo Siomalainkn 

Biochemical Jnstit ite 
Helsingfors 
Feb 14 
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m order to obtain an anti rachitis result correspond 
mg to 20 mgm of this Of the isolated free fatty 
acids 25 mgm per day produced the same effect 
as 20 mgm of the initial material Thus it will be 
seen that about a fifth of the anti rachitio vitamin 
has acoompamed the unsapomfiable matter and about 
four fifths the saponifiable fraction We obtained a 
similar result with ether extract of meadow hay 
Here the daily doses of the hay powder extract were 
4 mgm Of the unsapomfiable matter they corre 
sponded to 20 mgm and of the fatty acids to 5 mgm 
It was of interest to investigate whether the 
vitamin D from oow s liver behaved similarly Ether 
extract of oow s liver showed a suitable anti raohitio 
effect in daily doses of 40 mgm The unsapomfiable 
matter showed a corresponding effect m daily doses 
equivalent to 200 mgm and the free fatty acids had 
a similar effect in daily doses of 60 mgm In other 
words vitamin D in extract of hay cow s liver and 
butter has the same properties With other extract 
of the human livor two thirds of the vitamin D is 
m the unsapomfiable matter and only one third 
among the free fatty acidB These conditions vary 
somewhat in the human being in the individual eases 
a circumstance which is probably accounted for by 
the fact that tho human being obtains sustenance 
from the products of both land and sea and thus 
has a stock of the various D vitamins 

OlTAR RYUH 

State Vitamin Institute 
Skeyen Oslo 
March 6 
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The Third Vitamin D 

A short time ago 1 wo reported that vitamin D 
found in ether extract of meadow hay had the 
same properties as described by Kon and Booth* 
for vitamin D in butter in that only one fifth of 
this vitamin after saponification is again found in 
the unaaponifiablo fraction We have since examined 
butter and have been able to oonfirm Kon and 
Booth s results as regards its vitamin D content 
We considered it of interest to investigate whether 
the missing four fifths of the anti rachitic vitamin 
might possibly bo found m the saponifiable fraction 
of the ether extraot of butter or hay For this 
purpose a small exoees of acetic acid was added and 
the free fatty acids taken up with ether and isolated 
It was then found that the missing four fifths of the 
original vitamin D were among the free fatty acids 
Thus with alkali it gives a water soluble substance 
deprived of alkali it is again soluble m ether 

As oertain difficulties were involved in giving daily 
dos e s of natural butter we tned to concentrate vitamin 
D m butter by shaking with a similar quantity of warm 
ethyl aloohol the melted butter fat which had been 
dried with sodium sulphate* * It proved that fourper 
oent of the butter fat dissolved m the aloohol This 
four per oent had an anti raohitio strength 16 times 
as great as natural butter inasmuch as it was active 
in curative daily doaes of 20 mgm as shown by 
Poulaaon and Lavenakiold s method* The product 
which was obtained was twios saponified and yielded 
11 00 per oent unsapomfiable matter Of this 
unsapomfiable matter it was necessary to give daily 
doses equivalent to 100 mgm of the original extract 


Effect of a Meteoric Shower on the Ionosphere 

Or the various agoncios responsible for priducing 
and maintaining ionisation of the ionosphere bom 
bardment of the upper atmosphere by meteors has 
been suggested as one Skellett 1 has carried out a 
calculation of the energy received by the earth due 
to impact of the meteors and finds that during a 
meteoric shower it might bo so high as a fourteenth 
of that duo to ultra violet light from tho sun He 
therefore concludes that meteoric showers might be 
one of tho factors disturbing the ionisation of tho 
upper atmosphere In order to find if any correlation 
exists between the occurrence of the two phenomena 
Schafer and Goodall* measured the height of the 
E region during tho Leonid meteono shower of 19S1 
They found that on some nights the ionic density 
attained high values Unfortunately their obeerva 
tions were vitiated by a magnetic storm which was 
in progress at that tune Though they were unable 
to draw any definite oonolueion regarding the oor 
relation thoy summarise their observations by saying 
that there is reason to believe that the presence of 
meteors m unusual numbers oan cause increased 
ionisation of an intermittent nature in the region of 
the lower layer 

Considering the importance of the subject we 
thought it worth while to take reoords of the ion 
isation content of the E layer during the Leonid 
shower of 1933 The method employed was the 
well known one developed by Appleton* and oon 
stated m determining the frequency at whioh upwardly 
directed radio waves pteroed the region under invest) 
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gallon Fig 1 depict* the result* of our observations 
earned out on the nights of November IS, 14 and 17, 
1033, between the hours 2300 and 0700 It will be 
noticed that an the nights of November 13 end 14 
the equivalent electron densities attained values of 
8 lx 10* and 2 3x 10* respectively The penetration 
frequencies for these ionic densities correspond to 
wave lengths of 87 and 71 4 metres 



no 1 Utotron oo ntad a t hyw drain* tbs 19SS 
-Wot IS - - Wot 14 - Wot 17 


Such high densities are remarkable, because m the 
course of our fortnightly observations during the 
Polar Year 1032-33, we never recorded such densities 
In faot we were never able to obtain echoes on 75 
metres for our midnight observations The high 
ionic density recorded, therefore, strongly suggests 
that the effeot was due to the impact of meteors on 
the upper atmosphere It should be mentioned that 
reoords kept at the Magnetio Obeervatory, Colaba 
Bombay, and the Solar Obeervatory, Kodaikanal, 
Madras, show that no marked magnetio disturbance 
or solar activities occurred on these days 

8 K Mitra 
P Syam 
B N Qhos* 

Wireless Laboratory 

University College of Soienoe 
92, Upper Circular Road 
Calcutta 
Jan 30 

> A M SkeDett, Pm In* Radio Xs# SO IMS 1W2 

• J P 8chsfcr and W M Goodall Pnc In* Radio As# SO 
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Te rminal and Initial Parenchyma in Wood 
Mb K A Chowdhpby’s remarks upon the position 
of the parenchyma m Termtnalta tonumtoaa 1 would 
seem to be applicable to other woods also A recent 
examination of the wood of Oodrda odorata in this 
laboratory showed that the larger vessels of the 
early wood are partly embedded m parenchyma, 
some of which, judged by its position, was laid down 
rather earlier than these vessels It is possible that 
the latest wood of a season’s growth oonsists chiefly 
of parenchyma, and that the early wood of the 
following season is similarly constituted, but the 
parenchyma is sufficiently homogeneous to render 
this possibility improbable Another specimen of 
Oedrda, probably G odorata, showed that the paren 
chyma separated a region of rather small, fairly thick 


I walled fibres from another of larger, relatively thin- 
walled fibres, the comparatively large sue and thin 
| walls of the oella of the paren ohyma in both these 
specimens suggest that it was laid down at the 
beginning of a season's growth, not at the end j it m 
desirable to oonfirm this by studies on the living 
tree 

Several other Meliaoeous woods were examined, 
but with less oonclueive results In Stmeienta 
Mahagont, the parenchyma appears to be terminal 
and not initial, and in this wood the parenchyma 
oells are rather small, with relatively thick walls, 
which would seem to oonfirm the view that they an 
laid down at the end of the growing season In 
Khaya grandtr and Oarapa guumonau, it was not 
possible to decide if the parenchyma wee terminal 
or initial 

It is well known that the vessels of the pare ring 
in teak (Taotona gnmdu) may be associated with 
parenchyma, and it would seem to be justifiable to 
refer to this as initial parenchyma 

Frank W Jan* 

Department of Botany, 

University College, 

lenHm 

Feb 18 
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Zoospore Ciliatxm in the Plasmodiophonle* 
Zoospobks of Plaamodiophora bratncce, Woron 
and Spongoapora aublerranoa (Wallroth) Lagorhoim 
have been described m the literature as uniciliate 
Examination of active zoospores would appear to 
substantiate this description However, when 
preparations stained by Cotner s 1 method are used, 
it can be shown that in addition to the long odium, 
so apparent in the living aoospore, there is another 
which is shorter and less oonspicuous This bioiliate 
character is illustrated by photomicrographs of too 
spores of P braaauxa (Figs 1 and 2) and A aubtemmea 
(Figs 3 and 4) 



Great numbers of suoh zoospores were obtained 
by germinating, in ddute inorganic nutrient solutions, 
resting spores which had previously been wet, frozen 
and dried several timea In sue and manner of 
swimming, these zoospores fit the descriptions given 
by other writers 

G A Lbdingham 
National Research Laboratories, 

Ottawa, Canada 
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Research Items 

Lower Paleolithic 'Cleavers', Northern Nigeria Mr in south oastem Asia Those pain Pol> nc sians 
Henry Balfour in Man for hobruary comments on carried the oult to Tahiti and thence in succmsivo 

the occurrence of the so called cloavor of lower migrations to the marginal confines of Polynesia A 

palaeolithic facies in Nigeria The implement is of lntt r Polynesian wave whioh may be designated noo 

axo like type characterised mainly by having the Polynesian dove loped a religious system emphasising 

cutting edge formed by the intersection of two large the creative rather than the tree typo of cosmo 

flake soars one on (it her sido of the surface of the gem sir wherein Tangaroa was viowod as the supreme 

implement The junction of the two soars along the creator I he exoteric vorsion of tho oult positod a 

lower margin affords a very sharp cutting odgo which group of w oondary gods whoso attributes were 

howevor does not stand prolonged hard usage suited to the beliefs of tho poople and served thorn 

Until recent years this type has rectived scant ns objects of worship and as tutelary dejtios 
recognition since it had been noted as an occasional 

occurrence only among Chi Ueo Achoult an implements Land Snakes of Hong Kong lwonty nine species ot 
and was considered to bo somewhat rare In South land snakes belonging to twenty gonora have been 

Africa it must bo accorded tho status of a dominant recorded from Hong Kong Territories and a key to 

typo m view of its abundance and wide distribution tho genera and somo species has boon compilod by 

south of tho Zambesi Its further dispersal in Africa (AC Hnrklots (Hong Kong Naturalist 4 lid 

is a matter of importance and its occurrence in Dec 1933) Of th twenty nine species no fewer 

northern Nigeria where it hail not previously been than six are venomous and two of these an describe 1 

it i onled is to be notod Wi 11 defined oxamplee anil portrayod in colour—the common krait (Bungarus 

are included in a collection of unpleimi nts of lower multicinctus) and tho band xl krait (B fasciolas) The 

palaeolithic facies which is housed in the Govemmi nt bite of tho latt r is fatal to fowls and dogs but 

Offices at Jos on the Bauohi Plateau Those wt re npjiarently not to man On the other hand tho 

discovered largely in the course of tin mining opera virulonoo of the common krait is about twice that of 

tions Two exampli s of which sketches were made the cobra and twenty eight times that of thi handed 

by the author are figured Of those one is about krait an account is repeated of tho deaths of three 

18 cm long by 8 7 cm m maximum width and men successively bitten by the Indian race of common 

consists of a massive flake Tho greater area of one kiait while a fourth recovered after being seriously ill 
surface is the untouchid scar of dotachmi nt the 

other surface exhibits a Itirgi area of coarse flaking Invertebrates from the Vanderbilt Museum A fourth 

Tin second is larger and better worked possibly c f volume of tho reports on tho collections made by 
dionte 17 6 cm long by nearly 11 cm wide It is Mr William K Vanderbilt on a Hines of cruises 

considerably weathered and patuiated I he form conducted in his yachts bogie and Ara hns now been 

is more symmetrical and the flaking loss coarse than published adding (_colenterata I chinodermata and 
m the first specimen but tho technique is similar Mollusca to those on fishes and Crustacea (Bull 
in the two instances There can be no doubt that Vanderbilt Marine Museum vol 4 Scientific 

tho cloavcrs of Wost and South Africa are closely Results of Cruises of tho Yachts Eagle and Ara 

related morphologically 1921 1928 William K Vanderbilt Commanding 

toelentorata hchinodermata and Mollusca By 

Tuamotuan Religion Iho n ligious beliefs of the Lee Boone Huntington Long Island NY) hour 

natives of Tunmotu archipelago which oxt< nds for faunal regions are involved in these expeditions 

more than 600 miles from north west to south cost tho West Indian region, the Labrador Now England 

between tho Society Islands and the Marquesas are region th tropical Amen* an Pacific and the Mcditer 

studied by Mr J h rank Stimson in Bulletins 103 ran own Lh< depths dredged varied from quite 

and 111 of the B*miee P Bishop Museum Honolulu shallow water to 900 fathoms besides littoral ool 

how natives are now acquainted with the pro lections Not *h from oolour sketches made by Mr 

Christian bell* f- but tho difficulties of study are Vanderbilt on th< spot are added Tho specimens 

further increased by tbc fact that there would are chiefly known species but one new coral is 

appear to have been two forms of belief an esoteric described Comllum vanderbdti from Cuba diedged 

belief tho cult of a supremo god Kiho knowledge by tho Ara below 100 fathoms One colony of Stsno 

of which was confined to priests and nobles and an gorgia casta Vemll hitherto only known from the 

exoteno cult for tho ordinary poople ip which the type locality takon by the Blake was found off the 

name of the supremo deity was concealed or dis Alligator Reef Honda and is many times larger 

guised This esoteric knowledge in tho form of than the type There is a magnificent collection of 

chants or oosmogonic descriptive and genealogical echinoderms with many details of spines and pedi 
material was handed down from generation to genera oellariw well figured but perhaps tho most interesting 

tion but owing to a confusion with the powers of find was a mothor octopus Octopus vulgaris about 

evil m early missionary days it came to be looked 10 in across the umbrella guarding her young the 

upon as suspect and has now almost vanished brood numbering 622 seven of which had not fully 

TTie philosophic ideas of the chants of which a escaped from the egg capsule This was taken from 

senes is recorded in Bulletin 111 were of an extremely a loggerhead sponge Knight» Key Flonda dredging 
high order Study of the distribution of this cult of at 2 fathoms A female octopus may lay up to 1 000 
which traces are to be found in various parts of eggs in a brood all connected by a thin flexible 

Polynesia suggests that it was introduced into the rope fastened m some rook crevioe The mother 

Pacific by an early wave of Polynesians termed for tends them, blowing water on them through her 
oonvenienoe pale Polynesian, the ideas it embodied funnel, cleaning and aera t in g them This is probably 
possibly being denved from an ancient civilisation the first capture of an entire brood An egg laden 
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female Argonauta argo with about 800 eggs in the 
shell was dredged from 800 fathoms from off Cape 
Mala, Panama 

Larval Decapods from Madras. Mr M Krishna Menon 
describes some very interesting larva m his paper 
“The Life Histones of Decapod Crustacea from 
Madras” (.Bull Madras Gov Mus New Senes Natural 
History Section, Vol 3 No 3 1933) There are 
man> decapod larvae m the Madras plankton m the 
ponod immediately following the monsoons, the end 
of November and the four following months Not 
only do we know little about the bfe bistones of the 
decapods from this particular region, but we also 
know little of those from almost any region, and any 
detadod investigation of this kind is valuable The 
animals chosen are A cites erylhr oeus in the family 
SergentidaB a Callwnassa and (probably) a Upogtbva 
species unknown, and Hippo asxatuxt Unfortunately 
it was not possible to hatch the eggs m the laboratory, 
but it was found that late larvee could often be kept 
until they metamorphosed and the genus or species 
ascertained A complete account of the development 
of A celt* is given for the first time, for the larva) 
are \orv common in the Madras plankton eight 
larval stages being described Both the Calhanassa 
and Upogcbnd arc interesting and present unusual 
features the first liaving an abbreviated develop 
ment showing certain affinities with Axtus, the 
second having some umquo features among the 
Upognbunee The adult of this last larva lias not 
been obtained 


Tropical Pacific Foramuufera In his paper The 
Foramuufera of tho Tropical Faoifio Collections of 
the 4 Ibatross, 1899-1900” (Part 2, Lagenida to 
Alveolmelhdte, Uni tod States National Museum Bull 
181, 1933) J A Cushman continues to describe and 
illustrate the Foraminifera of the tropical Pacific 
collected by tho United States Bureau of Fisheries 
steamer Albatross together with certain other related 
material from shallow water of the same region 
From the study of tho shallow water Foramuufera 
living in the various ooeamo islands, it has become 
evident that many species are very localised m their 
distribution, and probably a oaroful survey of the 
different island groups will show that there are many 
of those isolated species or \anotiee that have not 
yet been recognised When these occur, they are 
often to be found in great numbers, as is frequently 
the case with such localised species in other groups 
Ihe gtnus Lagena is tlie largest of those recorded, 
with no less than 29 species and several varieties 
Tho author states that there is scarcely any other 
group of h oramuufera in which so much is needed m 
the way of detailed studies in regard to structure and 
variation Many of tho species seem to be very widely 
distributed while others have very definite ranges 
He includes EntosoUnta with Lagena although fully 
realising the distinction between them, leaving the 
complete study of this important group for future 
workers Tho paper is illustrated with 19 excellent 
photographic plates 

Australian Camannas A short article in the Argus 
of Melbourne, Australia, dated March 4, 1933, gives 
a very interesting description of several commercially 
useful species of the genus Casuanna (“Australian 
Oaks, their Economic Value” by J. W. Audas) 
Australian species of Casuanna or ‘sheoaks’ are 
evergreen and grow rapidly, have long life, are Dree 


from diseases and pests, have wood whioh is of high 
quality for cabinet making and is resistant to the 
effects of weather, and even the bark is of medioinal 
value The trees will grow on the poorest of soils, 
and the young sprouts provide food for oattle To 
this end they are often pollarded Loose sandy soils 
may be stabilised by growing spociee of Casuanna 
upon thorn The economic characteristics of Casuanna 
suberosa (black shooak), C strxrta (drooping sheoak), 
C Luehmannu (buloke) and C glauca (grey buloke) 
are given, and a plea for their i xtended cultivation 
is made 

Genetics of Poppies A genetical investigation of the 
poppies has been made by Dr J Philp (7 Genetics, 
28, No 2) In Papaoer Rhcsas which shows some 
self sterility, the inheritance of eight factors for 
flower colour has been investigated For seven of 
these factors 91 of the 128 possible phenotypes have 
been recognised Those factors are found to foil into 
three linkage groups There appear to be two factors 
for hair colour, one of which is linked with two of 
the factors for petal oolour Doubleness is inoom 
pletely recessive to singleness and is probably eon 
trolled by several factors Latex colour is also 
apparently determined by two factors anil is affected 
by the factor p for flower colour The phenomena of 
segregation and crossing over are the same for the 
male and female Bides The species is very heterozy 
gous, while P commutatum, which has a narrower 
distribution, is very homozygous, indicating that the 
natural selection of types has been more intense or 
that mutations have occurred lees freely This may 
perhaps explain the genoral dominance or epwtasy 
of its characters over those of P rhcsas The two 
species are regarded as recently differentiated from 
a common origin anil both have 2n —14 chromosomes 

Crustal Blocks in the Kwanto District In an earlier 
memoir (see Nature, 129, 321 . 1932), Prof N 

Miyabe showed that, in tho Boso peninsula, the earth's 
crust consists of many blocks that have been tilted 
in various directions He has now applied tho same 
methods to tho south west Kwanto district (Bull 
Earthq Res Inst, 11, 839 892 , 1933), using the 
vertical displacements of nearly 800 secondary and 
tertiary triangulation points during tho interval 
1892-1925 In this way, he has drawn the boundaries 
of 73 blocks tho horizontal dimensions of which 
are about 10 km , and has determined the magni 
tudea and directions of their tilts Some of them may 
commit of several secondary blocks, each 2-3 km 
across Both the tilting and the vertical displace 
ment of the blocks are, as a rule, greater to the west, 
than to the east, of the River Sagami Near Ooiso, 
ono blook was elevated 127 8 cm, while olosely 
adjoining blocks to the north west were lowered by 
67 9 and 77 5 cm Several of the boundaries of the 
blocks agree fairly well with known tectonic lines 
For example, the Tanna fault, along which displace¬ 
ments occurred with the earthquake of November 26, 
1930, ooinoidee nearly with the eastern boundary of 
a block m the Idu peninsula 

Population Map of England. A map showing the 
density of population of England and Wales at the 
oensus of 1931 has been published by the Ordnanoe 
Survey (la 6d, flat ana unmounted) This oom 
pistes the map of Groat Britain, of whioh the Scottish 
sheet was published last year The seals is 1 to 
1,000,000 Density of population is shown by 
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deepening (into of brown, obve green and black, 
which merge as satisfactorily as tints can be expected 
to do There are twelve tints ranging from 
occasional” population of 0-1 per square mile 
to very oongestod” of 70,800 or more per square 
mile There are inset maps of the County of London 
(scale 4 miles to an inch) and county boundaries 
Names on the mam map are those of towns, certain 
physical features and m blue, rivers and lakes Index 
letters and numbers in the margin facilitate reference 
Ihe sheet overlaps the previously published one 
from northern Yorkshire to the Firth of Forth A 
one sheet edition of the combined sheets is also 
published 

Rainfall in Netherlands Indies Dr J Boorema has 
extended his statistical study of the rainfall of the 
Netherlands Indies (Kon Mag Mel Obeerv Batavia 
No 2fl) lhis is the fourth volume dealing with this 
subject and consists entirely of rainfall maps for 
Celebes on a scale of one to three million The maps 
givo a picture of the averago annual rainfall and also 
the averago rainfall for each individual month by 
moans of isohyets , the zones of different intensities 
boundod by tho various isohyets aro brought into 
prominence by a scale of shading and tho use of blue 
tint for tho heavier falls Tho inttrval hetweon 
successive isohyets has to be largo as Celebes li< s in 
the tropical ram belt (the equator passes through the 
northern part of tho island) and it is only in October 
that the blue tint (rainfall more than 300 mm that 
is than about 12 m ) does not appear anywhere on tho 
map Ihe intorvul on the annual map is 500 mm 
exoept for the wettest regions where it changes to 
1 000 mm and on the monthly maps is 50 mm for 
the dry regions and 100 mm for the wot The pre 
son tut ion of the rainfall in this form, although vory 
good for most purposes is not very suitable for a 
comparative study of tho seasonal variation of rainfall 
in different parts of tho island They show howovor 
that the seasonal variation is far from following a 
similar course throughout the island 

Progressive Lightning Sohonland and Collens (Proc 
Roy Soe , A, Feb ) have photographed a number of 
South African lightning flashes using a camera 
invented by Boys in which two lenses ore mounted 
at opposite ends of a diameter of a oircle and rotated 
at high speed about the centre of the circlo Successive 
parts of a discharge are thus drawn out along a 
circular track By comparing the pictures produced 
by the two lenses moving in opposite directions, 
tho nature of a flash may be elucidated The measure 
ments show that in many oases the first stroke of a 
flash consists of a bright dart moving from cloud to 
earth with a velocity of the order 8 X 10* cm per 
sec The bright dart is of the order 50'metres long, 
and probably consists of an avalanche of electrons 
The evidenoe is that the flashes which show leader 
strokes are such that the base of the cloud is the 
cathode of the discharge and that a dart of electrons 
oan bo propagated at the velocities observed The 
strokes which follow the leader spread from the 
ground upwards, with higher velocities of the order 
10‘* am per sec These strokes resemble flames 
rather than darts and it is suggested that the ionise 
tion is thermal m character In some oases these 
mam strokes branched upwards, the branched 
developing after the mam discharge had developed 
at the branching point (see also Natubb, 132 407, 
Sept 9 1933) 


Photochemical Union of Hydrogen snd Chlorine Bate 
man and Allmand (J Chem Soc 157 , 1933) 

describe some experiments on the effect of light of 
varying wave length on the photochemical union of 
a mixture of pure hydrogen and chlorine, which did 
not exhibit any induction period when oonflnod over 
water Insolation was effected by either a quartz 
mercury lamp or a tungsten filament lamp in con 
junction with a large aperture quart/ monochromator 
fhe results correct some previously reported (ef 
Nature 131, 656 May 6 1933) It was found that 
the rate of photochemical union in monochromatic 
light of wave length 313 mp wan proportional to 
the intensity and that tho quantum yiold was 
independent of wave length between 400 and 
490 mp The quantum yield remained of tho 
same order also from 400 mp to 290 mp but 
appeared to fall off by 10 20 per cent when 
passing from the visible to the ultra violet region 
It also foil off when pacing from 490 mp to 
longer wave lengths It had previously been 
shown that the reaction was definitely sensitive 
to light of 646 mp (the green mercury line) and in 
tho present experiments a definite ri action was found 
in the region 540 550 mp With monochromatic 
mtrtury lamp radiation of 492 mp anomalous results 
wore found This wave length lies just beyond the 
convergence limit 478 5 mp of the chlorine banded 
spectrum The relative quantum efficiencies were 
found to bo low at first but progressively increased 
from values below 1 to a constant \ aluo of 8 Inter 
position of dark periods during the increasing range 
oausod a fall on re illumination but had no effect 
when the value 8 had been attained No anomaly 
in this region was found with the continuous light 
source 

Heavy Water Ihe Journal of the American Chemical 
Society of February contains m v< ral communications 
on heavy water and heavy hydrogen Uilhllun 
exammod tho density of water obtained by distillation 
of sea water, both that taken from a depth and that 
from the surfaoo In both cases an excess of density 
above the normal was found Different samples of 
sea water gave the same specific gravity whilst tap 
water purified in tho same way gave a diffi rent 
value the specific gravity of the distillate from 
sea water being 1 0000023 at 0 whon wattr from 
tap water is taken as unity Halford Andoreon 
and Bates find that transfei of hca\y hydrogen 
from wattr to acetone occurs on warming the 
two liquids togethor in presence of potassium car 
bonato Davis and Johnston find a separation 
of hydrogen isotopes when water is treated with 
sodium G N Lewis and Schulz describe the 
projierties of acetic acid containing the heavy isotope 
of hydrogen This acid melted 3 3° below ordinary 
acetic acid and shows a higher vapour pressure, 
because of the higher association in tho vapour 
phase The heavy isotope was in the carboxyl 
hydrogen and no interchange with the hydrogen m 
the methyl group occurs on treatment Lewis, 
Macdonald and Schutz ha\e prepared hydrochloric 
acid with the heavy isotope and measured the vapour 
pressures of the liquid and solid forms The results 
give log,,Pi/pt—15 4/T—0 075 for tho liquids and 
logi.Pi/p,” —67 7/T+0 387 for the solids The ratio 
of the vapour pressures roaches a maximum of 1 05 
at the triple point, below which they approach each 
other as the temperature is lowered The calculated 
heat of fusion is very low 
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Outlying Museums of the Empire* 


T HE great survey of the museums of the P mpire 
oonooived by Sir Henry Miers and S P 
Markham has now been completed by them with 
the assistance of Dr F A Bather, T Sheppard and 
others The final reports on the museums m scattered 
outliers of the British Empire bring to a close a 
senes of surveys which has reviewed more than a 
thousand museums and art galleries For the 
accomplishment and bucccss of these surveys as well 
as to the surveyors credit must be awarded to the 
Carnegie Corporation of Now York which financed 
the inquiries and to the Museums Association which 
aotod as gincral headquarters and under th< name 
of which the reports have been published Along 
with tho reports proper (bound in paper covers) 
thore are issued (bound in cloth as if for much 
service) a directory of the museums in Australia and 
New 7enland and another of those in the scattered 
islands of tho Empire compilations the merit of 
which makes it certain that from this starting 
point tho progress of these museums will be 
measured 

The condition of the isolated and island museums 
is the most unsatisfactory revealed by tho Empire 
Survey 1 he reason may be possibly histone possibly 
psychological but whatever tho cause all observers 
agree that the islands of the British Empire present 
one of tho most difficult problems in the realm of 
cultural services Yet from tho reports it is clear 
and one s own knowledge of their publications oon 
firms that in place a excellent scientific work has 
btsn done os in tho Raffles Museum at Singapore 
or tho Sarawak Museum at Kuching But in most 
places valuablo scientific material is disappearing 
with little attempt at collection and conservation 
simply because finances are inadequate Exhibited 
collections suffer from the same inadequacies of 
money and staff though the fact that in several 
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of the places illiterate natives form (as in Colombo) 
an overwhelming proportion of tho museum visitors, 
must tend to duscourago the utmost effort at arrange 
ment srnoo neither English nor vernacular labels 
are understood Yet these natives get pleasure and 
interest from the exhibits themselves 

Many of the remarks in the report on Australia 
and New /ealanil apply to both countnos and indeed 
to other Dominions Both have been severely hit 
by tho depression and the staffs of thoir museums 
have not ki pt pace with thoir growth or have been 
actually reduced with the inevitable di terioration 
Over anil over again it is insisted that the cluef need 
of a museum is u competent and keen curator who 
dosorvos an adoquate salary Wo read of one of the 
oldest and moat important museums being run by 
a brector and a taxidermist and of university trained 
botanists ind entomologists receiving less than £3 
a week Buildings are oft«n inadequate and liable 
to destruction by fin In these circumstances tho 
good work already accomplislu el ge norally by private 
or muninpAl effort (more markoel in New 7ialond 
tl an in Australia) is to be warmly comm* ndod 

Writing for tho Carnegie f orjxjration the authors 
naturally emphasise the exhibition and educational 
side of museum work anel occasi inally soem merely 
to tolerate the researches made known bv the 
museums m many excellent publications No doubt 
they themselves actually realise that in a new 
i ountry being changed by 11\ llisation tho first duty 
of a museum is conservation and that resear h must 
precede expe sition Gov emuig authorities howovir 
are slow to realise the help that museums might give 
te education to gem ral culture and to the sovinly 
practical work of life 

The advantages of co operation are insisted on 
and here the Museums Association can extend its 
good work Recently it has brought into being a 
strong Empire Committee on which representatives 
of tho Home Government and of tho Dominions 
meet those who have oondii ted the surveys in order 
to administer to best advantage the funds allotted 
by tho C amegie Corporation But loans exchanges, 
and thi pooling of mfonnatu n arc no 1 ss important 
The Dominions desire much from the Homeland but 
is it not ridiculous that type specimens of British 
Jurassic plants and shells should as the Directory 
tells us be m an Antipodean museum T 


The Roll call of the Hydrogens (Hydranes) 
By Poor Hbnry E Armstrong, tbs 


1 r I 'HE task of naming the horaologuns of hydro 
1 gen is not to be undertaken lightly Noracn 
tlature is of such importance that all considerations 
shculd be laid aside except those of reasoned ex 
pediency and sound philological practioe The 
example set by Faraday just a century ago m 
framing names for use m describing and discussing 
electrochemical phenomena may well servo us to day 
His words have stood tho test of time because of the 
extreme care with which they were chosen 

2 The new gases (from water) are clearly all 
Hydrogens (Water stuffs) as each has its own water 
m water Thty are to be grouped under their Atomic 
Number 1 as homologous members of the first term 
m the periodic senes of elements It would seem to 


be desirable to have an indtx name common to all 
members of tho group DeuUnum is in no way 
reminiscent of water and also has no particular 
group significance Second to what T is the question 
that at onoe arises The name would be a fit one 
for the first member of tho seoond group (Atomic 
Number 2) in the penodio series If we oould agree 
so to use it succeeding groups might well have 
similarly significant group names —Tntenum Tetra 
tenum etc up to 02 in addition to the familiar 
names 

3 Members of the first group are logically all to be 
regarded and represented as Hydrogene in the same 
way that members of the senes of saturated 

hydrocarbons are all included under the group name 
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Paraffins or Methanes ( Ethanes ) The individual 
names of these all havo the same onding and are also 
significant of composition, os a senes of numerical 
indioos are prefixed to a single terminal The pnnc iple 
thus followed m naming homologous paraffins may 
well be followed m naming hydrogens One of the 
happiest suggestions ever made was Hofmann’s, that 
the terminal ane should be applied to all paraffins 
In the chemist s mind ane vt now always associated 
with an initial senes Hofmann took the second great 
step in systematic nomenclature, the find being that 
taken by Lavoisior and his colleagues Methyl, ethyl 
and propyl being well established, good names, ho 
preserved those and began numbering at the fourth 
term, tetrane 

4 Applying the Hofmann principle to the hydro 
gens we havo the names 

Hydrogen, Deuthydrogon, Tnthydrogen 

Maybe it will bo found that the senes ends here and 
that further addition of a proton gives rise to a 
complex which swallows its own tail, producing 
helium Helium may not be like a whale but it u 
very like tho closed complex benzeno Earthly 
chemists may bo forgiven if they go so far as to 
imagine that not a fow elements may come to be 
regarded as polyhelides, just as a largo projiortion of 
hydrocarbons are polybenzenes It is permissible to 
be prophetic even at a christening party Lord 
Rutherford would seem to forecast the possibility 
of a proheltum, in tho second group, of weight 3— 
an elemental tnmethyleno 

5 Hydrogen, however, is not a name that is 
universally used At least an alias, of a more general 
character, may be desirable In all humility, I 
suggest tho simple term hydrant The analogy with 
methane will bo obvious — 

Alternative symbols 
Hydrane H H« H 

Deuthydrane IH H* H* 

Tnthydrane HH Hr H* 

With reference to the special symbols here introduced, 
we represent paraffins by complex structural formula!, 
by special symbols such as CH, GH„ why not 
hydranoa I Recent observations (Nature, keb 17) 
seem to indicate peculiarities in behaviour which 
justify, if they do not demand, tho use of peculiar 
symbols 

0 Compounds might be named systematically as 
follows 


Hydranol (Hydrol) 1 

Hydranone (Hydrone) j 

Douthydranone 

(deuthydrone) 

Hemideuthydranone 

(hydrone) 

Hydran amine 

(hydranune) 

Deuthydranamine 

(deuthy dramine) 
Di 

Tri „ 

Deuthydranoroe thane 
D ideuthydranomet bane 


HOH 


NH.JH 
NH IH, 
NJH, 


7 If proton be the name given to the t lemental unit 
H, the corresponding deuthydrogen or deuthydrane 
unit would be properly named if it wero termed the 
deuthydmnon or deuthydron I would go a step 
further, however, and ask if it be not expedient to 
pay homage to Prout, whose prophetic contention 
that tho elements are all of Unitarian build has now 
been placod beyond doubt by Aston’s refined measure 
merits T Proton might wi 11 be changed into prouton 
1 his would be of meaning to all who have knowledge 
of the history of our science 

8 The neutron creates a difficulty, as do all things 
not understood We shall do well, perhaps, to await 
its better acquaintance before attempting to place it 
by name Subatomic chemistry seems to be entering 
upon a phase not unlike tliat to which wo are accus 
tomed m atomic, structural chemistry—as tho 
evidence grows that distinct structural units, not 
protons alone, arc concerned The use of prefixes 
denoting energy differences may w< 11 prove to be 
desirable Cataprouton might serve ah an alias of 
neutron in this ovont HaUxsUm ib another possibility, 
as it is a mere missile 

9 1 he argument applies equally to electrons, now 
that so called positrons are claiming attention 
Might not these be brought under the kuraday hat T 
Are such terms possible as an , ano or anodoelectron 
and oath , eatho or cathodoeleetron ? At present, the 
on is a mi rc terminal, without special significance An 
alternative would be to speak simply of 1 and 
d electrons, according to the twist given to them in 
the magnetic hold 

10 Ono other task that we have long shirked may 
ho considered hero—tho naming of elements in the 
alternative states of atom and molecule Lavoisier 
drew a clear distinction between oxygen, the stuff in 
oxygen oornpounds, on oni hand , and oxygen gas, 
on tho other We now Bymboliso tho difference by 
writing O and O, Hydrogen and oxygen are tho 
stuffs in water—why not use the names only with 
this significance and term the gases Dtshydrogen and 
Dtsoxygen t Wo have no hesitation in speaking of 
dimethyl and diphtnyl Ozone then becomes trm 
oxygen Maybe the now conventional von terminal 
makes such < hange unnecessary though this is only 
applicable to hydrogen in salts The long familiar 
term radicle also still holds the field Probably to 
gether those terms will suffice in any case too many 
radical changes are undesirable 


Rubber-Growing Research in the U.S.S.R. 

A DE1ERMINED attempt to mako Russia inde¬ 
pendent of imported rubber in a few yean’ 
time is being made by investigating tho possibility of 
homo grown rubber, and by the manufacture of 
'synthetic rubber’, four factories are already engaged 
in the industrial production of the latter Research 
on the growing of rubber is oarned out at two rubber 
institutes working m conjunction with the Institute 
of Plant Industry. Expeditions have been sent out 
to search at home and abroad for suitable rubber 
bearing plants, the indigenous flora having been 
particularly carefully surveyed 
The three most promising plants so far appear to 
be Parthenutm aryentatum, Gray, Soorzonera tan. 
saghxs, and Taraxacum gymnanthum, D C The firat- 
named, the guayule, brought from Moxloo, has been 
the subject of several investigations 1 Ihis plant has 
several varieties, differing in rubber content, resistance 
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to drought and oold, and also in the quantity and 
germination of soed produced , easy propagation by 
seed is important for the economical production of 
rubber from this type of plant 

Scorzonera tau aaghta grows wild in Central Asia, 
and was first described by the stall of the Institute 
in 1031 It is a alow growing perennial, very readily 
reproducing itself vegetatively, and is rich in best 
quality rubber 1 aroxocum, a biennial, occurs m the 
south of the Crimea Loman, Kotov and Toherkaoov 
have described the last two 1 These indigenous plants 
have not boon under observation so long as the 
guayule, but are considered very promising owing to 
the high quality of their rubber and the ease of 
separating it The two nativo plants are also note 
worthy for a low proportion of ream to rubber, and 
the fact that the rubber contained m them is in the 
form of fine threads , this form of occurrence has 
not been encountered previously by the investigators 

Experimental plantations of tho first two plants 
named above are in existence, many of them large 
enough to enable the trials to be earned out on a 
commercial scale It has been planned to have more 
than 600,000 hectares under rubber cultivation by 
1937 

> NlckuUov Afttrov and others Bull Arp Bot 2t 4 1#M >3 

1032 etc 

> Ifutm [tnnilaUou of the BuwUn title] I 1083 


University and Educational Intelligence 

C ambbidgk — The governing body of King’s Col 
lege, having made provision for four additional 
fellowships open for competition to graduate members 
and research students of the University, offers for 
competition a fellowship m mathematics including 
theoretical physics to be associated with the names 
of tho late Arthur Berry and b rank Ramsey Further 
information can bo obtained from tho Provost, to 
whom applications should be made by November I 
London The titlo of reader m aeronautics in 
the University has been conferred on Dr N A V 
Piercy, East London College 

Prof Karl Pearson has been appointed Heath 
Clark lecturer for the year 1934 
Walks —The Council of University College, 
Aberystwyth, has accepted with regret the resignation 
of Principal bir Henry Stuart Jones on the grounds I 
of ill health Prof Gwilym Owen, professor of | 
physios, has been appointed acting principal of the 
College for the remainder of the current sosaion 
A memorial tablet to the late Principal J H 
Daviea lias been unveiled m the College quadrangle 

Rkskabch in chemistry and physios will bo heavily 
subsidised by tho United States Federal Government 
if a bill lately introduced into the House of Repre 
sontatives for the establishment of research fellow 
■hips should be passed into law According to a 
Science Service report of January 19, the bill pro 
poees that the Secretary of Commerce be given 
twenty million dollars for this purpose Any citizen 
with a bachelor’s degree who demonstrates, by exam 
mation, his suitability, would be put to work under a 
university professor It is open to question whether the 
scheme is as sound as the Wisconsin plan (Natukb, 
132, 977, Deo S3, 1933), for relieving professors 
temporarily of all teaching duties m order to enable 
them to devote themselves to research 


Science News a Century Ago 

Royal Society 

On April 10, 1834, Mr J W Lubbock, treasurer, 
in the chair, nineteen further candidates were elected 
into the fellowship, contrasting with to-day's limit 
of seventeen allowed m a whole year Their names 
were —Viscount Adair, Charles Anaell, Felix Booth, 
Liout Alexander Bumee, Francis Corbaux, Sir 
William Folkes, James W Freshfiold, John Davies 
Gilbert, Edward Griffith, Edmund Halswoll, Dr 
William Henry, Robert Hudson, the Rev William F 
Lloyd, John Philbps, Capt Walter N Smoe, William 
Spence, Henry S Thornton, Dr John Warburton, 
Horace H Wilson 

Among the newly elected in the above list, some 
names suggest special reference Felix Booth was a 
mumfioent patron of arctic and antarctio exploration 
Limit (afterwards Sir) Aloxander Bumee was a 
distinguished Indian offioer who explored the Punjab, 
Afghanistan, and Bokhara, m 1830 33 Returning 
to England m 1833 he received a great weloome In 
1841 Bumes met with a tragic fate, being killed by 
Afghan insurgents John Phillips, goologist, was a 
nephew of William Smith, the father of English 
geology In 18S3 Phillips succeeded Strickland as 
deputy reader in geology at Oxford, three years 
later on tho death of Buokland ho was appointed to 
tho professorship William Spenoe, entomologist, 
collaborated in many publications with William 
Kirby elected into the Society sixteen years earlier 

Death of John Fuller 

On April 11, 1834, John Fuller of Rose Hill, Sussex, 
who foundod the Fullorian professorships at the 
Royal Institution, diod in Devonshire Place at the 
age of seventy soven years In 1777 he had succeeded 
to tho estate of his unole Rose Fuller M P for Rye, 
and three years later was elected M P for South 
ampton, holding his seat until 1784 Made Shorifl 
for Sussex in 1797, in 1802 ho was elected M P for 
the county after a contest lasting sixteen days and 
costing him £20,000 in addition to a purse of £30,000 
subscribed by the county Ho sat until 1812 On 
ono occasion m 1810 Fuller made a scone in the 
House, was taken into custody and severely repri 
mandod by the Speaker At Rose Hill ho erected 
an observatory He was buned on April 18, 1834, 
in the family vault at Bnghtling, Sussex 

James Bowman Lindsay 

On April 11, 1834, the Dundee Advertiser published 
tho following advertisement J B Lindsay resumes 
classes for cultivating the intellectual and historical 
portions of knowledge and instruction on April 14, 
1834, m South Tay Street, Dundee In a few weeks 
hence a course of lectures will be formed on frictional, 
galvanic, and voltaic electricity, magnetism, and 
electromagnetism The battery, already powerful, u 
undergoing daily augmentation The light obtained 
from it is mtensely bright, and the number of lights 
may be increased without limit A great number of 
wheels may be turned by electricity, and small 
weights raised over pulleys Houses and towns will 
m a short time be lighted by electnoity instead of 
gas, and heated by it instead of ooal, and machinery 
will be worked by it instead of steam—all at a trifling 
expense A miniature view of all these effects will be 
exhibited, besides a number of subordinate expen 
ments, including the disooveriea of Sir Humphry 
Davy ” Lindsay was bom in 1799 and died m 1862 
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Self-Instruction m Chemistry 

The popularity of chemistry a century ago is 
recalled by an article entitled Practical Helps to a 
Cheap Course of Self Instruction in Experimental 
Chemistry \ contained m tho Mechanics Magazine 
for Apnl 12 1834 Ihe extensive utility of chemical 
knowledge tho writer said has caused it to be 
very generally nay almost universally cultivated 
but it is a branch of philosophy so entirely founded 
on experiment that no person can understand it so 
as to verify its fundamental truths unless ho conducts 
experiments himself A notion that a labors 

tory fitted up with furnaces and expensive and 
complicated apparatus is absolutely necessary to 
perform chemical experiments is exceedingly t r 
roneous , in fact diametrically opposite to tho truth 
hor all ordinary chemical purposes and evon for the 
prosecution of now and important inquiries very 
simple means are sufficient ihe writer gave a list 
of piooos of apparatus and of the substances which 
should be obtained the whole of which were con 
sidcrod to be in the roach of persons of evon the most 
modest means and intending experimenters were 
advised to purchase thi ir elu remain from either 
Mr Dymond 148 Holbom bon or Mr Davy 
300 btrund 

FitzRoy on the River Santa Cruz 
On April 13, H M b Beagle anchored in tho mouth 
of tho Santa t ruz where she remained until May 12 
On Apnl 18 Capt FitzRoy set out with three whole 
boats to explore the river and was away until May 8 
Darwin accompanied the expedition and his Diary 
mtains an aooount of the work done The i>arty 
insisted of twentj five souls all i armed and 
capable of defying a host of Indians With a strong 
flood tide A a fine day says Darwin we made a 
good run, soon drank some of the fresh water & at 
night were nearly above the tidal influenoe The river 
hero assumed a size & appearanoe which even at the 
highest point we ultimately reached was scarcely 
diminished It is generally from three to four hundred 
yards broad A in the centre about seventeen feet 
deep , and perhaps its most remarkable feature is 
tho constant rapidity of tho current, which m its 
whole course runs at tho rate of from four to six 
knots an hour In so strong a current it was 

of ooureo quite impossible either to pull or sail, so 
that the three boats were fastened astern of each 
other , two hands left in each A the rest all on shore 
to track (we brought with us collars all ready fitted 
to a whale line) The tracking party was divided 
into two and every one pulled in alternate spells of 
one and a half hours ' 

On Apnl 22, Darwin records The oountry remains 
the same, and tembly uninteresting The great 
similanty m production is a striking feature m all 
Patagonia ’’ On Apnl 29, he says, from the high 
land we hailed with joy the snowy summits of the 
Cordilleras, as they were seen occasionally peeping 
through their dusky envelope of clouds' On May 4, 
the party was about 140 miles from the Atlantio 
and 80 miles from the nearest inlet of the Pacific, and 
here they ‘took a farewell look at the Cordilleras 
which probably in this part had never been viewed 
by other European eyes, & then returned to the 
tents” By May 8, they were back at the mouth 
of the nver where they found ‘ the Beagle with 
her masts up, freshly painted, A as gay as a 
frigate” 


Societies and Academies 

London 

Mineralogical Society, January 25 James Phem 
isteb Zoning m plagioclase feldspar The paper 
describee various types of zoning in plagioclaso feld 
spar m the calciftrous sandstone basalt lavas in one 
district of Scotland Ihe zoning is classified as (a) 
normal (6) simple reverse (c) oscillatory Simple 
re\ erse zoning is associated with othor differences in 
the zones which point to important tune intervals 
between the growth of the zones Oscillatory zoning 
classified as oscillatory normal and oscillatory 

verso and attention is directed to tho occurrence 
of oscillatory zonod crystals which show no gcnoral 
tendonoy towards either more calcio or more aodio 
plagioclase Distinction is drawn betwoen the main 
zones and the thin shells of alternately more 
and loss calcic composition within the mam zones 
Ihe alternating composition of tho thin shells is 
possibly the result of lack of balance between 
rate of growth of the crystal and rate of dif 
fusion from the surrounding magma Recurrence 
of calcic plagioUam in tho umer part of mam 
zones is explainod as the result of oi upturn of 
hot magma into tho crystallising liquid probably 
consequint on eruption of lava at higher levels 
H H Rfad On zoned associations of anti 
gorite tale actmolite chlorite and biotite in Unst 
bhotland Islands In an mjrs turn zone within the 
staurolito kyaiute garnet gneisses ot west* m Unst 
occur spin rieal or ellipsoidal bodies up to 20 ft in 
diameter composed of an ulterior of antigonte 
followed outwards by an orderly sequence of zones 
made up tntirely of talc of actmolite of ohlonte 
and of biotito It is oonsidt red that the zoned bodies 
result from the fragmentation of pcndotite «ills 
during the staurolito kyamle gamut inetamorphiBm, 
followed by tho entry of fluids into tho masses during 
injection raotamorphism and the formation of the 
zonally arranged layers At the same time, material 
displaced from the masses reacted with the country 
rock to give the biotito zone Transitions to the 
oountry rock were mostly pared away during the 
later ohloritoid and ohlonte producing meta 
morph isms that have affected tho staurolito kyamte 
garnet gneisses M H Hhy and F A Bannister 
btudies on the zeolites (7) Chnoptilohte, a silica noh 
variety of heulandite Rotation photographs of a 
single crystal from the onginal specimen of olinoptilo 
lite (so called ‘crystallized mordenite of L V 
Pirsson) show that it is a silica noh \anety of 
heulandite The ohemical composition and optical 
properties are in agreement with this interpretation 
The mineral bears no relation to ptilohto B Ramo 
Rao and A Brammai.i, Notes on oordiente in the 
Dartmoor granite Two groups of associated, but 
as yet unrelated, facta were recorded concerning the 
sector twinned oordiente m the garnetiferoua granite 
of Sweltor (1) an aggregate of oordiente grains » 
separable into fractions varying m composition, in 
particular, the molecular ratio FeO/MgO vanes from 
0 37 to 1 28 m six intermediate fractions analysed, 
the ratio for the aggregate being 1 52 (2) all sectors 
are optically negative, but the value of 2F vanes 
between 56° and 72° Centrally paired sec tore give 
the same 2V value, whereas adjaoent sectors often 
give different values, the maximum difference 
observed being If 9 
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Physical Society, February 2 SR Rao and G 
teiVARAif akrishnan A new method of determining 
the magnetic susceptibilities of gases and vapours 
t omponsation is effected for the test bulbs , and the 
influence of surface condensation, if any, of gases and 
-vapours can be allowed for Flectromagnetio re 
torsion is i mployed and the arrangement is rendered 
independent of small changes m the magnetising 
current The molar susceptibility of carbon dioxide 
was found to be — (20 79±0 08)X 10-* L R 
W ilbkkfobck Magnetised ellipsoids and shells in a 
permeable medium The probability that the field 
round a thin normally magnetised shell is independent 
of the permeability of the medium surrounding it is 
discussed W D Wbioht and 1 H G Pitt Hue 
discrimination in normal colour vision Hue dis 
crimination curves have been obtained for five 
normal observers the apparatus and method of 
observation are described and the results discussed 
rwo minima in the discrimination curve are found at 
about 0 60(i and 0 49p and a secondary minimum at 
0 46|i The curves are appreciably difforont from 
those normally reproduced in textbooks particularly 
at the red end of tho spoctrum where a secondary 
minimum has generally been shown N R Tawm 
I ntensity distribution in molecular spectra N, second 
positive system Intensities of bands in the o*ir -* b*7t 
system of N, under four different conditions of oxcita 
tion have been moasured by moans of calibrated 
photographs of the spoctrum transition probabilities 
derived from these have been oompared with tho 
Condon parabola as obtained from Morse s and 
Rydberg s potential energy functions effective tem 
poraturos have been derived on the assumption of a 
Boltzmann distribution for vibrational tn< rgy 

Dublin 

Royal Irish Academy, January 22 Joseph Alciar 
and John P Flynn A new method for the synthesis 
of flavonols Flavonola may be prepared in small 
yield, by the oxidation of flavindogemdes of the 
type 3 benzyhdene flavanone in alooholio alkaline 
solution by means of hydrogen peroxide Consider 
ably better results are obtamod by adding 30 
per oent hydrogen peroxide to a solution of an 
o hydroxyphenylstyryl ketone in hot alcoliolio potash 
Tho preparation in this manner, of a number of 
flavonola is described Since o hydroxyphonyl 
styryl ketones are readily prepared the reaotion 
affords a convenient method for the synthesis of 
flavonols The produots are readily purified and in 
most oases satisfactory yields (20-40 per cent) are 
obtained 

Edinburgh 

Royal Society, March 6 E B Bailey and W J 
McCallien rhe metamorphio rocks of north oast 
Antrim The schists of Antrim fall into the following 
Scottish groups Bon Lui Schists, Loch Tay I une 
stone, Pitlochry Schists, Green Beds, Bon Ledi 
Schists The Loch Tay Lames tone outcrops at Torr 
Hoad and passes north westward under the Ben Lui 
Schists The local evidence does not dofimtoly 
decide whether this is due to inversion or not The 
mam interest is the occurrence of green beds on two 
distinct structural levels, the lower at Leokpatnck 
and Loughaveema, the upper at Runs bay Head and 
Cushendun Bay This is probably caused by reoum 
bent folding of a single horizon Support is thus lent 
to Clough's interpretation of Cowal Other features 


of the district are the prominence of albite schists 
in the Pitlochry and Ben Lodi groups and the 
frequent development of hornblende in the green 
beds This last is largely attributed to alteration 
by tho Cushondun granite Robert Carrion 
Spermatogenesis of axolotl (Ambly stoma ttgnnum) 
The haploid chromosome numbi r in the male is 
fourteen plus a small accessory chromosome which 
usually divides in the first maturation division This 
division is the meiotn one and is precoded by 
parasyndetic union of homologous chromosomes 
Pairing is initiated at the proximal pole of the 
nucleus and the polarised homo logons twist about 
each othor from thi very onsc t of syndesis equivalent 
ehromomeres along their length being brought 
together during the process Amitotic division does 
not occur among primary spermatogonia Details 
of spermogc nesis are not discussed P ( h Koller 
bpt rmatogc nc sis in Drosophila pseudo obscura Frol 
(2) The cytologioal basis of sterility m tho hybrid 
males of races A and B The chromosome be haviour 
of the stcnlc hybrid male during spermatogenesis 
is highly abnormal Tin chromosomes remain 
univalent usually in the first mciotic division 
aneuploid and sometimes polypi>id spermatids are 
formed which dogonoratc The chromosomes of 
races A and B are at least partially homologous 
and they art associated in the hybrid female Ihoro 
fore it is suggested that the cause of anomalous 
chromosome behaviour is genetical Complimentary 
genetic factors aro responsible for the sterility of 
hybrid males Thomas NlCOL Studies on the 
reproductive systc in in tho guinea pig observations 
on tbe ovaries with H[iecial reference to tho corpus 
luteum Data for forty femalt guinea pigs aro 
analysed II several corpora lutea are formed at 
the immediate post part urn ovulation and the animal 
becomes pregnant all of tbcee jsirsist and become 
corpora lutea of pregnancy whether or not all the 
ova were fertilises! Numbers of new and old corpora 
lutea seldom correspond in the same female Pro 
natal mortality w 29 6 per cent and seems chiefly 
due to lack of fertilisation of the ova shed No 
evidence for alternating action of ovanes or that 
migration of ova occurs In subsequent pregnancies 
tin uterine horn usod is a matter of chance 

Leeds 

Philosophical and Literary Society, December 12 
C W O Ilham Ihe condition that a oertain integral 
may be rational The invariant condition that the 
integral J/dr/s* should be rational in valuo is 
ob tamed / and 9 being polynomials of degrees seven 
and three respectively R Whiddinoton and F C 
Poultney Note on tho photographio intensity 
measurement of moving electron beams A very 
brief account of a method of comparing electron 
beam currents of widely different values by movmg 
the beams aoross a photographio plate at known 
rates and oompanng the resulting densities of the 
traces R Whiddinoton Note on a new transition 
produoed by electron impact in helium This note 
refers to a letter in Nature of June 24, 1933, 
where it was pointed out truer aha that electrons 
of a few hundred volts energy produoed, in addition 
to the well known (1*5, - 2 , .P 1 ) transition of 21 1 
volts, another line at about 42 volts corresponding 
to two successive collisions by the same eleotron ana 
yet a third line at about 60 volts Careful measure 
meat of this last line shows it to correspond to a 
loas of 69 2 volts It cannot therefore be due to the 
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process 3(1*1$, - 2‘P,) - 63 3 volte— a result not 
unexpected m view of the high probability of the 
transition as shown by the density of the line m the 
photographs It is likely to be due to some multiple 
excitation in which the same impacting electron 
within the atom came* out more than one process— 
such for example as simultaneous excitation of the 
two atom electrons or even possibly ionisation plus 
excitation H M Dawson and N B Dyson The 
rate of hydrolysis of bromoaoetic acid in relation to 
its degree of ionisation The marked fall in the rate 
of hydrolysis of bromoaoetio acid whioh is observed 
when the hydrogen ion concentration is increased by 
the addition of a strong acid cannot be attributed 
to the elimination of the reaction which depends on 
collisions between bromoacetate ions and water 
molecules On the contrary the fall is mainly duo 
to the reduction in the velocity of the hydrolytic 
process which is primarily due to collisions between 
bromoacetate ions and bromoacetio acid molecules 
J W Belton The kinetic interpretation of the 
activity coefficients of non electrolytes The activity 
coefficient of a non electrolyte in presence of an 
electrolyte is depondent on the adsorption potential 
at the solid liquid interface The expression derived 
is in qualitative agreement with experiment C H 
Douglas Clark Spectroscopy and valency (2) 
The periodic groups of non hydride diatomic mole 
culos The classification of non hydride diatomic 
molecules into their appropriate periodic groups 
becomes possible according to various r mbinations 
of (1) two groups of non bonding electrons (nine 
kinds) and (2) one group of shared electrons (twenty 
kinds) The groups resemble those of tho Periodic 
Table and are divided m a similar way into A and B 
sub groups The new table possesses the loading 
advantages of the older classification Further 
discussion is to follow C H Douglas Clark An 
mteroonversion scale for energetio and related 
magnitudes in tho electromagnetic wavo band 
Intorconveraion of the magnitudes wavo length 
wave number frequency electron velocity mass 
temporature corresponding to maximum energy 
energy m electron volte < rgs calories and kilogram 
caloru h per gram molecule may be conveniently 
accomplished by means of a scale oovenng the 
electromagnetic wave band over 90 octaves from 
X 10*» to (~) 10"’ A Advantages of the scale 
m spectroscopic and general work are noted with 
special reference to losses of mass occurring on 
assembling atomio nuclei from their constituent 
parts and to the temperature corresponding to 
energy of maximum density L Loose W H 
Pearsall and F M Willis Carbon assimilation 
by ChlartUa in Windermere Measurements of oxygen 
production by Chloretla vulgar* at different depths 
in Windermere show that carbon aasimilatton exoeeda 
respiration on an average August day to a depth 
of ten metres which also represents the depth of 
the epdimmon at that tune Cell division was 
apparently most rapid below this depth but cell 
extension and oell mortality are highest nearest to 
the surface 

Paris 

Academy of Saence* February 12 (0 R 198 626 
684) V Grionard The preparation of certain 
oiganomagnesium compounds by removal In oases 
where the yield of the oiganomagneeram compound 
is small or nothing the addition of a solvent such 
as ethyl bromide which appears to keep the surfaoe 


of the magnesium clean has been found to give good 
results The method has been successfully applied 
to p bromveratrol p dibrombenzene and similar 
difficult reactions Louis Roy The conditions of 
visibility and tho separation of a satellite star J 
Touchard A problem of permutations Alfred 
Rosenblatt Mon lrnoar m harmonic equations 
with two independent variables Antoine Maonam 
and Claude Mao nan A chronophotograph with 

ultra rapid recording The apparatus described and 
illustrated is designed to give 30 000 images per 
second Michel Luntz and Paul Schwarz Circular 
alternated eddies Georges Brusl Map of the 
Moyen Ogoou6 to tho sea (1/600 000) of A Meunier 
(1932) Al Proca Particles that may be associated 
with tho propagation of a liglt wave L£on and 
LuofcNE Bloch A ntw spectrum of unc 7n IV 
Jean Savernin Polarisation by remote diffraction 
at tho rectilinear odge of a st •el screen Jean 
Bouchard Influcnco of the solvent on the law of 
variation of the fluorescent power of certain colouring 
material* as a function of tho concentration of their 
solutions Augi sttn Boutario and Marius Pey 
raud Tho relation between the ascent of colloidal 
granules in porous bodies and their adsorption in 
tho support in which tho rise tokos place O Binder 
Action of aqueous solutions of ooppor sulphate on 
cupric hydroxidi Both tho method of bchreine 
mak rs an 1 X ray analysis lead to the conclusion 
that tl e definite oompound 4CuO SO, 4H,0 is the 
only subst mco producod by tho interaction of 
aqueous solutions of copper sulphate and cupric 
hydroxide Daniel Motard rhe alkaline bismutho 
iodides A Vila Tho rapi 1 microdetermination of 
phosphorus in organic pre ducts Tho ammonium 
phospli molybdate precipitate is measured in a special 
form of tube after centrifugation Oh PrAvost 
and T ossON Iho knowledge of the Rtyceroln 
Marius Badochb The preparation of 1 l 3 tn 
phenyl 3 carboxy rubene C„H„ CO.H and its alka 
lint salts Marcki Godchot and Mllk Germaine 
Cauquil The activo ci* and Irons 1 methyl 3 
cyclohexanols Henri Clement The organo 
magnesium compound of pentamothylbenzene This 
compound cannot be obtained by tho usual method 
but on adding some ethyl bromide as suggested by 
Grgnard tho reaction takes place normally with 
good yields h Goldsttai b Th crystalline struc 
turo (f iron oxychlor le R suits of a oompleto X ray 
study Jacques de Lafpakent Tho constitution 
and origin of levementt C Arambouro Ihe 
eruptive formations of Turkana (Lastom Africa) 
Mme h J4r£mtne The volcanio rocks on the 
western edge of Lake Rodolpho Tony Ballu The 
condition of the soil and tho effect of an agricultural 
tractor Charles Rousseau The structure of the 
hepatic epithelium of tho eolidians Mllk Anne 
Raffy The influence of variations of salinity on 
tho respiratory intensity of Tdphuaa and crayfish 
C Levaditi A Vaisman and Mllk R Sohcen 
The biological properties of the syphilitic virus con 
tamed in the residual syphilomas of treated animals 
Feron and Andr* Lancxen The association of 
the cinnamic radical and oopper in the treatment 
of leprosy After prolonged study (four thousand 
injections) the author concludes that the cupro 
cinnamic complex probably attacks the root of the 
disease It is painless and can be injected even 
m very young subjects If it does not always cure 
there is scarcely a oase m which it cannot bring 
about marked improvement 




























































NATURE 


545 



SATURDAY, APRIL 14, 1934 

No 3383 Vol 133 


CONTENTS 



Decay Conatant of Radium C __ 

Contmoooa X Ray Spectrum from a Thin Target ___ . 

Vibrational Statee of Rb, ai d (*.-1 Mltajaxaa 
Stark Effect for the Hydrogen laotopee fnL 1 I. Foator and 
Dr A.B Ml 

Abaorptkn Spectra of Chlof phyUa a and b at Room and Lb) lid 
Nitrogen Trmpcntaraa F M Zotea, If 
Invcatlgatfon^olPara physical Phenomena -Tbaodorr Drat naan 

Ttanafoematl wofYel low Mercuric Iodide Into the Red Fora 
Rrte^ NudnuEnJof ^ojjprr^Sulphale in Vacuum—M V H. 

and AbeotptKW Spectrum of Acetone —X. J 
'AdHr^MOjSFem Or tho Hyd rogen Converiion on | 


a-F a Tonne and 

Negative Gxidatloo Reduction Syatem of aWEVlf 
ted and D X. Gnat 

Origin of African Houaa Rati Dr Sant Man 
A. Ancient Foxtail Pine — Prat. 111. OcnfemD 
Heredity of Aniridu Dr Folia Boil 
Thermal Hiatory of the Farth Dr J El Foot! 

Surface Maridnga of the Henbury Meteorite! X Xadtarg ] 

■h Coal Tar Colour Ind ai 


Apparent Ouaterfng of Galaaiea —Dr Bart J Ink ( 

An ArithmeUcal~Prodfgy In Egypt—Dr E. W D r dgo wt and 

DetermlnatteTof Sex -Or 0 D Duttogte, Fret X. W 
■aoBrida. FJtJ ! 

^^Erjjte-^r atafffcandS ■ Ttete S 

“ '• --- itMMhrxakoafFnaanU, 

t Bi FU Dr J da CbtuB 



Editorial and PwWtUnt 0§Um 
MACMILLAN & CO, LTD. 

ST. MARTIN’S STREBT, LONDON, W Oa 
Tckpboog Number WHITEHALL S831 
TcUgrapbc Address 1 PHUS IS, LBSQUARB, LONDON 


A ivt r titmt K U tkooU bo addnmd to 
T. G Scott A Son, Ltd., 69 Lodgats Hill, London , B.G4 
Tsk phoos Number 1 City 43x1 


Agricultural Marketing Boards in Great Britain 

T HE marketing of agricultural produoe u much 
more difficult than that of factory produoe 
The tune clement dominates production in spite 
of all advances m science, a oow still takes nine 
months to produce a calf and a ewe takes five 
months to produce lambs by no known method 
can these processes be hastened and still more 
months have to elapse before either calf or lamb 
is of much value as food Seed time and harvest 
come much as they did a thousand years ago 
wheat is still in the ground some eight or nine 
months before it is ready for cutting However, 
while plants and animals move slowly pnoes 
change rapidly, and it has happened frequently 
in recent years that farmers have started the pro 
ductiun of lamb milk or bacon on perfectly sound 
methods fully in accordance with the prevailing 
level of prices but long before the commodity 
was ready for sale prices had changed so drastically 
as to involve the farmers in heavy financial loss 
Obviously science could do nothing to help the 
trouble was purely economic 

Further until recently farmers produood only 
one or two commodities on contracts in the mam 
the y produoed simply in hope of a favourable 
market Only because they happened to bo 
thrifty people trusted by merchants and bank 
managers has it been possible for them to keep 
going during the past few years 
Until a few months ago the agricultural situa 
tion had been rapidly getting worse and even the 
most stable farmers in Groat Britain found them¬ 
selves in financial difficulties An agricultural 
crisis at the present juncture had obviously to be 
avoided, and the Minister of Agriculture went 
straight to the heart of the matter and took 
economic measures to deal with an economic 
problem Improvements m marketing were worked 
out 

Two types of methods have been adopted For 
wheat, the farmers of Great Britain are guaranteed 
a definite share of the home market at a definite 
pnoe level The share is called the ‘quota’, and the 
difference between the agreed pnoe and the 
ultimate market pnoe is borne on the general 
wheat aocount of the oountry and not by the 
Exchequer Actually there has been no appreciable 
rise in pnoe of broad, but the quota, while sufficient 
for agnculture, is only a small part of our total 
consumption, so that dispan ties in pnoe between 
English and imported wheat would Boaroely be 
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likely to have much effect on the pnoe of the Anal 
loaf 

For meat, milk and potatoes, other methods 
were adopted We already produce something like 
half our total meat supply, the whole of our liquid 
milk, and almost the whole of our potatoes Any 
increase in price paid to the farmer would there 
fore be felt sharply by the consumer, to whom 
the distributor would certainly pass it on The 
method adopted has been to set up Marketing 
Boards’ to assure that the produce of the British 
fanner, at any rate up to a specified total, should 
find a market Tho details of working do not 
oonoem us here they have necessarily to vary 
with the oommodity There is a general disposition 
among farmers to accept the schemes, with all the 
restnctions they imply The farmer is now finding 
that under these new conditions ho cannot produce 
what he likes and sell how he likes having 
accepted the protection of the new Boards ho 
must oonform to their regulations The result is 
virtually to put agncultural production on to a 
oontract basis, just as most manufacturing pro 
duction is done, but the farmer is in the somewhat 
more favourable position that he can, if necessary, 
produce much of his own raw materials 

It is obviously essential to the success of the 
scheme that production should bo as economical 
and efficient as possible, and that all wastes and 
losses should be reduced to a minimum Power 
has therefore been given to tho Boards to under 
take or foster scientific research wherever this is 
deemed neoessary This provision need not, and 
should not, cut across existing provision made by 
tho Ministry of Agriculture and financed out of 
tho Development Fund There are at present some 
twelve research institutes, at Rothamsted, Cam¬ 
bridge, Oxford, Aberdeen, Reading, Long Ashton, 
East Mailing, and elsewhere, ooncemed with re 
search into the various aspects of agncultural 
science and practice soils, plant nutntion, plant 
pathology, plant genetics, animal nutntion, animal 
health, animal genetics, dairying, fruit and others 
These institutes exist for the purpose of gaming 
knowledge, which is then (in principle, at any rate) 
passed on to the county agncultural staffs to be 
sorted out by them, so that information of interest 
to the farmers of any particular region may be 
given to them Various methods are adopted by 
the different institutes for actually effecting the 
transmission of information, and it is admittedly 
a difficult business, but it is done 

The powers now conferred upon the Marketing 


Boards will enable them to keep m touch with the 
research institutes and ensure the systematic 
collection and dissemination of existing knowledge, 
and the completion of work necessary for filling 
gaps The Potato Marketing Board, for example, 
will certainly find that a great deal remains to be 
discovered about the growth and storage of 
potatoes A conference was recently called at 
Rothamsted, dealing with these very problems 
and by a fortunate circumstance its chairman was 
also chairman of the Potato Marketing Board 
But the papers and the discussion revealed many 
important problems on which existing information 
is quite inadequate More will clearly have to 
be obtained, but the work must be focused on the 
problems of thd potato grower on the production, 
the quality, the keeping powers, and the avoidance 
of diseases and pests of the potato crop 
Two methods will probably need to bo adopted 
by the Boards The appropriate existing institutes 
can bo strengthened to deal with specific probloms 
this is not likely to be costly and it will so far as 
it goes, bo economical and effective But the 
second method is at least as important It is to 
set up a small experiment station devoted ex 
olusivoly to the study of the crop concerned and 
place it in the midst of the ohief growing region, 
so that growers can easily visit it and the staff 
can keep themselves fully posted in tho growers 
problems and difficulties 

Three such stations have already been in 
existence for some time, and their sucoess testifies 
to the value of tho method the Fruit Research 
Station at East Mailing, the Fruit and Cider 
Research Station at Long Ashton, Somerset, and 
the Nursery and Market Garden Research Station 
at Cheshunt, which devotes itself mainly to 
tomatoes and cucumbers, the chief products of 
its district All these, especially the two former, 
are larger than would be needed by the Marketing 
Boards, but the general type would serve well 
The Cheshunt Station affords the best model its 
committee is appointed partly by the growers and 
partly by the Rothamsted Experimental Station 
Committee, its staff is m close touoh with 
Rothamsted and with the Plant Physiology De¬ 
partment of the Imperial College of Science, but 
at the same tune it is so olose to the growers that 
it misses none of their difficulties It has achieved 
remarkable success A Potato Research Station 
situated in one of the chief potato growing dis¬ 
tricts, but so organised as to be in close touch 
with the appropriate research institutes, would 
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under suitable management be expected to be 
similarly successful It is however important 
that the staff should be men of sound scientific 
training and outlook the good practical growers 
already know all that the so oalled practical man 
can teach them and the only one likely to be of 
help is the scientific worker experienced enough to 
show that he can use the tools of science for solving 
practical problems and young enough to be able 
to adapt himself to the conditions of an important 
industry and to throw himself whole hcartedly 
into the new work 

Sugar beet is another crop that deservos very 
senoua scientific attention Happily a research 
scheme has now been set on foot in which the sugar 
beet factories are co operating with Rothamsted 
the National Institute of Agricultural Botany tho 
Oxford Institute of Agricultural Engineering and 
the Norfolk Agricultural Station each of which 
undertakes a particular group of problems For 
th< moment the scheme is only on a year to year 
basin and so it loses the efficiency that comes only 
with a longer time basiB nevertheless the fact 
that it is working shows a sound spirit of appre 
nation of the value of scientific assistant for its 
growers on tho part of those responsible for the 
factory organisation 

The Endocrine Glands 

The 1 ides of Life the Endocrine Glands in Bodily 
Adjustment By Dr R G Hoskins Pp 352+8 
plates (London Kegan Paul and Co Ltd 
1933) 15« net 

HIS little book has been written by the 
Director of Endocrine Research in the 
Medical School of Harvard University and wo must 
congratulate the author on his performance He 
has produoed an admirably written manual which 
will be of the greatest service to all desiring the 
latest information about the structure and func 
tions of the endocrine glands What especially 
awakens our admiration is the note of scepticism 
and caution which odours his language when he 
is relating the latest extravagances of those endo 
crmologists who claim to be able to resolve char 
aoter and personality into endocrine chemistry 
Ihis same caution leads him to view with grave 
doubt the theory of Sir Arthur Keith that the 
structural differences between human races are 
due to differences in endocrine development He 
points out that according to this theory the 
Negro should exhibit defective sexuality sinoe 


Keith attributes this melanism to a defective 
adrenal development but it is notorious that the 
very opposite is the case 

Our chief complaint against the author is that 
he has a strong tendency to over estimate the 
part played by his countrymen m this field of 
research Thu diagnostic feature of an endocrine 
gland is that it produces a hormone and it is 
only on page 300 that we reach a brief account 
of the foundation research of Bayhss and Starling 
which initiated this whole provmoe of biological 
investigation and it is mentioned quite casually— 
indeed tho word hormone was first used in 
connection with this research Assuredly it was 
Bayhss and Starling invented the term and definod 
what they meant by it 

It seems to us too that the author loses his 
usual caution m his enthusiaam for some very 
recent results obtained by American workers—as 
for example those of Cannon When we are told 
that an animal suffers no inconvenience when ita 
entire chain of sympathetic ganglia is cut out most 
of us will become deeply thoughtful—and wait 

The author raises some extremely interesting 
questions during his discussions and to two of 
these we propose to allude briefly The first of 
those concerns the constitution of the cells whioh 
make up the male and female bodies respectively 
On the sex chromosome theory the tissues of male 
and female should have different growth capacities 
since the nuclear constitution in all the oella of 
the male body is different from what it is m those 
of the female But as the author remarks this 
difference must be potential only for those tissues 
obstinately refuse to produce the appropriate 
secondary sexual differences unless they are 
flooded with the sexual hormones But he could 
have gone furthtr and said that grafting expen 
menta proved that tho tissues of both males and 
females with judicial impartiality will produce the 
secondary sexual organs of either sex if exposed 
to the action of the appropnate hormone so that 
the difference m nuclear constitution Bee ms to be 
without effect 

Another question discussed by the author is the 
evolutionary origin of the endocrine organs How 
did a tiny group of oells constituting a minute 
fraction of the substance contained in the body 
acquire its tremendous powers 1 On the ch&noe 
theory of the origin of variations how did Nature 
ohanoe to construct organs of such enormous 
potency ? Now in the case of two of the most im 
portent of these organs comparative embryology 
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has supplied the answer and has shown that 
here, as in all properly analysed cases of evolution, 
development has been slow, functional and 
oontmuous 

The thyroid gland of Amphxoxua begins as a 
growth, the so called endostyle, in the mid 
ventral line of the pharynx this groove carries 
lines of ciliated cells and intervening lines of mucus 
producing cells By their joint aid a oord of mucus 
is produced which is worked forwards to the mouth, 
where it is broken up into a network of filaments 
by the mrushing current of water produced by 
the cil»* lining the gill slits The tmy organisms, 
plant and animal, borne m the water arc entrapped 
and the net with its living prey earned back to 
the intestine and swallowed The iodine necessary 
to all animals is thus secured, since the microscopic 
plants are a potent source of it (It is curious to 
find the author describing the endostyle of 
Amphtoxus as a "pouch of the gut producing a 
mucus which probably aids digestion’’ Such an 
answer given by an English medical Btudent 
sitting for his first M B examination would get a 
very black mark from his examiner ) There is 
nothing mysterious about the thyroid or endostyle’ 
of Anyphwxua Similar adaptations are found in 
a number of aquatic invertebrates belonging to 
quite different classes—such as bivalves and 
gastropods amongst the Molluscs—and them 
purpose is the same as that of the endostyle 

In the case of the lamprey, whose larval life is 
much longer than its adult existence, the endostyle 
is still present in the larva and functions m the 
same way bb m Amphtoxus, but now it has 
become restricted in extent and forms a pouch 
studdod inside with groups of mucus producing 
cells, which opens into the pharynx by a narrow 
opening In the adult lamprey the pouch is cut 
off from the pharynx, and breaks up into a number 
of mucus producing vesicles , no longer able to 
obtain lodino from outside, it must secrete it 
from the blood 

Here we have the familiar phenomenon of the 
gradual restriction of powers originally exercised 
by a wide stretch of tissue to a small portion of it, 
and the likewise familiar but totally inexplicable 
phenomenon of Nature learning to produce from 
the internal resources of an animal something 
originally obtained from outside The gas m the 
air bladder of fish is a case in point Originally 
the air bladder was a mere pouch of the pharynx, 
the use of which was to retain bubbles of air 
swallowed by the fish when the oxygen tension 


m the water was beooming low But it also served 
to give the fish the power of adjusting its buoyancy, 
and m the majority of fish the air-bladder is shut 
off from the throat and the gas contained in it is 
secreted from the blood Evans has reoently 
shown that m fresh water fish in which the con¬ 
nexion with the throat is maintained, only part 
of the oontained air ib obtained by swallowing, 
most of it is secreted by the blood 
The other endocrine organ of whioh the evolu 
tionary history has been traced is the pituitary 
body, including both anterior and posterior lobes 
This mysterious body has been credited with the 
production of at least six different hormones In 
the ascidian tadpole, however, m which a 
brain vesicle, distinct from a spinal cord, first 
makes its appearanoe, the pituitary appears as a 
tube connecting the vesicle—not with the digestive 
system as our author Btateo—but with the 
stomodfsum or ectodermal hall way to the mouth 
At the metamorphosis, the part connected with 
the mouth becomes cut off from the rest and 
develops a number of glandular pockets In a 
word, the pituitary body was originally nothing 
more than the anterior neuropore In the primitive 
vertebrate, which as we have aeon was originally a 
‘filter feeder’, the current of water drawn m by 
the cilia of the gills must also have entered the 
neuropore, and the extreme front end of the 
nervous system was thus enabled to ‘taste’ its 
contents It thus performed exactly the same 
function as is exercised by the ‘osphradial’ ganglia 
of bivalve Mollusca Later it derived the sub- 
stances which it ‘tasted’ from the blood Thus the 
inmost nature of the endocrine organs, as of every 
other living organ, cannot be elucidated by its 
structure alone , we must also take into account 
its evolutionary history E W MaoBbtoe 


Scenting the Quarry 

Hunixng by Scent By H M Budgett Pp xi + 
122 + 22 plates (London Eyre and Spottis- 
woode, Ltd , 1033 ) 25s net 

E VEN a Poet Laureate would find difficulty 
in expressing the divermty and extent of 
the influence of fox hunting Fanners, breeders, 
saddlers, tailors, veterinarians, surgeons, painters, 
sculptors, poets, composers, to name but a few, 
have been affected m some way or another by 
Reynard the Fox , and through them, innumerable 
others are involved When practical experience m 
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hunting the fox u blended with a capacity and 
zeet for hunting data, the chase involves the world 
of scienoe When, in addition, an ex-Master of the 
Bioester and Warden Hill Hounds discloses keen 
ness, perseverance, humour, and a great kindliness, 
the resulting expression is a book which is not 
merely of scientific interest, but is also endowed 
with a charm that can only be described by the 
word English 

The author has succeeded in writing a book 
“with the objeot of explaining the fundamental 
principles of scent in such a manner that they can 
be grasped by those who have not had the ad 
vantage of a scientific training ’ The scientific 
fields and coverts surveyed can only be adumbrated 
here in part the significance of the sense of 
smell, conditions under which scent is good or 
bad , the effects of light, temperature humidity 
and wind , inhalation and exhalation by the soil 
special experiments and apparatus (for example 
the author's electric scent indicator) for deter 
mining scent conditions, the nature of trails 
followed by hounds the examination of scent 
trails left by different quarries over various sur 
faces, the distance over which scent can be 
deteoted by various animals , olfactory fatigue , 
the obliteration and neutralisation of soent tracks 
the microscopic examination of the odorous par 
tides forming a track , the bearing of the sense 
of smell on animal behaviour Especially to a dog, 
smelling is believing”, and canines communicate 
with each other by means of signal poets or 
scent telephones” as described by Seton 

The wealth of subject-matter, whether gleaned 
from others or from the author’s original observa¬ 
tions and experiments, is attractively presented 
and briefly summarised at the end of each chapter 
The accompanying photographs and photomioro 
graphs, especially the plates from original drawings 
by such a distinguished limner of the hunting field 
and connoisseur of the fox as is Lionel Edwards, 
R I, complete an ensemble forming a quite unique 
contribution to intellectual and esthetic enjoy- 
ment 

The author has proved beyond all doubt, by 
means of painstaking experiments, that there 
must be actual oontaot between the quarry and 
the ground, in order to produce a trail which can 
be hunted by a hound Thus, a trail of soent of 
braised herbage is left when an inodorous weight 
is dragged along a field, a trail which a bloodhound 
is able to follow by soent alone after forty-eight 
hours “Hunting by Soent” includes many other 


interesting observations, and also many indications 
of problems as yet unsolved The author, artist 
and publishers have produced an interesting and 
enjoyable volume Perhaps not the least contri¬ 
bution to scienoe lies in its stimulation to further 
exploration of the inexhaustible field of interest of 
which the sense of Bmell is the oentre 

J H K 

“Vulganser sans abaisscr” 

The Universe of Light By Sir William Bragg 
Pp xi+ 283+26 plates (London O Bell 
and Sons Ltd , 1933 ) 12a fid net 

W E can in England, look back on a long list 
of eminent men of scienoo who, so far from 
disdaining any attempt to popularise knowledge, 
have spared no pains to bring home the truths of 
seienoe to tho layman , and the layman has not 
been inappreciative of these efforts A senes of 
some half a dozen volumes clothed m red—the 
Manchester scienoe lectures for tho people—tells 
eloquently of the crowds who thronged to tho 
Hulmo Town Hall to hoar Rosooe, Clifford, Ruokor, 
Thorpe, Huifley and a soore of other famous 
Victorians elucidate the scientific problems of the 
tune m a way which may seem over senous to the 
lighter hearts of to day, but which, if numbers be 
any test, was admirably Buited to the needs of 
their hearers These lectures, bom of Rosooe’s 
energy and dnve were a dominating feature in the 
life of Manchester in the early 'seventies of the last 
oentury In London, Faraday had not long gone 
from the Royal Institution, Tyndall was at tho 
zenith of his fame, and was irritating the Scots 
school of physicists by his solemn championship 
of Mayer The persistence of foroo was a phrase 
still heard , the specific heat of electricity had still 
some elements of novelty, and the “Descent of 
Man” was a best-seller It is all very interesting, 
and very crinoline ish and it is something of a 
surprise to realise that Boyd Dawkins, doyen of 
that far away group of Manchester lecturers of the 
'seventies, was taking an active part in a British 
Association meeting some six years ago 
Manchester and London were then two foci of 
scientific loammg So they are to day, and we of 
the nineteen thirties are specially privileged in 
being able to hear Sir William Bragg’s almost 
magically easy unravelling of the complexities of 
modem optical science It was all very well, sixty 
years since, to explore the field of spectrum 
analysis, or to argue the question of the formula 
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of water , the expositor of to day, faced with an 
array of photons, neutrons, diplons and positrons, 
has a different and difficult row to hoe Sir 
William accomplishes the feat m a characteristically 
genial and effortless manner, clinching his appeal 
to theory by admirably conceived experiments, 
and stimulating the interest of his hearers (and 
readers) by illustrations—the laws of perspective, 
Japanese mirrors, rear light reflectors, the lustre of 
sateen, and so forth—which keep us constantly in 
touch with reality Ara eat celare artem , and, as 
with Boswell’s report of the famous dinner episode, 
it seems very easy until one tnes to do it for one’s 
self 


The nature of light, the eye and vision, colour 
and its origin, the oolour of the sky, polarisation, 
light from the sun and stars, Rbntgen radiation, 
and, finally, the wave and the oorpuscle—this out¬ 
line of the topics treated m the book shows how 
wide a range is oovered by these lectures, which 
are as delightful to read as they must have been 
to hear Reflection at a plane surface m the 
opening chapter, electron diffraction at the dose 
of the book—it is a long and involved journey 
which we cover m lees than three hundred pages, 
and there is not a dull moment on the way 
But surely Eros is playing an unaccustomed rdle 
in astronomy 1 Allan Fbbguson 


Short 

Proceedings of the American Society for Psychical 
Research Vol 22 The Margery Mediumship — 
The Walter ’ Hands a Study of their Dcrmato- 
glyphics By Brackett K Thorogood Pp 
xix+228+ 123 plates (New York American 
Society for Psychical Research, 1933 ) n p 
This volume is a detailed account of certain 
alleged supernormal phenomena which occur in 
the presenoe of the medium Margery (Mrs 
L R G Crandon, of Boston Mass) They 
consist mainly in the impressions of thumbs in 
dental wax, and an account by Dr R J Tiliyard 
of the conditions under which they are produoed 
was printed m Naturk for August 18, 1928, 
pp 243 ff, where Fig Qua photograph of one 
of these impressions In the leading article of the 
same date it was pointed out how, assuming the 
accuracy of Dr Tillyard’s observations, wo had 
little reason to deny the medium’s power of pro 
ducing the thumb prints of anyone either living 
or dead Since then tho claim has been made that 
such prints of living persons (for example, Sir 
Oliver Lodge) have boon produced, but the most 
interesting development u the alleged discovery 
that the very large number of prints said to have 
been made by Walter (tho deceased brother of 
the medium and her spirit control) are in reality 
identical with those of a person living in Boston, 
who formerly attended a number of sittings and 
first suggested to Margery’ the use of dental wax 
as a convenient compound 

In the case of the right thumb print some forty 
points of similarity are admitted by both sides 
m the case of the loft, identity appears to be 
absolute, although the president of the American 
Society for Psychical Research now claims that 
the examples printed previously m the Society’s 
publications were not authentic, being substitu 
toons on the part of one of the leading investigators, 
through carelessness they were not noticed at the 
time 

It u dearly impossible here to evaluate the 
evidence or even to discuss it, since the data on 


Reviews 

which the various arguments are based are them 
selves suspect Indeed the report illustrates with 
startling clarity the reasons why the scientific 
world remains aloof For from whatever point of 
view this report may be regarded it is not only 
tho modium but also the officials themselves who are 
being denounced as incompetent and guilty of a 
senes of dubious manoeuvres 

Encyclopaedia of Psychic Science By Dr Nandor 
Fodor Pp lv +416 (London Arthurs Press, 
Ltd , 1933 ) 30* net 

This book, in spite of its somewhat provoking 
title is a notable addition to the literature of 
psychical research The author, who, it may be 
said, is clearly inclined to behove far more than 
the evidenoe suggests, has nevertheless succeeded 
m putting together a mass of material whioh 
includes many facts pointing to conclusions not 
in acoordanoe with his own The impartiality he 
displays in printing these data is highly commend 
able, and some good examples of it may be seen 
m the articles on Eldred and Duguid 

In his preface Dr Fodor stresses the difficulties 
of compiling an encyclopaedia of this land, and 
states that ho should have been assisted by an 
editorial committee In this we are inclined to 
agree Although he is fully capable of presenting 
his material, he is naturally not quite fiilly ac¬ 
quainted with it Thus the article on “ectoplasm” 
(apart from a few amazing examples of credulity) 
is an excellent summary, whilst that on the 
poltergeist is very poor In the latter article there 
are several cases from newspapers whereas there 
is no word of Dibbesdorf, of Stans, or of Oakland, 
California I Similarly, in the body of the text we 
find omissions for which it is not easy to acoount 
Among these we would mention Farmer Riley, 
Abraham Cummings, Nioolai, Staudenmaier and 
the Gallery of Spirit Art Although actual mistakes 
are readily excusable in a work of this size, it is 
ounous that Dr Fodor should make Patienoe 
Worth mascuhne, Mrs Abbott and Lulu Hurst 
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examples of “eleetno phenomena” , and Imoda 
an author of a book on psychic photography 
Apart from criticisms of this kind, the book is 
likely to be of great service to those who wish to 
gam a general view of some particular aspect of 
psychical research or to revise a previous acquaint¬ 
ance The author must certainly be congratulated 
on the trouble he has taken, although he would be 
well advised to omit certain of the photographs 
m any later edition One of these is instructive It 
shows the medium Budi Schneider when supposed 
to be controlled by two observers His right hand 
u apparently not held in any way It is a good 
example of what occurs m psychic science’ 

A Description of tome Trees, Shrubs and Ltanes of 
Southern Rhodesia By E C Steedman Pp 
xxi +191 +92 plates (Qwelo, Southern Rhodesia 
Miss E C Steedman, Norfolk Farm, 1933) 
7 s fid 

Miss Steedman is to bo congratulated on having 
produced a book on the trees, shrubs and banes 
of Southern Rhodesia which should be of great 
service to residents in the colony and should 
stimulate an interest in the vegetation of the 
country and also, it is to be hoped, serve a useful 
purpose in arresting the destruction of the mdi 
genous timber 

Miss Steedman has worked under considerable 
difficulties, being away from sources of botanical 
literature, and, in consequence, some errors in the 
nomenclature of the plants to which she refers 
have crept m This, however, is a mmor point 
which can easily be set right when sho has had an 
opportunity of consulting authorities and bterature, 
should a second edition of the book be called for 
Thanks to the keys and descriptions, it should 
be possible for anyono interested in plants to be 
able to identify the native species, and this will 
be considerably facibtated by the line drawings 
which are, on the whole, quite useful, though 11 
some oases they have suffered a kttle m ropro 
duction 

From the purely botanical point of view, Homo 
cntioisms can be offered, but tne mam point about 
the book is its value to residents in Southern 
Rhodesia This is enhanced by the inclusion 
of the native names of the trees and shrubs 
wherever it has been found possible to assign them 
to a definite species 

As the work of an amateur with a real lovo of 
her subject, the book certainly deserves high 
commendation 

A Standard Classified Nomenclature of Disease 
Compiled by the National Conference on Nomen¬ 
clature of Disease Edited by Dr H B Logic 
Pp xvu+701 (New York The Common¬ 
wealth Fund , London H K Lewis and Co , 
Ltd , 1933 ) 21s 

The National Conference (of the United States of 
America) on Nomenclature of Disease was formed 
with the object of solving the oonfuaon due to the 


absence of a standard nomenclature of patho¬ 
logical conditions It has now produced the 
system described in this book, a dual method of 
classifying disease, based on the two features of 
topography and etiology The topographical classi¬ 
fication gives a oodo number to every region of the 
body in which disease can bo clinically located, 
the first numeral indicates the body system, the 
second the organ, and the third the part of the 
organ involved The etiological classification 
similarly divides all causal factors into groups, 
which are further subdivided Any disease or 
injury has thus a number inchoating location 
hyphened to another indicating cause The 
system also allows expression in symbols of obscure, 
undiagnosed or partially diagnosed conditions 
The book can be strongly recommended to the 
records departments of hospitals, and as the 
method advocated requires accurate expression of 
a diagnosis, its adoption would do immense good 
in stimulating prociso thinking and avoidance of 
ill defined terms on tho part of clinicians 

A Bibliography of Differential Fertility m 
English, French and German Edited by Eldon 
Moore on behalf of Commission II of the Inter¬ 
national Union for the Scientific Investigation 
of Population Problems Pp vi+97 (London 
Dr E C Rhodes London Softool of Economies, 
1933 ) 2s 

The compiler of this book is not a biologist but a 
journalist who, like many other intelligent lay 
men, has been attracted by the lure of biology 
and the problems which it involves For a con¬ 
siderable time he acted as editor of the Eugenics 
Review, the organ of the Eugenios Society He 
has produced in this book a most valuable com¬ 
pilation of papers and books doaling with the 
problems of fertility both in man and animals 

An Elementary Introduction to Physics De 
senptive, Experimental and Historical By Edgar 
Booth Pp 466+xvi (Glebe, NSW 

Australasian Medical Publishing Co, Ltd , 
London H K Lewis and Co , Ltd , 1933 ) 
5s not 

A book from Australia is to be weloomed, as it is 
likely to put forward fresh points of view which 
give lunts to teachers of elementary physics in 
Great Britain This book is qiuto elementary m 
character and practical in type, and tho author 
has avoided the mistake of introducing the ideas 
of modem physics at this early stage 

Prims d’ilectncUi thionque Par Dr L6on Bloch 
Deuxifeme Edition, revue et eomg6e Pp vn + 
476 (Pans Gauthier Villars et Cie , 1933 ) 
60 francs 

This treatise gives an acoount of classical electncal 
theory, with modem notation and the use of vector 
analysis where neoessary It is comprehensive and 
clear and ends with two important chapters, one 
on the electrodynamics and the other on the optios 
of bodies m motion 
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Aluminium surfaced Mirrors 
BvDs H Spenoeb Jones i b b 


T HE mirrors m astronomical reflecting tele 
soopes were formerly made of speculum 
metal—a hard alloy of oopper and tm capable of 
taking a fine polish and having a fairly high 
reflecting power Speculum metal mirrors have 
been entirely replaced by glass mirrors coated on 
the figured surface with a thin film of silver Ihe 
silvered surface when fresh has a high reflecting 
power for wave lengths greater than 0 375 (i at 
this wave length the reflecting power is 0 80 at 
0 400 (i it is 0 85 at 0 450 n it ih 0 90 and at 
0 700 it is 0 05 On the short wave length side 
of 0 375 (i the reflecting power falls off rapidly 
owing to selective absorption to a minimum value 
at about 0 315 p of only 0 04 This is a serious 
disadvantage when observations are required m 
the ultra violet region Thus for example at a 
wave length of about 0 325 |i tho atmospheric 
transmission is 0 50 but the reflecting power of 
silver ib only 0 12 In a reflecting telescope the 
image is normally produced by reflection at two 
silvered mirrors so that tho loss by the selective 
absorption of tho silver is much greater than the 
above figures indicate 

These figures refer to a freshly deposited silver 
film But the reflecting power steadily falls owing 
to gradual oxidation or to tarnishing due to the 
action of sulphur dioxide m the atmosphere 
Where such atmospheric contamination is pre 
valent the reflecting power falls rapidly At even 
the most favourable sites however there is a 
gradual fall in reflecting power so that the mirrors 
must be periodically dismounted and resilvered 
The silver film is easily deposited chemically and 
though the silvering process itself is not difficult 
any satisfactory method of making it unnecessary 
would be welcomed for it would imply that the 
decrease in reflecting power—which necessitates 
lengthened exposures and is particularly trouble 
some in some photometric work—had been ehm 
mated Coating the silver film with a thin film 
of oolourless lacquer has been tried but the 
optical perfection of figure is almost inevitably 
impaired 

Ihe development of a method of coating glass 
surfaces with a film of aluminium and the unex 
pected properties of such films are therefore of 
the greatest importance for astronomical observe 
tion For wave lengths greater than about 0 40 p 
the reflecting power of an aluminium film is some 
what less than that of a freshly deposited silver 
film The difference is not however very great 
at a wave length of 0 50 p the reflecting power 
of the aluminium film is 0 88 as compand with 
0 91 for silver at 0 60 p the relative values are 
0 89 and 0 93 at 0 70 p 0 87 and 0 95 The 
reflecting power of a silver film after a short 
of use would soon fall below that of a 
deposited aluminium film To the short 


wave length side of 0 40 p the aluminium film 
is greatly superior to the Bilver film as it does 
not show the band due to selective absorption 
At 0 35 p its reflecting power is 0 85 as con 
trusted with 0 70 for silver at 0 30 p (near the 
limit of atmospheric transmission) it is 0 83 as 
oompared with 0 08 for silver hor observations 
in the ultra violet region the aluminium film is 
therefore very muoh superior to the sdver film 

The aluminium films have other important 
advantages A freshly deposited film on exposure 
to the air immediately oxidises and the oxide 
coating forms a protective layer which prevents 
the film from tarnishing It is stated by Dr J 
Strong who has developed at the California 
Institute of Technology a technique for the coating 
of mirrors with aluminium that concentrated 
nitric acid can be poured on the mirror with 
immunity Nevertheless the film can be readily 
dissolved by dilute hydrochloric acid to which a 
trace of some copper salt has been added Sulphur 
dioxide in the atmosphere does not tarnish an 
aluminium film or at most at a very slow rate 
A small mirror partly coated with silver and partly 
with aluminium has been exposed at Greenwich 
where conditions as regards sulphur in tho atmo 
sphere are bad until the Bilvor film had become 
completely yellow The aluminium film was 
apparently unaffected Dr Strong mentions that 
the mirrors of a telescope alumimsod in October 
1932 and constantly used since show as yet no 
signs of tarnish 

Aluminium films are more strongly adherent to 
glass than silver films Dr Strong states that a 
piece of adhesive tape may be pressed on to the 
film and then stripped off without loosening the 
metal from the glass This tenacity makes it 
possible to clean the surface of dust or other 
contamination by washing with soap and water 
It is also stated that alumimsed mirrors do not 
scatter light 

The largest mirror yet ooated with aluminium 
is tho 36 inch mirror of the Crossley reflector of 
the Lick Observatory which was ooated in 
December 1933 When this mirror was coated 
with silver a long exposure spectrogram ended 
at about 0 325 ji An equal exposure with the 
alumimsed mirror gives a spectrogram extending 
to about 0 300 g An exposure of rally 20 seconds 
on the star Ononis of magnitude 2 9 gave a 
spectrogram measurable to about 0 310 p The 
atmospheric ozone absorption lines m the ultra 
violet can be photographed in a few Beoonds 
Dr W H Wright states that comparison of 
photographs of the north polar sequence before 
and after the aluminiiring indicated that the 
general reflectivity had been stepped up by 50 or 
60 per cent this illustrates the effect of tarnish 
ing of a silver film even under the favourable 
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atmospheno conditions on the summit of Mount 
Hamilton 

Aluminium is a difficult metal to sputter by 
cathode disintegration, and the most effective 
method of depositing the aluminium films has 
been found to be by an evaporation process in 
a high vacuum of the order of 0 0001 mm of 
mercury The aluminium is heated in small 
tungsten coils arranged opposite the mirror to bo 
coated , the aluminium evaporates and condenses 
on the face of the mirror The low pressure 
enables each atom of aluminium, after evaporation, 
to travel in a straight path to the mirror with 
small probability of collision with other atoms 
In coating the mirror of the Crossley reflector, 
twelve hen cal tungsten coils were arranged round 
a 36 inch circle at a distance of 18 inches from 
the mirror Each coil had 10 turns and to each 
turn a U shaped aluminium wire, $ mch long and 
Vt mch diameter, was clamped Each coil was 
connected m turn to the electrical supply, at a 
voltage of 20 volts the entire process of distilling 
from the twelve coils requiring about three minutes 
The mirror was placed on brass bars fastened to 
a reinforced stool bedplate, one inch in thickness , 
this arrangement enabled gases underneath the 
mirror to be pumped out easily The bell jar 
covering the mirror was of J mch sheet steel, 
stiffened at the bottom by a rolled angle iron, and 
machined to give a perfect plane surface A lead 
fuse wire was pressed into a circular groove in the 


bedplate, at the bottom of the bell jar , the angle 
iron was bolted down by 24 bolts exerting a force 
of 60 tons on the fuse wire gasket, to which 
atmosphenc pressure on exhausting added another 
10 tons 

The mirror surfaoe must be absolutely clean for 
a satisfactory coat The most satisfactory way of 
securing the requisite cleanliness with a large 
mirror was by removing foreign material with an 
eloctnc discharge from a oentral electrode With 
the arrangements used for the Crossley mirror a 
very uniform thickness (about T l ff p) of coat was 
obtained 

Dr Strong finds that it is possible to coat 
speculum metal gratings with al umini um , the 
reflectivity is increased about 60 per cent for 
visible light and by an even greater extent in the 
ultra violet The higher orders of spectrum also 
become relatively brighter The definition was 
found not to be impaired by the coating The 
coat can be dissolved by caustic potash, which 
does not attack the speculum metal This apphoa 
tion of the prooess should prove of value m the 
laboratory as well as in astronomical spectroscopy 

It is hoped that apparatus for alumunsmg 
telescope mirrors up to a size of 36 inches diamotor 
will bo available in Great Britain before long 
Some experimental work has been m progress, 
and a piece of plate glass coated with aluminium 
was on view at the meeting of the Royal 
Astronomical Society on March 9 


The Lyochromes: a New Group of Animal Pigments 
Bv Philipp Elltnger and Waiter Koschara. Dusseldorf 


I N the observations of living animal organs by 
the ‘intravital microsoopo’ 1 it was noticed 
that cells of some organs of the animal not pro 
viously treated with fluorescent dyestuffs contained 
substances which were excited by ultra violet light 
to give a characteristic yellow green fluorescence 
buch substances were chiefly found in the liver 
cellB and in the epithelial cells of the first con 
\oluted tubules of the kidney of all the animals 
examined, including horses, oxen, dogs, cats, 
rabbits, guinea pigs, rats, raioe, frogs, etc In the 
liver two other groups of cells oould be found 
which wore fluorescent, but far less strongly , the 
Ruppfer star cells, shining with. a dull orange 
yellow fluorescence, and single oells, showing a 
reddish fluorescence, near to the blood vessels 
The two groups last named have no oonnenon 
with the pigments with which this artiole deals 
The mtensity of the fluoresoenoe of the epithelial 
cellB of the kidney, and also of the liver oells, 
appeared to be diminished when the animals (rats) 
were fed on a diet free from nitrogen, and to be 
augmented after the administration of urea The 
suggestion arose that these pigments might have 
some oonnexion with the formation or the excretion 
of urea, because they were found m great quantity 
just at the Bites of the intensive formation and 


excretion and therefore of great concentration of 
urea Sinoe it appeared likely that these pigments 
had great physiological importance we tried to 
isolate and identify them 
Animal pigments have boon for a long time an 
object of interest to physiologists and chemists 
Especially by the researches of chemists, know 
ledge of them has been greatly increased during 
recent decades Thu animal pigments hitherto 
known are nearly all soluble in neutral orgamo 
solvents under suitable conditions, and this pro 
perty was highly important for their isolation and 
recognition Only a few of the animal pigments 
previously known are strongly fluorescent, and 
their fluoresoenoe differs m colour from that of the 
pigments now found m the kidney and the liver 
The first attempts at extraction showed that 
our pigments were completely insoluble in the 
usual indifferent solvents, such as ether, chloro 
form, benzol, ligrom, and that, on the other hand, 
they were soluble m water As a guide m our 
attempts at isolation we used the characteristic 
yellow-green fluoresoenoe, which dearly revealed 
even extremely small quantities, and which was 
farther characterised by the fact that it was to a 
high degree dependent on the pH, being changed 
reversibly to a violet fluoresoenoe by both acids 
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and alkalis Further, the ft 
destroyed by light The solutions of our pigments 
are coloured orange yellow in stronger, yellow in 
weaker concentrations The pigments are resistant 
to atidB, but they are destroyed by hot alkalis 

After having determined the solubility of the 
pigments in water wo proceeded, in the first 
instance, to mince organs fresh from the slaughter 
house (livers and kidneys of horses and oxen) or 
the same organs from recently killed dogs, m 
which wo bad determined the presence of the 
pigmeuts by intravital microscopy, and, after 
mincing, we extracted such materials with water 
The watery extract was freed from albumen sugar 
and other contaminating substances and concen 
trated It appeared from these attempts that the 
yield of raw pigments from both organs was very 
small We searched therefore for another source 
of these pigments, promising a better yield, and 
found it m whey We convinced ourselves by 
tests that the pigments of whey correspond to 
those of the kidney and the liver, in respect of 
their fluorescence and their reactions to acid, 
alkali and light Having found pigments with 
these properties m many different materials m 
our first researches we concluded that we were 
dealing with a new group of substances of wide 
distribution, and we named them Lyochromes 

Iho pigments of whey have been described 
recently by Bloyer and Callmann* and by Gern 
gross and Schulz* From the work of Bleyer and 
( allmann the difficulty of isolating such substances 
is evident Bleyer and Callmann could, indeed, 
greatly concentrate these substances but they were 
unable to isolate them They came to the con 
elusion that the pigment of whey belongs to the 
oxyprotomio acids , a conclusion which as we 
shall see later, cannot be maintained Whey first 
became useful as a raw material when we had 
found the right adsorbents for concentrating and 
isolating the pigments Fuller’s earth was found 
to be the best adsorbent, and the adsorption v 
most successful from a slightly acid solution, such 
as that natural to whey, which always has an acid 
reaction due to lactic acid 

From the adsorption on fullers earth, which 
was washed several times with water and aloohol, 
the pigments were eluted by mixtures of pyndine 
and water* In this manner we obtained con 
centrates of pigments, which were purified by 
precipitation of contaminating substances, and 
which could bo induced to crystallise from watery 
solution 

We were able to isolate five crystalline coloured 
substances, which we described as ‘Lactoflavms 
o -e *, and which differ from one another m con 
Btitution, crystalline form, solubility and intensity 
of the colour m solution It is possible, perhaps 
even likely, that the chromogen component in all 
these pigments is identical By careful removal of 
impurities we obtained at first three crystalline 
pigments, lactoflavms a, b and c, which are dis¬ 
tinguished by slight solubility m water and in 
mixtures of concentrated acetic acid and acetone 
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from the other lactoflavms, d and e They differ 
from one another m crystalline form, basicity and 
percentage composition as follows —Lactoflavin b 
(small hexagonal tablets , C 35 7 , H 3 3 N 
32 0), and lactofl&vm c (needles of the form of a 
dragon fly’s wings C 35 7 , H 2 0 N 31 3) have 
a similar composition On the other hand, lacto 
flavin a (crystals m nodular aggregates , C 33 5 , 
H 4 0, N 21 6), differs from the other two, 
especially by its lower content of nitrogen Lacto 
flavins b and e have a percentage composition close 
to that of uric acid (C 36 7 , H 2 4 N 33 3), but 
differ from unc acid m their greater solubility in 
water and in the property of not being preoipitated 
by ammonium chlondo Lactoflavms a b and c 
have no melting points Tho < ryatals are ooloured 
orange red They dissolve in water to give orange 
coloured solutions yellow when more dilute The 
solutions have a yellow green fluorescence It was 
not possible to fix tho molocular weights The 
watery solutions lose their colour by heating with 
alkali with evolution of ammonia l'ho three pig 
ments give the murexide test 

From 100 litres of whey we obtain in tho most 
favourable ease, perhaps 10 mgm of each of the 
three pure lactoflavms a, b and c Much loss is 
caused by the purification of the crude crystals, a 
procedure in which ono must avoid temperatures 
above 60° For it was evident that on heating the 
watery solutions of these laotoflavins a decomposi 
tion occurred This decomposition yields a colour 
less substance, very difficult to dissolve in water, 
of a punn character and a pigmi nt which remains 
in tho solution, and which shows all the qualities 
of the Lyochromes The pigment produced by 
this cleavage, which we call lactoflavin d has 
boon isolated by us from the mothor liquors of 
the lactoflavms o-c, as a pigment very much 
more soluble in water than tho Lyochromes 
hitherto described It is not strictly provod as 
yet, that this pigment from the mother liquors is 
identical with that formed by the decomposition 
of the slightly soluble Punn Lyochromes 

Lactoflavin d crystallises in the form of reddish 
yellow needles, which melt at 270 u 273° with oom 
plete decomposition The data per cent given by 
analysis (C 52 69 , H 5 84 , N 14 38) indicate the 
formula C l4 H„0,N 4 , or C,,H 10 O,N 4 The reddish 
yellow watery solution of lactoflavin d fades, on 
heating with alkali, to a pale yellow oolour, without 
appreciable evolution of ammonia The mnrexide 
test gives a negative result with this pigment 

In isolating lactoflavin d we have found a 
further crystalline pigment, which is precipitated 
m microscopic aggregates and which is called 
lactoflavin e Its solubility in water and its 
content of nitrogen (24 per oent) give it a position 
between the lactoflavms o-c, on one hand, and 
lactoflavin d on the other The lactoflavin « gives 
a positive murexide reaction, but only with 
chlorate and hydrochlono acid (‘forced murexide 
test’) 

By a procedure corresponding to that of Warburg 
and Christian*, which will be quoted later, a 
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decomposition product can bo obtained from the 
Lyochromes of whey by irradiation of their 
alkaline solutions which differs from the Lyo 
chromes by its solubility in chloroform ihis 
substance crystallises in the form of reddish yellow 
small woolly needles it melts with decomposition 
at 315° 317 It is slightly soluble in hot water also 
in ammonia and is easily soluble in dilute sodium 
hydroxide The solutions are fluorescent in the 
same way as the Lyochrome solutions The results 
of analysis of this product of photochemical de 
composition (C 61 97 H 5 19 N 20 58 per 
cent) indicate the formula G l4 H 4 0,N 4 Its 
properties make it likely that it is at least very 
nearly connected perhaps identical with the 
substance formed by light from the T yochromos 
of yeast obtained by Warburg and Christian If 
we accept for lactoflavm d the formula C H n O N, 
and we compare it with the formula cf the 
photochemical cleavage product of lactoflavm d a 
difference of C s H ( 0 4 is found 

In the transformation of lactoflavm d by light 
wc must probably reckon with a reaction pro 
it tduig m several steps At first H,0 will be split 
ff and tht n a further substance free from nitrogen 
and finally a transformation of the nitrogen 
containing coloured molecule will take place On 
this assumption one may divide the difference 
between the formulae of lactoflavm d and tho 
photochemical cleavage product G»H 4 0 4 into 
H,0 (water) and f H 4 0 4 (malonic acid () Not 
only the higher melting pomt of the cleavage 
product but also its behaviour to oxidation with 
chromic acid indicate that its molecule is more 
stablo than tho molecule of lactoflavm d While 
by oxidation with chromic acid 8 mols of carbonic 
acid are formed from lactoflavm d in about one 
hour and a half when the reaction comes to an 
end by the same treatment of tho cleavage 
produot only about two mols of carbonic acid are 
evolved in the course of six hours without tho 
formation of carbonic acid being completed In 
contrast to the lactoflavm d we can extract with 
ether from tho oxidation products of tho pigments 
soluble in chloroform a substance which corre 
sponds completely to the Lyochromes with respect 
to its colour and fluoresoence but in which nitrogen 
can no longer be demonstrated by the test of 
Lassaigne The search for the constitution of the 
Lyochromes must start with such decomposition 
products 

An important property of the Lyochromes which 
must be expressed in the constitutional formula 
is the reversible reduction to a louoo substance 
These leuco substances are formed for example 
by a biological process if whey is left standing for 
some tune so that it becomes covered with a film 
of microbes The liquid under this film does not 
show the Lyochrome fluorescence but the fluores 
cence can be restored immediately by shaking it 
with air Chemically the leuco substances oafl be 
obtained by reduction with hydrosulphite with 
hydrogen sulphide in a weakly alkaline solution 
and also with titanous cblonde Of other chemical 


properties of the Lvochromos in the first place 
their great stability to oxidising agents must be 
mentioned The Lyochromes are not attacked by 
concentrated mtnc acid bromine water or hydro 
gen peroxide Hydrogen peroxide in presence of 
iron salts and cold permanganate attacks them 
only slowly but they are very quickly destroyed 
by hot permanganate 

Hitherto the existence of Lyochromes has been 
determined by ourselves in animal organs m whey 
and in unne The wide distribution of this new 
group oi natural pigments is further evident from 
tho papers of Warburg and Christian and also of 
Kuhn Gyorgyi and Wagner Jauregg Those 
investigators detected yellow green fluoresoent 
pigments of Lyochrome character m yeast m very 
high concentration in cultures of tho lactic acid 
bacterium in muscle m white of egg and also in 
vegetable materials Warburg and ( hnstian found 
in the course of their search for the so called second 
rt spiratory ferment pigments of Lyochrome 
character and thoy wore able to Bhow that the 
combination of a yellow green fluorescent pigment 
with a carrier of high mol cular weight represents 
this iron free respiratory ferment itself This 
resj irate ry ferment is thi reforc not dialysable m 
contrast to the T yoehromes of whey We have 
found that in contrast to that of cow s milk the 
pigment of human milk is also faxed on a earner 
probably i n albumin Lastly Kuhn Gyorgyi and 
Wagner Jaur gg have been led to this new sphere 
of pigmi nt investigation by researches directed to 
the isolation of the vitamin B, Vitamin B, 
appears to belong to the Lyochromes To this 
statement we must make the reservation that the 
crystallised I yoohrome which in tho opinion of 
these investigators are the cause of the vitamin 
effect require for the production of their effect 
on growth to be supplemented by a substance 
chemically not yet defined (vitamin B 4 ) The 
crystallised pigments which Kuhn Gyorgyi and 
Wagner Jauregg were able to isolate first from 
white of egg and then from whey are similar or 
identical with the lactoflavm d isolated by our 
solves from whey The possibility cannot be 
domed that the different natural Lyochromes may 
consist of tho same pigment component united 
with different other substanoes acting as earners 

We find accordingly in whey Lyochromes of 
very different molecular dimensions Including 
the substances obtained by decomposition of the 
original Lyochromes we can at present oonstruot 
the following senes arranged in order of molecular 
dimensions 

(1) The pigments united to a non dialysable 
earner (albumin ?) from human milk correspond 
ing to the second respiratory ferment of Warburg 
and Christian 

(2) The pigments m combination with purm 
substances (lactoflavms o-c) 

(3) A single pigment (lactoflavm d) corre 
spondmg to tho ovoflavin and the lactoflavm of 
Kuhn Gyorgyi and Wagner-Jauregg 

(4) The photochemical cleavage product that 
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u, the pigment without H,0 (water) and GtHiO« 
(malonio acid ?), corresponding to the cleavage 
product from yeast of Warburg and Christian 

(5) The oxidation product of the photochemical 
cleavage product, soluble in ether (free from 
nitrogen t) 

Warburg and Christian have described the 
evolution of urea from their photochemical 
cleavage product by treatment with alkali, by 
which means the remaining substance, C.B^OiN,, 
loses its whole power of fluorescence and all but a 
small remnant of its colour It must be accepted 
that m this treatment an intramolecular trans 
formation of the remaining substance also takes 
place , for our probably nitrogen free oxidation 
product, obtained from the product of photo 
ohemioal cleavage, still possesses fluorescence and 
colour to such an extent that the nitrogen content 
is very unlikely to have any connexion with these 
properties 

The three starting points of the researches lead 
ing to the discovery of the new group of animal 
pigments—namely, the functions of the liver and 
the kidney, the respiratory ferment, and the 
action of vitamin B,—together indicate the moat 
physiological importance of this new class of pig 
ments While the function of the Lyochromes as 
respiratory ferment is completely explained, their 
character as vitamin B, still requires further m 
vestigation, smoe in the researches so far made 
their effect as vitamin B, was evident only with 
the addition of chemically unknown substances 
The physiological significance of the occurrence of 
Lyochrome in the kidney and the liver is still 
quite unknown On the respiration of normal 
tissue cells Lyochromes have no effect, as we our 
solves, and also Wagner Jauregg and RuRka', have 
observed On the other hand, Stem and Greville* 
found that mammalian red blood corpuscles, which 
have practically no intrinsic respiratory activity 
show a significant increase of oxidation in the 


presence of Lyochrome It is very probable, how¬ 
ever, that the substances used m these experiments 
as Lyochromes were not of that character, for, 
according to the investigations of one of us on the 
Lyochromes of the unne, the Urochrome used by 
Stern and Greville for their respiration experiments 
has no Lyochrome properties 
To summarise The Lyochromes are charac¬ 
terised by the following qualities (1) solubility m 
water , (2) red to orange oolour of the crystals, and 
orange to yellow colour of their watery solutions , 
(3) yellow green fluorescence , (4) extinction of 
this fluorescenoe by acid and alkaline reactions, 
(S) reversible reduction to leuco substanoes , (6) 
stability against oxidising agents 
The chemical investigation of the group, m spite 
of the small concentration of the Lyochromes m 
organio materials, has already advanoed so far 
that m the near future we may expeot that their 
chemical structure will bo revoalod, and that a 
knowledge of new relations between chemical con¬ 
stitution and physiological action will bo afforded 
thereby 
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Obit 

Prof F Ll Griffith 
RANCIS LLEWELLYN GRIFFITH, whose 
death at tho age of seventy one years 
occurred on March 14, was, like a number of other 
distinguished Englishmen, the son of a clergyman, 
the Rev John Griffith, who was for many years 
rector of Sandndge, Herts, and a mathematician 
of some repute After being educated at Brighton 
College, Sedbergh and Highgate, he came up to 
Oxford as a scholar of Queen’s College, where, 
under the influence of Prof A H Sayoe, he began 
those studies which were destined to win him 
later a world-wide fame He took his B A degree 
in 1884, and during the winter seasons of that 
and the three following years he was engaged m 
excavation and other research work m Egypt 
under the leadership of Petne and Naville For 
some months of the season 1886-87 he was busy 


uar y 

copying the inscriptions m the tombs of the First 
Intermediate Period and Middle Kingdom at 
Asyfit and D6r Rifeh His publication of these 
texts (“The Inscriptions of Asyflt and D6r Rifeh", 
1889) not only shows that even at this early date 
he had acquired a sound knowledge of Middle 
Egyptian, but already displays that seholarlmess 
ana meticulous accuracy which are so characteristic 
of all his subsequent work 
From 1888 until 1896, Griffith was an assistant 
in the Department of British and Medueval 
Antiquities in the British Museum In 1892 be 
was made assistant professor of Egyptology at 
University College, London, a poet which he 
retained until he was appointed reader of 
Egyptology at Oxford in 1901 During those 
years his output was remarkable both for quantity 
and quality, its crowning achievement being the 
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publication in two volumes of Petne g great find 
of papyri at Kahun and Gurob Most of these 
are documents written in the cursive business 
hieratio of the Middle Kingdom, a script of which 
there had hitherto been found few, if any, ex 
amples In his mastery of this difficult script 
and in his interpretation of the oontents of the 
documents, Griffith showed that he possessed that 
rare gift—real genius Many years have passed 
since those two volumes appeared, and there has 
been a great advance in our knowledge of Middle 
Egyptian grammar and syntax, but even so, 
Griffith’s translations and transcriptions need 
comparatively few corrections 

For the next ten years or so Griffith devoted 
himself primarily to the study of Demotic, and 
by the end of that period was the foremost 
Demotic scholar in the world His 1 Stories of the 
High Pnests of Memphis" (1900) the Demotic 
Magical Papyrus of London and Leyden , which 
ho produced m collaboration with Sir Herbert 
Thompson (1907-9), and above all his Catalogue 
of the Demotic Papyri in the Hylands Library 
(1909) placed Demotic studies on a now footing 
and gave them an interest which, in the minds 
of some of us at any rate, they had hitherto seemod 
to lack 

About the year 1907, Griffith found opportunity 
for winning laurels in a new field Excavations in 
the Sudan and Lower Nubia were producing 
inscriptions in the Meroitic script hitherto un 
deciphered, and the finders handed them over to 
him to investigate After a few years of intensive 
study, ho could decipher the script and had 
advanced far towards a complete understanding 
of the language 

In due course Griffith turned back to Demotic 
and was actually engaged at the time of his death 
m the publication of the Demotic inscriptions 
occurring in the temple of Philae and in the 
temples of Lower Nubia, a great and most 
important undertaking 

In the winter season 1910-11, Griffith and his 
wife conducted excavations on behalf of the 
University of Oxford m Lower Nubia, and they 
continued these activities until the winter season 
1913-14 In 1922 and 1923 they excavated for 
the Egypt Exploration Society at El Amama 
Twice ainoe then they have excavated in the 
Sudan, the site of their last campaign (1930-31) 
being Kawa, where they uneartHfed three temples, 
one of which had been founded by Tirhaqa At 
Kawa, beside several large stelae bearing insenp 
tions of great historical interest, they found a 
number of reliefs and statues and a quantity of 
other antiquities, some being of considerable 
artistic merit 

In 1924, in consideration of his servioes to 
Egyptology and to the University of Oxford, 
Griffith was given the status of professor, and, 
though he resigned the chair in 1932, he acted as 
deputy professor until the late Prof Peet was 
transferred from the University of Liverpool to 
succeed him in Ootober 1933 Griffith was a D Litt 


of Oxford, an honorary fellow of Queen’s College, 
a fellow of the British Academy and also of the 
Society of Antiquaries, an honorary LL D of the 
University of Aberdeen and an honorary D Phil, 
of the University of Leipzig He was a correspond¬ 
ing member of the Royal Academy of Sciences at 
Berlin, and a foreign associate or corresponding 
member of many other famous learned societies 
in Europe 

He was twice married, and his second wife, 
who has rendered him notable assistance in his 
excavations in Egypt, Lower Nubia and the 
Sudan and in the production of many of his 
publications survives him 

Griffith was a man of wide interests Beside 
a profound knowledge of Egyptology in all its 
branches he was well acquainted with the 
archaeology of his own country and of foreign 
countries other than Egypt Ho was very fond 
of music and was a good naturalist and botanist 
He was a delightful companion for a country 
walk pointing out and discussing any interesting 
flower or plant that he observed growing in 
hedgerow or field and he knew every bird by 
its notes It should here be stated that his great 
knowledge of the birds fish and other animals of 
Egypt is made manifest in many of his books and 
articles A charming trait in his character was his 
love of children, who found in him an ideal com¬ 
panion He would take them round his garden 
and talk to them about the birds and plants and 
tho matures living in stream or pond Small 
children, frightened of strangers in general, took 
to him immediately and, when next he appeared 
on the scene, weloomed him with open arms 

His was a full life and he accomplished much 
He died, as all would wish to die, in full possession 
of all his faculties and with his mmd occupied to 
the last in the work he loved 

Alywabd M Blackman 


Db H S Washington 
With the death of Dr Henry Stephens Wash¬ 
ington on January 7 at the age of sixty six 
years, petrology has suffered the loss of one who, 
for the past forty years, has worked with dis¬ 
tinction and has contributed greatly to the 
advancement of the scienoe 

Henry Stephens Washington was bom at 
Newark, New Jersey, on January 15, 1867, and, 
after due preparation, he proceeded to Yale where 
he obtained, in 1886, the degree of BA with 
special honours m natural sciences After two 
years of post graduate work he graduated M A 
m 1888 The next four years were spent m 
travelling in the West Indies, Europe, Egypt, 
Algeria and Asia Minor, parts of tho four winters 
and sprrngB being spent in Greece where he 
became a member of the American School of 
Classical Studies In the latter capacity he 
assisted in and conducted excavations at Plateae, 
Argos and Phktu 
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Between 1891 and 1803 Washington studied 
petrology under Zirkel at the University of Leipzig 
and obtained his doctorate with a thesis on The 
Volcanoes of the Kula Basin m I ydia After 
wards he was assistant in mineralogy at Yale for 
a short time and continued hiB petrographical 
researches in Europe and America From 1906 
until 1912 he practised as a consulting mining 
geologist and in 1912 he was appointed petrologist 
to the Geophysical Laboratory in Washington a 
position which he still held at the time of his 
death 

Dr Washington travelled extensively and the 
results of his geological petrological and volcanic 
studies in Europe North America Brazil Asia 
Minor and the Hawaiian Islands are incorporated 
m numerous publications His devotion to the 
chemical side of petrology was the ruling factor 
m his career and his skill as an analytical chemist 
and petrographer together with an unfailing 
interest in volcaiuo processes and rocks have con 
tnbuted greatly to our present knowledge of 
modem lavas At the some time his suentifio 
activities embraced a much wider field and his 
investigations ranged from archwological subjects 
to problems of the earth s interior 

In 1904 he published his Manual of the C hemical 
Analysis of Igneous Rocks the fourth edition of 
which appeared m 1930 He was jomt author 
with Cross Iddings and Pirason of The Quantita 
tive Classification of Igneous Rocks published m 
1903 and author of the Chemical Analyses of 
Igneous Rocks which was issued by the United 
States Geological Survey as a Professional Paper 
m 1903 and m an enlarged edition m 1917 An 
enormous amount of work is represented in this 
compilation of which the importance from a 
petrological point of view cannot be over 
estimated it must alwayB remain an admirable 
memorial to its author 


It is impossible to deal adequately with Wash 
ington s scientific publications whioh form an 
imposing list but among the more important 
may be mentioned The Roman Co Magmatic 
Region (1906) The Deccan Traps and other 
Plateau Basalts (1922) The Petrology of the 
Hawaiian Islands (1923-1928) and The Com 
position of the Earth s Crust (1924 m collabora 
tion with Dr F W Clarke) 

Dr Washington a scientific attainments were 
widely recognised both m the United States and 
in Europe He was a foreign member of the 
Geological and Mmeralogical Societies of I ondon 
of the Paris Academy of Soienoes and of 
the Academies of Scienoo of Norway Turin 
and Modena and of the Royal National Academ\ 
of the Lincei (Rome) 

With his death geology must mourn the 
passing of a groat figure m the petrological 
world 

We regret to announce the following deaths 

Prof J R Ainsworth Davies formerly principal 
of the Royal Agricultural College Cirenctster on 
April 7 aged seventy two years 

Prof A B Maoallum FRS formerly pro 
lessor of biochemistry m the University of 
Toronto lately professor of biochemistry in McGill 
University on April 6 aged seventy four years 
Sir 1 rodonck Palmer K C M G CI E president 
of the Institution of Civil Engineers m 1926 27 
who was a well known bridge and harbour engineer 
on April 7 aged sevonty two years 
Prof Sydney H Vines FRS formerly 
Sherardian professor of botany in the University 
of Oxford president of the Linnean Society of 
London in 1900-4 on April 4 aged eighty four 
years 


News and Views 


Letters to the Editor 

An cxplinati n is die to otr n a lers for the 
unusually largo prop* rtion of th s week s ism le of 
Nature dovotod to Letters to tie Fdit< r In 
Nature of Fobruary 10 we published an enlarged 
paper to prov de accommodation for twonty columns 
of correspondence snoo then we havo printed a 
dozen or so letters each week which have occupiod 
altogether a hunlred columns of spooe In fairness 
to our correspondents it should be said that many 
of them have acted upon our suggestion that com 
mumcations should bn reduood in 1 ngth but still it 
has been difficult to ensure that prompt publication 
of current work which is now so widely recognised as 
ono of tho ohiof functions of our correspondence 
columns In the circumstanoes it has been decided onoe 
more to publish an extra number of pages of oorre 
spondenoe m order to reduce the waiting list and 
the present issue of Nature therefore oontams 
thirty two columns under the heading Letters to 


tho Editor Of the twenty nine communications 
printed about a half are from oentres in Great 
Britain and Ireland The remainder oome from 
places so wul spread aw Copenhagen Leningrad 
Moscow and Warsaw in Europe Boulder Chicago 
Harvard an 1 Montreal in North America Sendai in 
Japan Cairo and Kyaneutta (South Australia) They 
provide further evidence if such bo noodod of the 
wide circulation of this journal and the keen activity 
with which scientific problems are being attacked in 
many parts of the world 

Prof G H Lemaltre 

Prov G H LekaItre professor of mathematical 
moth odo logy and the history of mathematical 
scienoes in the University of Louvain has been 
awarded the Franoqui Prize of the value of S00 000 
francs The Franoqui Foundation was created m 
1032 and may award this annual prize to the Belgian 
who has made outstanding contributions to science 
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and thus enhanced the international prestige of 
Belgium This year a prize has been awarded to Prof 
Leraaftm for his outstanding work on the systems 
of galaxies and on cosmic theory His discoveries 
and theories have had a profound influence on 
astrophysics! and physical thought throughout the 
woild, especially in connexion with the theory of 
the expanding lumerso which he originated The 
presentation was made in the prtsenco of the King 
of the Belgians 

Native Problems in North Australia 
The native* of Arnhem Land in North Australia 
nrt presenting an interesting problem to the Com 
monwealth (lovcmment Tho methods usually 
adopted in dealing with disturbances ameng tho 
natives an the old timn punitive pohoo (xpodition 
or special missionary * nterpnso , quit* n cently a 
mixture of the two has been tried As Prof * Wood 
Jones has pointed out the former is apt to load 
inorcly to massacre and the latter must be admitted 
to hav o fmled to effect any p< rmanent solution of 
the problem Tt is properly soluble only by rigorous 
segregation of the blacks from settlers tradors and 
the like (burepeun and Asiatic), and by prolong! d 
intimate Htudv of them by highly trained nnthro 
|x>logists willing and ablo to live amongst them us 
int mbers of their trilies Tho University of Melbourne 
has made an admirable and practical move in off< ring 
to tho Departm< nt of tho Interior the sc rvicos of 
nil able and oxpemneed research student to work 
amongst the Amhom Land natives To the great 
regret of all who arc interested in these primitive 
[•copies the offer has been declined , but the last 
lias not boon hoard of it On scientific no less than 
humanitarian grounds a determined effort along 
sound modem lines should be made to rosolvo this 
long neglected native problom The establishment 
of a Commonwealth Department of Native Affairs 
w ould be a stc p in the right direction 

Water Supplies in Great Bntain 

In reply to a question m tho House of Commons 
on April 9 as to tho present position m regard to 
water supplies m Great Britain, Mr Ramsay 
MacDonald said The reserves of many water 
undertakers have fallen to a low level for this tune 
of the year The Government luive been carefully 
watching the situation and, booauso of the oontmuod 
absence of abundant rains, are satisfied that emer 
goncy measures must be taken Therefore, in view 
of seriousness of tho position the Government pro 
pose to bring legislation before the House imme 
diately ’’ The Water Supplies (Exceptional Shortage 
Orders) Bill was accordingly presented to the House 
on Aprd 10, whereby the Minister of Health, and 
the Secretary of State and the Department of Health 
for Scotland, would be authorised “to make orders, 
and to give directions with a view to meeting defl 
denotes in water supplies due to exceptional shortage 
of ram, and for purposes connected with the matters 
aforesaid” It will be remembered that the subject 
of water supply and regulation was discussed m 


Natuhk of Novemtx r 11 1933 p 725 m an artic U 
dealing with a report of a committee of the British 
Association whon the institution of an inland wati l 
survey of Britain was mged oh a nocosnary prc. 
liminary to efficient wat* r administration Ri 
fen net woh also mad* m that artide to the prtsi 
dential address to the Institution of Mechanical 
Fngims rs delivered by Mr Alan f horlton M P 
in which ho soggisted thi construction of a watei 
grid in Great Britain eomjiarahli. with the * lectncity 
grid recently completed 

Pooling of Water Supplies 

Mk Choblton n turned to the subjiot m a ruent 
paper n ad befur* the Royal Soc lety of Arts (J Roy 
Soc Aria F< b 23 1934) in which he directs 

attention to the policy of Great Britain which lius 
allowed water supply to r* main in tho hands of loc al 
authorities without any national plan devised in the 
interests of tho population as a whole As a result 
there are I 100 separate water und*rtftkings in tho 
country with a mosaic of disconnected entities and 
interlocking boundurn h Urban areas are best served 
but many rural areas require odoquate provision 
A hydrogeological Hur\t\ w modod before plans 
on a largo sealo can 1 h matured b urthermore some 
pooling of supplies is i ssential b< i auso of the vagaries 
of rainfall within any given year and lastly Hpooial 
storage reservoirs should bo constructed to serve 
abnormal demands in dry seasons These might be 
in till Thames valley for the south generally m 
south Lincolnshire for the Ouse flood waters , and 
in tho Lako District to servo tho industrial areas 
of Lancashire Such undertakings would according 
to Mr Chorlton, ha\o many advantages m providing 
a certainty of good water in all areas and a possi¬ 
bility of enoouragmg increased use of water without 
alarm of shortage while tho expenditure on labour 
would decrease unemploy mont for some years to 
como 

Australian Support for Empire Agricultural Research 

Satisfaction will be felt at tho d nnsion of tho 
Commonwealth Government to adopt tho re com 
mondation of thp Fxecutno ( ouncil of the Imperial 
Agricultural Bureaux that financial support bo given 
to oortain research organisations in Groat Britain 
formerly assisted in part by thi Empire Marketing 
Board It is true that tho sum involved is not vor\ 
considerable £800 per annum to the Entomological 
Laboratory at bamhain Royal £500 to the Station 
at Slough dealing with insect infestation of stored 
products, and £4,500 to tho Low Temperature Re 
search Station at Cambndgo a total of £6 800 per 
annum Tho point of importance, however is that 
tho Australian decision is an indication of the growing 
fooling there that teamwork in agricultural research 
u not merely desirable in the interests of tho various 
members of the Empire, but also is essential if fell 
advantage is to be taken of the limited total resources 
available for scientific work The Fmpire Marketing 
Board did much to foster this spirit, tho value of 
whioh is dearly recognised m the outlying dominions 
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Rotbtmsttd Experimental Station 

The reoent appeal for £30,000 for the purchase of 
the Rothamsted experimental fields has met with a 
ready response and already £22,000 has been pro 
reused This is due chiefly to the generosity of Mr 
Robert McDougall of Cheadle, who has offered 
£15,000, and the Sir Halley Stewart Trust, which has 
offered £5,000, on condition that the remaining 
£10,000 be secured by May 12, when the option on 
the land expiree Towards this, £1,000 has already 
been given by Sir Bernard Green well, and another 
£1,000 by other donors Strenuous efforts are now 
being made to obtain the remaining £8,000 and all 
friends of Rothamsted are invited to send sub 
sanptions to the Director, Rothamsted Experimental 
Station, Harpenden Barclays Bank and the National 
Provincial Bank have kindly posted the appeal in 
their rural branches and the National Farmers’ 
Union is asking its branches to help But the oountry 
side though sympathetic and appreciative, is not 
well off, and for much of the £8,000 the Station will 
ha\e to depend on the generous help of public spirited 
men and women who, while recognising the import 
anoe of agriculture to the community, are not them 
selves actually farming It would be indeed a tragedy 
if Rothamsted should, after all, lose these fields now 
that success seems so nearly within reach 

Short Wave Radio Echoes 

It is now well known that all long distance radio 
communication takes place by means of oloctno 
waves reflected from one of the ionised regions of 
the atmosphere, the time of travel of the wa\ es from 
the emitting station up to the reflecting layer and 
bock to the earth being usually a small fraction of 
a second Some six years ago a Norwegian engineer, 
G Hals, discovered tho existence at certain times 
on short wave lengths of wireless echoes reoeived as 
long as three seconds after the cessation of the 
original signals (see Nature, 122, 881, Nov 3, 1028) 
These observations were afterwards confirmed by 
Prof C 8termer, and specially organised expen 
menu by experts in different <ountnes showed that 
echoes of up to 25 or 30 seconds’ delay could be 
detected, although they were of rather rare and 
uncertain occurrence 

To explain the oxistence of Buch echoes, Prof 
8tenner put forward the suggestion that the emitted 
waves had penetrated the ionosphere and were 
reflected from a belt of electrified corpuscles ejeoted 
by tho sun and formed into a vast toroid by the in 
fluence of tho earth’s magnetic field If the waves 
travelled with their normal velocity, this toroid 
would have to be situated at a distance of several 
hundred thousand miles from the earth Other 
investigators, however, pointed out that the vana 
tion of the group velocity of the wavee in the iono¬ 
sphere might be an important consideration m 
defining the actual path of the waves In order to 
obtain more experimental data on this subject. Prof 
E V Appleton, of King’s College, London, who is 
well known for his investigations of the ionosphere, 


has suggested that observations should be earned 
out by a large body of amateur listeners equipped 
with suitable short wave receivers The formation 
of an organisation suitable for this and other similar 
investigations is described in World Radio of April 0 
by Mr Ralph Stranger, of the technical staff of that 
journal It is proposed that a number of powerful 
transmitting stations m Great Britain and other 
oountnee should emit at oertam times strong char 
actenstio signals, which will be the subject of observa 
tion throughout the world The results obtained will 
be collected and carefully analysed The conclusions 
reached from the conduct of thin large scale expert 
ment will be awaited with interest 

Centenary of the Royal Statistical Society 
The Royal Statistical 8ociety had its birth 
at a meeting held m London on March 16, 1834, 
under the chairmanship of the Marquis of Lansdowne, 
anti the oen tenary will be celebrated on April 17, 
when the Pnnoo of Wales, an honorary president of 
the Society, will preside at a meeting to bo held at 
University College, London The Society arose out 
of the Cambridge mooting in 1833 of the British 
Association During the meeting which was attended 
by the famous Belgian mathematician, Qudtelet, a 
small gathering of members interested in statistics 
was held in Trinity College Through this, Babbage 
was led to suggest the formation of a statistical 
section of the Association His suggestion was 
approved and a committee appointed It was, 
however, soon recognised that for the collection of 
materials a more permanent society would be re 
quired, and this led to tho meeting of March 15, 
1834 , when it was resolved to establish a Statistical 
Society of London (see Nature, March 10, p 389) 
The Society was incorporated m 1887, and is now in 
a flourishing oondition One of the original recoin 
inundations was that it should of course be one 
prominent object of the Society to form a oomplete 
Statistical Library as rapidly as its funds may 
admit ’ The Society has now a library of more than 
sixty thousand volumes 

Local Government Officers 

Important recommendations regarding tho quail 
ficationa, recruitment, training and promotion of 
local government officers are made m the reoent report 
of a departmental committee under the chairmanship 
of Sir Henry Hadow to the Ministry of Health 
(London H M Stationery Office 1« 0d net) The 
Committee considers that considerable revision of 
the preaent system of recruiting and training officers 
is necessary, and makes the pnnoipal reoommendation 
that a permanent oentral advisory committee should 
be appointed, r e presentative of local authorities, to 
investigate and advise in all questions affecting local 
government semoe The oo operation of such a 
oentral body is necessary to give effect to the Com¬ 
mittee’s proposals with regard to entry to the service 
by competitive examinations, the recruitment of an 
increased number of university graduates, on which 
special stress is laid, and the investigation of con¬ 
ditions of training, particularly with respect to the 
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establishment of an administrative e xamination of 
appropriate standard for passing from the general 
grade of olenoal offioers to the higher grades 

Onus recommendations relate to the adoption of 
uniform grading systems and salary scales, the wide 
notification of vacancies, the establishment of a 
minimum age limit of sixteen years, oouplod with 
the possession of a school certificate for entry to tho 
service A certain proportion of junior clerical officers 
should be recruited at eighteen or nineteen years of 
age, apart from the systematic recruitment of 
uni\ ersity graduates and of professional and technical 
officers from all available sources A thorough 
investigation of technical qualifications is required, 
and coupled with greater precautions against personal 
nifluenoe m making appointments, greater mobility 
of officers between local authorities, the assignment 
by each local authority to ono establishment com 
mittee of all questions affecting the recruitment, 
qualification, training and promotion of officers, 
these suggestions should assist in the development 
of a local government servioe able to moot tho 
increasingly onerous demands made upon it 

New Cheshire Nature Reserves 

The two Nature reserves in memory of the late 
T A Coward, tho well known naturalist and author 
of The Birds of Cheshire” and 1 he Vertebrate Fauna 
of Cheshire”, of the Manchester Museum, who died 
on January 29, 1933, have been completed ill Chen 
hire They have been formed by a committee of 
naturalists and admirers, the T A Coward Memorial 
i und, under the chairmanship of the Right Hon the 
Farl of Stamford , though as yet some £200 of tho 
purchase money is required It is proposed to hand 
the reserves over to the care of some national body 
like the National Trust Tho two sites chosen wore 
Marbury Mere in mid Cheshire, and Cottemll's 
Clough, a hanging’ wood on the banks of the River 
Bollrn within sight of Coward’s home at Bowdon 
(Nature, 132, 437, Sept 16, 1933) Each locality is 
noh m bird life At the latter. Coward recorded the 
grasshopper warbler, and used it for the recording of 
the arrival of migrant species, while the former, 
which includes a large lake and l£ acres of woodland, 
and largo reed beds whioh bring the extent up to 
8 acres, is where the black tom, bittern, night heron, 
whooper swan, Bewick’s swan, and great ores tod 
grebe have been reoorded Some recent Marbury 
records inolude the white wagtail* a drake and two 
duck wigeon m July, soaup duck, goosander, oor 
morant, groat northern diver, ahd ringed plover 
(Nineteenth Annual Report, Lancashire and Cheshire 
Fauna Committee) The honorary secretary of the 
Coward Memorial Fund is Mr J F. Hodkmson, 60 
Selby Street, Manchester, 11 

Roman Scotland 

Sir George Maodojtald’s reconstruction of the 
history of the Roman wall from Forth to Clydfti and 
of the strategic position m Roman Sootland in the 
second oentuiy ad from the evidenoe of his sx 
cavations, which appeared m the T\mu of April 7, 


justifies his citation of the dictum of the late Prof 
Haverfield that the spade would prove mightier than 
the pen, but at the same time will suggest to his 
readers the qualification that its superiority depends 
upon the skill of the excavator, anil his oonstruotive 
powers m the interpretation of his finds Sir George’s 
ability in this respect enables him to piece together 
the data he has obtained from tho thirty seven miles 
of wall between Bndgeness on the forth to Old 
Kilpatriok on the Clyde, with its forts, ditch and 
flanking road for supply purposes, and to supply 
from it a conclusive solution for the more puzzling 
problems of a political and military situation which 
roquirod the building of the forward lino of defence 
and yet at the same time did not relieve the garrison 
of Hadrian’s wall to the south The key to the situa 
tion, which he now supplies, is the vulnerability of 
the intra mural area from the inroads of the Dalriada 
Soots of Ireland through Galloway Further, he 
suggests, the oountry north of York being occupied 
m a military sense only, even though the outer wall 
provided an efficient barrier against attack by the 
northern tribes, it was necessary to have a garrison 
on the southern wall to shut off the partially subdued 
tribes on the southern side of the wall from those in 
the occupied Soottish area, m order to prevent any 
junction of dwaffeoted tribesmen Sir George’s Bug 
gestion that shortage of man power and a miscal 
oulation of the pressure which could be brought to 
bear by Irish inroads is a logical, but none the less 
brilliant, reading of the situation when about 186 a d 
the outer lme of defence was abandoned 

An Expedition to Hainan 

Although the flowering plants of Hainan have 
been extensively collected by Prof Woon Young 
Chun and his associates of the Botanical Institute, 
National Sun Yatsen University, Canton, the animals 
of the island, although previously oollocted by a 
few naturalists, are still incompletely known to the 
scientific world The Fan Memorial Institute of 
Biology, the Biological Laboratory of the Science 
Society of China, the Metropolitan Museum of 
Natural History of the Academia Srnioa, the National 
TBing Hua University, the National University of 
Poking, the National Shantung University and 
Nankai University have rooently organised a joint 
expedition to Hainan The purpose of this is to 
oolloct zoological specimens as extensively as possible 
Cryptogams, orchids and wood samples will also be 
oolleoted Tho Fan Memorial Institute of Biology 
will be represented by C Ho, entomologist, and S K 
Tang, taxidermist, the Biological Laboratory of the 
Scienoe Society of China by Dr C C Wang, inverte¬ 
brate zoologist, and Mr K F Wang, ichthyologist, 
the Metropolitan Museum of Natural History by Dr. 
H W Wu, ichthyologist, the National Shantung 
University by Mr C L Tso, botanist, and Mr 
Chungu H Liu, anthropologist, and Nankai Uni 
versity by Dr T S Hsiung, invertebrate zoologist 
Mr. 0 L Tso, who has had previous experience m 
the island and is familiar with the natives, will lead 
the expedition The members of the expedition were 
to leave Shanghai about January IS. One party 
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u going to the famous Wu tchi ahan or Five Fingers 
Mountain Aa the mountain attains the height of 
more than 2 000 metres zoological specimens, 
especially land vertebrates will be thoroughly 
collected in order to study the problem of vertical 
distribution Another party will make a coastal 
survey and pay more attention to the sea fauna 

Research and Industry in New Zealand 

Nbw Zkaulnh s position in relation to world 
commerce was reviewed by the Governor General 
Lord Bledisloe on September 29 in an address to 
the Canterbury Chamber of Commerce at Christ 
church In the course of the address ho referred 
to the resentment often expressed in regard to ex 
cesaive mechanisation and other social and economic 
ills entailed by the progress of scientific research and 
the application to industrial processes of the resulting 
discoveries The remedy is to be sought he suggested 
not in arresting the march of science tspecially m a 
country which has so much to gain from agricultural 
and other scientific research but rather m redoubling 
research in those fields of economics psychology 
sociology and education in whi<h are to be sought 
solutions of those problems which have hitherto 
baffled mankind of the distribution of the wealth 
which the applications of other branches of science 
have already made abundantly accessible From tho 
enunciation of this doctrine of the hoci centrality 
of present day soienoo he passed on to consider the 
limits within and conditions on which State guidance 
and organisation are likely to produc better results 
than unshackled indivi lual entorprist 

* Discovery Report on Foramwifera of South Georgia 

A OOIUUBSPONDKNT Mr M h Lhallen has directed 
our attention to the fact that in Mr A Farland s 
report on the F orominifera of bouth Georgia 
(Discovery Reports 7 27 138 1933) a new species 

(No 108) Btgenerxna mmulunma is recorded from 
two stations WS 199 W& 472 not included m the 
chart Mr Ear land informs us that the species in 
question was not found in the South Georgia area 
and that its inclusion was an error observed too late 
for correction m proof The two stations WS 199 
WS 472 are m the deep water of the Scotia Sea 
withm th« area oovered by his forthcoming report 
on Antarctic Foraminifera References to them 
have also cript into tho South Georgia report under 
Ammobaculxirs agglulxnans (No 118) Ammomargxnu 
lino en«M (No 122) and Clavulina commun m (No 
183) but are of less importance as these species 
were found elsewhere in the Bouth Georgia area 
Proto zoologists may bo glad to rectify these errors 
in their copies of the report 

Prof S H Vino, F R S 

Oca Oxford correspondent writes The tenure of 
the Sherardian professorship of botany by the late 
Sydney Howard Vines FR8 which lasted from 
1888 until 1919 was marked by a notable develop 
ment in the activity and usefulness of the botanical 


department of the University The studies of this 
department associated in former years with the 
names of Mormon bherard DiHemus Sibthorp and 
Daubeny to whioh a quickening stimulus had already 
been applied by the vigorous personality of Sir Isaac 
Bayley Balfour were by Prof Vines advanced to a 
high degree of efficiency and the results of the 
energy whioh he brought to boar on the duties of his 
office are still apparent in tho flourishing condition 
of the department of which Prof A G Tansley 
F R S is the present head The memory of Vines 
will live in Oxford as that of one whose outstanding 
ability and social charm made a dee}) and enduring 
impression on all his contemporaries 

Aberdeen Public Library 

Abbanofmbnts in connexion with the meetings of 
the British Association in Aberdeen in September are 
in an advanced stab It happens that the jubilee of 
Aberdeen Public Library—established 1884 -occurs 
this year and tho Library Committe proposed to 
cokbrate the anniversary by offering th hospitality 
of thi Library to representative members i f the 
British Association, mainly in the form of an ivining 
reception in the Central Library It happens how 
over that no evening is available in tho Association s 
programme Accordingly the celebration is to take 
the form f a luncheon m tht Reference Department 
of the Central Library on Friday Septimb r " 

New Committee for Research in Mental Disorders 

Thk Medical Research Council m consultation 
with the Board of Control has appointed a new 
committee to advise and assist in the promotion of 
research into mental disorders The reconstituted 
oommittee will include representatives not only of 
psychiatry medical psychology and the study of 
mental difioiency but also of neurology physiology 
biochemistry pathology and gen tics Th( chairman 
of the Committee will bo Prof F, D Adrian of the 
Medical Research Council and the following will also 
serve Sir C Hubert Bond Board of Control Dr 
Bernard Hart University College Hospital London 
Prof D K Henderson Royal Edinburgh Hospital 
for Mental and Nervous Disorders Dr T A Ross 
Cased Hospital Penshurst Dr b O Lewis Board 
of Control Dr C P Symonds Guys Hospital 
London Dr J H Quastel Cardiff City Mental 
Hospital Dr J G Greenfield National Hospital 
for Nervous Disoases London F L Golla Maudsley 
Hospital Londoq, and Dr L S Penrose Royal 
Eastern C ounties Institution Colchester Sir 
David Munro of the Councils staff will act as 
secretary 

Research Conference on Spectroscopy and its Applications 

On acoount of the enthusiastic response to the 
Spectroscopy Conference held at the Massachusetts 
Institute of Technology last summer whioh was 
attended by more than a hundred workers from 
America and abroad it has been decided by the 
Institute to hold a second conference this year A 
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programme of papers and discussion# w being pre 
pared on the following topics among others absorp 
tion spectrophotometry (application to analysis of 
organic and inorgamo substances and to the diagnosis 
and treatment of disease) analysis by the emission 
spectrum (determination of metallic and other atomic 
and molecular constituents of samples) biological 
and chemical effects of spectral radiation spectra 
scopy of the ultra violet and infra red analysis of 
spectra and measurement of wave length It is 
anticipated that the earlier sessions c f the week will 
be of ospeoial interest to biologists medical research 
workers and chemists The mam emphasis will then 
shift to subjects of chief interest to the industrialist 
and engineer the geologist and th metallurgist 
The latter part of the week will bt devoted to more 
theoretical problems of the spoctroscc pint The 
meetings will be open to anyone intcnsted in the 
topics under discussion Ihc Massachusetts Institute 
also announces a special programme of summer 
coups s on spectroscopy and its applications to bo 
given during the six weeks preceding the confertnct 
which will 1 al primarily with oppkeatinns jf spectre 
scopy to biology chemistry geology m tall lr^y 
and minoralogy Inquiries regarding the G< nf reuoe 
an 1 coursi 8 should be addressed to Prof G R 
Harrison Department of Physios Massachusetts Tn 
stitut* of Technology Carnbri Ige Massachusetts 

Announcements 

Thk Oarton Pri&e of £500 and Gold Medal of the 
British Empire Cancer f ampaign offer xJ tl is y» ar 
for an essay on The Biological Effects and Me le of 
4ction of Radiations upon Malignant and other 
Cells has been awarded to Dr H A Colwell of 
Middlesex Hospital London As one if th ither 
essays was of high merit the ( rand Council of the 
( ampaign has decided that a sec nd award of £100 
should be made to its authors Dr h G Spear in 
association with Dr R O (.anti Mr I 0 ( rimmett 
Dr B Holmes Miss S i Cox and Dr W H 
Love 

Th* Hon Oliver Stanley M P Minister of 
Transport will unveil a tablet orootod at University 
College London by the executive committee of the 
Trevithiok Centenary Commemoration on April 23 
The tablet oomroemurates Trevithiok s locomotive 
experiments m 1808 

Prop E K Rideal professor dfbolloid science in 
the University of Cambridge will deliver the twenty 
fourth annual May Locturo of the Institute of Metals 
on May 0 at the house of the Institution of Mechanical 
Engineers taking as his subject Oases and Metal 
Surfaces 

The Annual Congress of the South Eastern Union 
of Scientific Societies will be held at the University 
of Reading on July 11-14 Further information can 
be obtained from the Hon General Secretary, Mr 
Edward A Martin 14 High View Close Norwood 
London 8 E 19 


A tour of Norway (Oslo and Bergen areas) has 
been arranged by the Geologists Association to take 
place on August 2 14 Further information can be 
obtained from the Secretary Mr W L Turner 
18 Valley Road bhortlands Bromley Kent 

Prof F A F Crew director of the Institute of 
Animal Genetics University of Edinburgh has 
received the fjllowmg telegram from Prof N I 
Vavilov All Union Soviet Conference at the 
Academy of Science L nmgrad on the Fvolution 
of Domestio Animals express greatest regret on 
the death of Prof ssor fossar > wart pi inner of 
investigations on the irigin of domestic animals 
Pr sident of ( onftronce V avilov 

A course of lectures in Pathological Research 
in its Relation to M xlicine will be given m tho 
lot tur th atn f the Bacteriological Department of 
the Institute f Pathology and Research St Mary s 
Hospital Lon 1 in W 2 on Thursdays at 6 p m 
commencing on April 12 Sir Almroth Wright 
principal of th Tnstit ite is giv ing the opening 
lecture Iht ther let tun rs will be Prof A Bethe 
H W Bell Cairns Sir B mart! Spilsbury Prof 
TBS Haldan Pr if T C Duunmond Prof 
E N da C Andrad Dr Lot nard ( olehrook 

A coi rme of two 1 etures dohv rxi by I)r A N 
Whitehead before the tmvirsity of CImago lost 
Oi tots r will be published shortly bv the f ambridge 
Umv rrnty Press unltr the titl Nature and Life 
Tl b lok is an attempt m brief to unite the world of 
science with the worlds of religion art literature and 
morality anil to show that Nature itself has pro 
oesses goals beauty an 1 vaims 

Applications are inv it*xl for the following appoint 
ments on or before the dates mentioned —A head 
of the T xtile Dcpartm nt at the Municipal Technical 
College Halifax—The Principal (April 20) A chemist 
for th Aeronautical Inspect u n D rectoiate Air 
Ministry Test House Kidbro >ke b T —The Score 
tary 8 2 Air Ministry Jkingsway W C 2 (April 21) 
Two economists for tho Ministry < f Agriculture and 
I ishc riew The Secret u-y Ministry of Agriculture 
and Fisheries 10 Whitehall Pla<e London SW1 
(April 23) An assistant lecturer in chemistry (sub 
aidiary botany or pharmocogn sy or pharmacy) at 
the Belfast Municipal College f Technology—The 
Principal (April 24) Two chemists (Class II) male 
in the Department of War Department Chemist— 
The Under Secretary of Stat The War Offioe (C 8) 
London 8 W 1 (April 28) An assistant lecturer in 
geography at the University of Manchester—The 
Registrar (April 30) Examiners in anatomy and 
physiology for the fellowship and in biology anatomy, 
physiology etc for the Conjoint Board at the 
Royal College of Surgeons of Fngland—The Score 
tary (May 1) An assistant lecturer in dietetics and 
physiology at the King s College of Household and 
Social Soienoe Campden Hill Road London W 8— 
The Secretary (May 5) 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of rejected manuscripts intended for this 
or any other part of Nature No notice is taken 
of anonymous communications ] 

Disintegration of the Dipkm 
It has been shown by Ohphant Harteck and Lord 
Rutherford m a recent letter 1 that the bombardment 
by high velocity diplons of compounds containing 
diplogen gives rise to three groups of particles- two 
groups of equal numbers of singly charged particles 
of ranges 14 3 cm and 1 6 cm together with 
neutrons of maximum energy of about three million 
volts They suggest as possible explanations of these 
results the reactions 

,D* + ,D* - ,H> + iH* (1) 

and ,D* + ,D* - Ole* + .»* (2) 

an atom of iH* of 1 6 cm range and a proton of 14 3 
cm range satisfying the momentum relations in 
reaction (1) In tins reaction it is to be oxpoctod 
that the proton and the lsotopo of hydrogen of moss 3 
would recoil in opposite directions except for a small 
correction due to the momentum of the captured 
diplon The cloud track method w extremely 
suitable for an examination of this possibility and I 
havi recently taken expansion chamber photographs 
of the disinti gration particles resulting from the 
bombardment of a target of heavy ammonium 
sulphate with diplons, to see if further information 
can bi obtained 



The first set of experiments was made with a thin 
target contained in an evacuated tube at the oontre 
of the chamber Two opposite sides of the end of 
this tube were closed with mioa windows of 0 3 mm 
and 11 4 cm stopping power respectively The 
chamber was filled with a suitable mixture of helium 
and air to increase the lengths of tho tracks of the 
short particles Under these conditions, the particles 
of 14 3 cm range emerging through the thick window 
and the particles of 1 6 cm range emerging through 
the thin window end in the chamber and the usual re 
projection permits precise determination as to whether 
the two tracks/dre oo planar and of the ranges Owing 
to the fine structure of the grid supporting the thm 


window the efficiency of collection of pairs oannot be 
high , also the companion to a 14 3 cm particle 
passing through the thin window would not be able 
to pass through the opposite thick window In spite 
of these difficulties opposite pairs of tracks of about 
14 3 cm and 1 6 cm range are observed with far 
greater frequency than could be attributed to ohonoe 
The photograph reproduced as Fig 1 is a fortunate 
example the Bhort track on the right being due to 
the new hydrogen isotope of moss 3 Detailed 
measurements of the lengths of the tracks and the 
angles between them are being made and will be 
published later 

To investigate the neutron emission a second senes 
of experiments has been made in which a target of 
the name material contained in a lead tube of 3 mm 
wall thickness was bombarded in the same manner, 
the chamber being filled with a mixture of 60 per 
cent helium in air Under these oonditions, thirty one 
recoil tracks ongmating in the gas have been photo 
graphed Assuming that those are due to impacts 
with neutrons the latter appear to constitute an 
approximately homogeneous group of maximum 
energy of about 1 8 million volts This energy 
appears to be in fair agreement with reaction (2) 
on substitution of the mass of ,He*, which eon be 
estimated from consideration of the energies of the 
short range products resulting from the transforma 
tion of ,Li* by protons* 11 The .He* group of 
reaction (2) with a possible range of about 6 mm 
would not pass through tht thinnest window used 
in these experiments but special arrangements are 
being made to search for them in an expansion 
chamber 

Ihese experiments are the first to bo made with a 
new discharge tube constructed following a design 
due to Dr L Oliphant I should like to acknowledge 
the much valuable advice which Dr Oliphant has 
always so readily given mo m the oourae of con 
atruction of this tube I am also indebted to him 
for preparing the diplogen targets used m these 
experiments 

P I Deb 

Cavendish Laboratory, 

Cambridge 


I. Kirch 17 1984 
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An Artificial Radiotlement from Nitrogen 
Massas M Danysz and M Zyw, working in this 
laboratory, have bombarded diverse substanoes with 
a rays from a thm walled glass tube (resulting range 
about 6 cm ) containing some 16 milliounea of radon, 
and immediately afterwards have tested their activity 
with a Geiger MUller counter An activity decaying 
exponentially with a half period of 1 2 mm was 
found on all the substanoes examined, namely, 
platinum, silver, lead, calcium and nickel No oertarn 
influence of the nature of the substance oould be 
ascertained The initial activity was of the order of 
60 unpulses per minute The effect disappeared when 
the range of a rays was reduoed by two very thm 
gold foils or a few millimetres of air 
In subsequent experiments, a strongly activated 
plat mum wire was used as source In order to 
avoid contamination, the wire was enclosed in an 
airtight box, oovered with a film of less than 
1 mm stopping power The effective range of a rays 
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from radium C' wu 0 5 cm The effect wan greatly 
increased and amounted to about 200 impulses per 
minute with a source equivalent to 8 mgm radium 
An obvious explanation of the effeot was that it 
waa due to the recoil of some new radio element 
produoed by the very fast a particles (Incidentally, 
it has been found that the recoil of radiophosphonu 
is oasily ileteotable ) To teat this possibility expert 
merits have been made (a) m vacuo ( b ) in hydrogen 
(e) m nitrogen ( d ) m oxygon As the effect was 
apparent only in nitrogen we conclude that it con 
sista m a transmutation of nitrogen 1 of the Joliot type, 
the probable reactions being 


(l),N 1< + »« 4 —#F M + neutron (2) # F« - .O 1 * + positron 
An examination of the particles entering tho 
oounter showed that they are completely absorbed 
by aorao 0 5 gra /cm 1 of lead An experiment with 
a magnetic field has shown definitely that the 
particles are positrons 

It appears probable that the transmutation of the 
Johot type may be found in all known cases of 
transmutation of elements involving the emission of 
protons 

L Wertenstein 

Miroalaw Kembaum 
Radiological Laboratory 
Warsaw 


March 17 

Nat* a dd*d to poof We have alnce round that NaN, give* a 
greatly Increased effect wh 1 -’ —*-"— 


New Source of Positive Electrons 
Observations made with a weak radium source 
placed inside the Wilson chamber in a magnetic 
field showed that in addition to the fl particles of 
the natural spectrum a very considerable number 
of positive electrons are also omitted 

The radiator consisted of a thm layer of radium 
salt deposited on tho inner surface of a thm walled 
glass tube This small tubo waa introduced into a 
cylindrical protecting tube (of lead in our first 
experiments and afterwards of carbon) in the wall 
of which (4 mm thick) a 2 mm opening had been 
made By this means an almost point like source of 
P rays was obtained the velocities of whioh could be 
measured m the usual way Under favourable oon 
ditions tracks of positive electrons could be observed 
once in every three to four expansions on the average 
Up to the present 30 tracks have been observed 
with the following distribution of velocities 


electrons m tho natural spectrum of radium 0 
(Aooordmg to Ellis 1 the number of electrons per 
disintegration of all groups of the linear spectrum 
of radium C is about 0 009 ) This comparison makes 
it highly improbable that the observed positive 
electrons are due to the internal conversion of y rays 
In any event the coefficient of internal conversion 
which would have to be adopted on the assumption 
that the observed phenomenon is duo to tho internal 
photoeflect from the levels of negative energy exoeeds 
the theoretical value some hundred times 

The theoretical data available are not sufficient 
for a comparison to be made A rough estimate can 
be obtained by assuming the upper limit of the 
effect which would be still compatible with theoretical 
considerations to have the following value 

Nodelsky and Opponheimer* give for tho wave 
length X ^ 4 7 x u tho internal conversion co 
efficient 5 x 10 4 If wo assume that all tho y 
lines in the spectrum of radium C with > 1120 kv 
(the number of quanta por disintegration 0 48) 
undergo internal conversion with the coefficient 
5x I0-‘ calculated for the limit of the spectrum, 
then tho number of positive ph toeloctrons will be 
equal to 0 48 y 8 x 10-* 2 X 10- 4 Thus some 

new mechanism appears to be involved in the pro 
duction of positrons being presumably connected 
with p disintegration 

It may Is added that Lecom* using tho same 
method of m\ esligation was unable to < bservo tho 
emission of positive electrons in the ease of radium E, 
where tho limit of tho spectrum dotB not very muoh 
exoood 2 me* Neither can the observed phenomenon 
be aseribod to tho effect of a particles which has 
recently been discovered by Curie an 1 Johot 4 since 
this would m >an one positron corresponding on the 
average to every 100 a particles 

Note added in proof (March 17) More recent 
experiments have shown that a consid rablo part 
of the positrons must bo due to the action of tho 
P rays on tho walls surrounding tho radioactive 
source A further communication follows 

D bKOBEIiTXYN 

E Stbpanowa 

Physical Technical Institute, 

Leningrad 
Feb 12 


> L Nadataky and J II Oppenhoimar / JUt 44 948 IMS. 
•M Leeotn OR. U7 405 IMS 
• I Curia and T JoUot c « 1M 264 1934 


Energy interval, (e /kv) 
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The number of positrons corresponding to every 
disintegration can be determined directly by oalcu 
latug the number of electrons belonging to the natural 
spectrum, the trades of which are seen on the same 
photographs We have calculated the number of 
P rave with an energy exceeding 1 000 kv , the 
total number of disintegration electrons was deter 
mined according to the well known distribution 
curve of the continuous spectrum The data obtatped 
dearly show that the number of the emitted positrons 
are not less than 0 02-0 04 for each disintegrating 
atom of radium 0 This unexpectedly high number 
exoeeds by several times the total number of photo 


Decay Constant of Radium C 
In previous notes 1 an account has been given of 
a measurement of the decay constant of radium C 
The method consisted m determinations of the 
number of a particles omitted from a beam of recoil 
atoms from radium C at various distances from the 
source For the half period a value of tho order 10-* 
seo was found During a continuation of these 
experiments it was found that the number of « 
particles emitted from a beam of roooil atoms 
depended greatly on the temperature of the walls 
of the apparatus When the walls were cooled by 
liquid air the souroe being at room temperature, 
a large number of « particles wore emitted from the 
wall facing the souroe From these experiments it 
was concluded that at room temperature the reooil 
atoms are at least partly reflected from tho walls 
of the apparatus The dependence of the number of 
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aparticles emitted from the recoil atoms on the 
temperature of the walls indicated that the shape of 
the deoay curve was complicated by the reflection 
of the recoil atoms from the walls 

Since Qamow's theory gives a much greater value 
for the life period than that found in the experiments 
with moving recoil atoms, it was thought possible 
to obtain an estimate of the life period of radium C' 
by means of Geiger counters without making use 
of the recoil phenomenon The arrangement which 
was finally adopted* consisted of two small counters, 
placed close to one another in a vessel, which was 
exhausted to a pressure of S om of mercury The 
central electrodes were oonneoted to the grid of each 
one of two amplifying valves , each of the anode 
circuits contain* il a moving iron oscillograph The 
aotivo material (about 10 * mgm ) was placed be 
tween the counters By dosing the counters by 
aluminium foils of appropriate thickness, it was 
arranged so that one of the counters was excited only 
by P particles, the other by both a and p particles 

■Z A - ZZ 

« 6 c d 


The deflections of the mirrors of the oscillographs 
were crossed, so that one mirror gave a horizontal 
deflection the other a vertical one Light from an 
arc lamp was reflected successively from the two 
mirrors and concentrated by a lens on a film, whioh 
was moved with a velocity of about 1 om per second 
The appearance of the deflections obtained is shown 
m Fig 1 (a, 6, c, d) The direction of movement 
of the light spot on the film is shown by the arrow , 
a shows a true coincidence, in 6 and o the counters 
are excited with a time difference shorter or longer 
respectively than the duration of the impulse from 
the counter, for this a value of 1 5 x 10~* sec was 
obtained in separate experiments , a time difference 
of a tenth of this could still be detected In d the 
time difference has the opposite sign to that of b 
This type of deflection is not suited for measurements, 
since the position of the bend is difficult to observe 
With radium C as source, a large number of 
deflections of the types shown in a and b (or d) 
were observed The sign of the time differences 
showed that the p particle was emitted before the 
a particle Deflections of the types a and b were 
obtained m about equal numbers , this gives for 
the half period of radium C a value of 2 x 10"‘ sec 
with an accuracy of about 60 per oent A more 
accurate determination would require a knowledge 
of the frequency of occurrence of time differences of 
different lengths Such a procedure would scarcely 
be legitimate considering that the magnitude* of the 
impulses from the oounters were varied somewhat 
The existence of eventual time lags in the action 
of the oounters was tested by using thorium C as 
source With this substance, only true coincidences 
were observed , this shows that the time lag m the 
action of the oounters is small compared with 
1<>-* sec 

J C Jacobsjcn 

Institute for Theoretical Physios, 

Copenhagen 
March 0 
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Continuous X-Ray Spectrum from a Thin Target 

In order to investigate the true energy distribution 
in the oontmuoua X ray spectrum, the target to be 
used must be sufficiently thin to ensure that the 
cathode rays passing through it produoe only a 
single exoitation For ordinary voltages, metal foils 
10-*-10-* cm thick can be used for this purpose 
The intensity of X rays obtained under these eon 
ditions is very low, a fact which prevented Kulen 
kampff 1 measuring the energy distribution with a 
crystal spectrometer 

It was found possible to investigate the intensity 
distribution in the continuous spectrum from a thin 
aluminium foil with an ionisation spectrometer 
equipped with a Geiger Muller tube counter, instead 
of the ionisation chamber The aluminium foils used 
had an initial mean thickness of 6 S X 10-* cm , 
under the bombardment by cathode rayB the thick 
ness decreased to such an extent that the cathode 
spot became semi transparent, corresponding approxi 
mately to the thiokness of 1 X 10"* cm , all the 
measurements were performed with these thinned 
foils 



axz/ 

FIS 1 


The ionisation spectrometer was set at an angle 
of 90° between the X rays and the cathode stream 
The rays were analysed by a calotte crystal, and 
entering the tube counter along its axis, did not 
strike the walls or the oentral wire The counter 
was filled with a mixture of argon at a pressure of 
46 om and air at 10 om 

Intensity distribution measurements in the wave 
length region from X, to 2X* (X, is the high frequency 
limit of the spectrum) from thin targets were made 
at voltages of 80, 80 and 40 kilovolts For oom 
par won, analogous measurements were repeated with 
a thick aluminium plate The intensity curves 
directly obtained in both oases at 30 kv are shown 
in Fig 1 Similar results were obtained at the other 
voltages 

The following points must be considered m order 
to deduce from these curves the true energy dts 
tnbution (1) absorption of the rays on their path 
from the target to the oounter, (8) incomplete 
absorption m the oounter, (3) finite slit widths, 
(4) wave length dependence of the reflection oo 
I efficient of the orystal In the oaee of the thiok target, 
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the absorption in the target i tee If must be also taken 
into consideration 

Applying the corresponding corrections and cal 
dilating from the number of quanta recorded by 
the counter the energy one can Anally obtain the 
true energy distribution in the spectrum 
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For thin targets the energy is found to be indo 
pendent of the frequency from v a to }v a At the high 
frequency limit v, there is a sharp discontinuity 
(Fig 2) This result is in accord with 8ommerfeld s* 
theory of the continuous spectrum For the thick 
target the well known energy distribution as reprt 
"ented by Kulenkampff a formula is obtained 

W Dl KELHK'Y 

Physical Teclmical Institute 
Leningrad 
Feb 9 

H Knlenksmpff Ana Pk* DH7 1«8 

•A Hommnfidd Ami Phw U 867 1981 


Vibrational States of Rb, and Cs ( 

Thb channelled bands of rubidium and osmium 
have already been studied by many authors but the 
analyses of the vibrational states have not been 
completed By close examination of the spoctro 
grains which I have obtained with a plane grating 
and a quarts lens of three metres m focal length 
I have found the vibrational structures of the bands 
and made an attempt to analyse them In the case 
of rubidium the frequencies of the heads of the 
bands may be represented as follows 
For the red system 

v - 14606 + 47 3(n + *) - 0 16(n + i)* 

67 8(n* + *) + 0 14(n' + *)• 

for the blue system, 

v - 20980 + 38(n + J) - 0 3<n + *)* - 

#7(»* + *) + 0 l(n' + *)•, 

for the violet system, 
v - 22968 + 38<n +*)-00(s + J)» - 

«K*' + *) + 0 I(n' + *)» 
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In addition to these three systems another one at 
8800 A was also observed with a spectrograph with 
a lower dispersion 


It is generally aooepted that the ground state of 
the molecules of other alkali metals is £+ and there 
are two excited states £+ and II B above this 
The system observed in the near infra red at 8800 A 
may be due to the transitu n £ + ■*- 2 £ and it 
is considered that the red one is duo to the transition 
II M *- £+ while the blue system may correspond 
to the blue band system m potassium 

In the case of cEBsium I have tried to arrange 83 
heads of tho red system at 6300 A which has already 
been measured by Rompe 1 but not onalysod The 
formula is as follows 


v 15801 + 26 7n 40 On' 

As a result of the lack of heads corresponding to 
tho higher quantum numbers an 1 the slowness of 
convorgency the terms of the second order were 
omitted In the band system at 7600 A 38 heads 
were measured and wire arranged as follows 
v 13040 + 33 In 41 3n' 
lhe other band system at 7200 A was also photo 
graphed but tho oh si i rowdmg i f tho heads near 
the sjstom origin makes it very difficult to measure 
the hi ads From the nuasunments of 16 heads m 
the region of longer wave lengths it was known that 
the vibrational juanta of the lower and tho upper 
states were 39 cm 1 and 29 cm 1 respectively A 
new alworption band was observed in the infra red 
spreading from 8736 A to the farther infrared 
In the case of cdbhiuiti four band systems wore 
observed near the resonance doublet but there are 
only two systems in other alkali metals Probably 
at the upper level of the system at 8700 A and 
7600 A the molecules will dissociate into a normal 
and an excited 'P,/, atom while at 8200 A and 



7200 A they dissociate into a normal and a *P, t 
atom 

The strong absorptions at the shorter wave length 
end of the hand observed in the cssium, are due to 
the fact Chat on one branch of the Condon parabola 
the wave lengths of the heads are nearly constant 
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It te very interesting to remark here that the 
logarithms of the vibrational frequencies in the 
ground states of the molecules of five alkalis and of 
lour halogens, together with four elements m the 
sixth group m the periodic table, vary linearly with 
the logarithms of their atomic weights, as shown 
m the accompanying figure (Fig 1) The points 
corresponding to K, Cl S were displaced downwards 
This anomaly appears also in the fifth group N, As, 
Bi he on a straight lino and P below tho line 
Full aooounts of the experimental results will 
shortly be published elsewhere 

E Matuyama 

Physical Laboratory 
Tfihoku University Sendai 
Deo 26 

1 B Romp* Z P*w 74 175 1938 


Stark Effect for the Hydrogen Isotopes 
Kkcemti y we have taken several photographs of 
the btark effect in a mixture of the two hydrogen 
isotopes, using deuterium kindly supplied by Prof 
Urey The measured eoro field separation of each 
pair of Balmer lines persists m high fields with 
small variations as noted below 

Tho minimum field for good resolutions in the 
Staik effoot is fortunately the same for nearly all 
the Stark components of each Balmer pair It vanes, 
however, from about 60 kv /cm m Hj 1 • to 130 
lev /cm m Ha* ’ 

From left to nght in the accompanying photo 
graph (Fig 1) of Hy 1 • one finds alternately oom 
ponents of Hy* and H y * Tho maximum field of 
62 kv /cm is sufficient to show the character of the 
lines, and to separate completely the two Stark effects 
The displacements are not exactly those given by 
tho kps tom theory even when one allows for the 
eocond order effect The irregulanties are made 
especially clear m the present analysis through 
variations in the separation of protium-deutenum 
pairs of Stark components At maximum field, the 
pair of moderate intensity immediately to the right 
of the oentre of the a image (Epstein A " 3) have 
a separation 9 per oent higher than that of the 
corresponding pair on the left The oontrast is even 
more pronounoed in the it images From the evidence 
it appears improbable that these irregularities are 
constant for all field strengths Acoording to 
measurements on Hy 1 *, they are too large to attn 
bute entirely to variations in tho fine structure 
separations for the two isotopes 

In moderately high fields, the oentral a component 
of Hy* appears to swing sharply to the rod as though 
the second order effect were abnormally high This 
n found to be due to a superposed new molecular 
hne which is clearly resolved through its large red 
shift in fields of 70 kv /cm Like most molecular 
lines on our plates, the new line has appreciable 
mtenmty only in rather high fields With a given 
mixture of isotopes, we find that at Eero field the deu 
tenum line is always stronger in Hy 1 'than mH^ 1 * In 
the aooompanying photograph, the light hydrogen line 
is clearly much the stronger in the normal spectrum 
With the application of even low fields, however, the 
tnergy passes more to Hy 1 , so that at maximum field 
the two patterns are of almost equal strength The 
intensity variations suggest as their pnnoipal origin 


collisions of the second kind between atoms of ths 
two isotopes This phenomenon might be expected 
to beoome most prominent in oases of perfeot 
resonance which exist at fields where components of 
the isotopes cross In tho region between the strong 
oentral s components, and at moderate fields it may 
be notioed that a component of Hy* persists while 
the component of Hy 1 , which should cross at this 
point, is certainly weaker and appears to be lost 
On the above grounds, one may tentatively say that 
oollisions of the second kind are mere probable when 
the light atom is the one excited There may be 
however, a selective action whereby certain pain of 
iso topic states are preferred in energy transfers , for 
the relative intensities of corresponding components 
of Hy* and Hy 1 are clearly not constant throughout 
the photograph, and in H^ 1 * these fluctuations are 
more marked This amounts to the statement that 



Fid 1 The speotnl Hue Hy 11 In Held* up to 
58 kv /om 


there are departures from tho SehrOdinger intensities, 
and that the departures are not the same for the two 
isotopes 

A groat many new molecular lines are found with 
moderate displacements The research is being 
extended to inolude a study of the molecular spectre 
as well as the atomio spectra with varying propor 
tions of the isotopes 

Explosions ooour in Lo Surdo sources when a small 
amount of oxygen is allowed to mix with the 
deuterium at a total pressure of one to two milli 
metres Under suoh conditions, explosions are not 
observed with light hydrogen In the present ease 
they appear to be set off by a rather intense heating 
of the cathode surface 

J S Fostk* 

A H 8nu 

Macdonald Phyaics Laboratory, 

McGill University, Montreal 
March I 
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Absorption Spectra of Chlorophylls a and b at Room 
and Liquid Nitrogen Temperatures 
Tax absorption spectra of ether solutions of 
chlorophylls a and b prepared by the method 
described earlier 1 were photographed at tho tom 
perature of liquid nitrogen A Stemheil spectrograph 
and panchromatic plates were used for the spectral 
region X 4100-6700 A Pyrex glass absorption cells 
with internal thickness of 1 mm contained the 
solutions Four plane quartz windows m the walls 
of the Dewar vessel permitted parallel light to pass 
from the Mazda source through the liquid nitrogen 
bath and the solid solution of chlorophyll in ether 
to the spectrograph slit The slit width was 0 02 
mm The photographs were taken as soon as possible 
after freezing tho solutions because the development 
of oracks in the solid other solution caused it to 
become rather opaque in two hours 

In the following table is a comparison of the 
absorption maxima measured at room temperature 
by a spectro photoelectric method* and those 
measured at 166 C by the photographic mothod 
The bands at room tempt rature aro listed in order 
of their decreasing absolute intensities The band 
intensities at 196 C arc listed in decreasing order 
as they appear on th plates 

Wavw-lmgtl« of Absorption Maxims 


At — 196° C the absorption bands are consider 
ably narrower than at room temperature and their max 
ima are shifted Absorption spectra of fraction c 1 
at — 198° C were intermediate between those of 
components a and b 

I Paul 7schxile Jh 
(National Research Felli w 
in the Biological Sciences) 
George Herbert Jones Chemical Laboratory 
University Chicago 
March 6 


Investig ati o n of Paraphyacal Phenomena 
A oxBTAor interest in the physical aspects of 
psvohioal research has recently been shown m these 
oolumna 1 In view of the foot that the controversy 
seems to turn mainly upon the alleged paranormal 
or extra-oontemporary physical powers of Rudi 
Schneider, it may be worth while briefly to record a 
senes of experiments with that medium, although the 
results are merely of a negative character Full 
exper im ental details will m due course be published 
m the Proceeding of tho Society for Ptyehical Rticardi 
Sittings were held about twice a week from October 
1938 until March 1934 inclusive m the eiance room of 
that Society No evidence of absorptions of a beam 


of infra red light of the type reoorded by Osty 1 and 
Herbert* could be obtained notwithstanding frequent 
announcements by the trance personality that the 
foroe had entered the ray The apparatus used was 

(1) a Moll galvanometer with Moll thermopiles and 

(2) a Westinghouse oopper-ooppor oxide photoelectric 
oell in senes with an Einthoven galvanometer In 
both eases the sensitivity and the precautions taken 
against electncal leaks, vibration and stray heating 
effects were such that an absorption of one half per 
cent oould be detected All visible light was excluded 
from the beam by a sheet of ebonite of thickness of 
0 005 cm or by a flit* r of 1 cm of a saturated 
solution of iodine in carbon disulphide in a glass 
vessel or by both For this solution Coblenz gives 
the following transmissions 

Transmission Por cent Transmission Per oent 
0 75(i 0 3(i 60 

1 0g 80 4g 10 

1 2 5(i 90 5(i 0 

This filter was used because tho photographic work 
of Rayleigh* and Herbert indicated that absorptions 
did not occur at wave lengths shorter than Ip while 
Herbert and Osty using photocells which cannot 
liave been sensitive beyond 6-6(1 both rooordod 
absorptions Tho thermopiles should have been both 
sensitive and rapi i enough to detect absorptions of 
the type previously recorded and the surface density 
of lllumuiation was kept low as this is supposed* to 
increase the chance of observing absorptions The 
jx ssibihty of short period absorptions was negatived 
by tho use of tho photocell 

A cinema camera was installed with a film sensitive 
to the infra red supplied by Messrs Ilford and it 
was found possible to obtain sharply defined moving 
pictures in a feeble rod light By increasing the flood 
lighting and using horn or ebonite filters it is con 
fidently expected that cinema films could be taken 
in total absence of visible light By this means, 
motion pictures of telekinetic phenomena could be 
obtained in a light that is innocuous to tho medium 
No evidenoe however could be obtained of the 
tolokmetio phenomena recorded by Price* and others, 
with the exception of a considerable number of 
movements not oxoeedmg 10 om of a hanging 
curtain In order to determin) whether these were 
due to draughts a strip of tinfod about a foot m 
length was so hung about 5 mm from a vertical 
metal plate that a slight draught brought them into 
oontact and rang an eleotnc bell The whole was so 
plaoed that tho force had ready access to it and that 
draughts oould not affoct it Under these conditions 
the bell did not ring though tho curtain continued 
to move 

The foroe on several oooasions was announoed by 
the medium in trance to have gone into on< of a pair 
of cotton wool lagged boxes and remained there for 
a period of some 15 minutes If any change m the 
difference of temperature between the two boxes was 
produced during this period a oopper-oonstantan 
thermocouple showed that it was loss than 0 003° 0 

During a period of half an hour the foroe oould 
produce no significant difference in the rate of growth 
of two strains of Bacillus fluoreecent or m the fer 
mooting power of yeast 

A comparative investigation of the medium s 
personalities normally and m trance was undertaken 
by means of the word association tost m conjunction 
with the observation of the psychogalvanic reflex A 
preliminary scrutiny of the results shows that Olga’, 
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the tranoe personality baa a vocabulary limited to 
the few words used by her during the ordinary 
sittings 

It has been alleged that the tranoe personality is 
aware of what goes on in the dark stance room" 
m these sittings this was not found to be the case 
The rateof breathing of the medium in tranoe ranged 
in these sittings from 90 to 260 oyoles per minute 
continuing with two or three intervals of some 15 
minutes each for 5 to 0} hours The longest con 
tinuous pi nod was 2} hours with frequent stops 
totalling about 10 minutes In view of tho fact that 
this respiration has been regarded as a remarkable 
physiological phene menon samples were collected 
and analysed by Dr ( G Douglas showing that the 
medium in no way ovorbreathes As the rate of 
respiration increases so its dtpth decreases I 
total oxygen consumption per minute obsc rvod never 
exceeded 1410 ec at nip which corresponds to 
a man walking somt four miles an hour During 
tranoe this medium is in constant often violent 
movement so that these results are ui no way 
paranormal Moreover we have found no difficulty 
in imitating his breathing 

I \try suggestion made by tho medium and the 
trance personality was acted upon and botfc re 
pea tod ly expressed their satisfaction with tho arrang 
ments and with the in\ estimators On e ur hi le it is 
impossible to speeik too highly of Kudi hi hneider s 
willingness to submit to every suggested tost anil 
oontiol , he acted throughout with the most scrupu 
lmis straightforwardness 

Thboduhk Ujcstrrman 

OLIVFR ( A TTY 

Society for Psychical Research 
31 Tavistock Square W C 1 


K Osty Supernormal Anprcta of hmjryy and Matter (F W H 
Myers Mem rial Lecture) pp is 30 1933 

" H Price U 111 Schneider 18*0 Ai Account of some f rthcr 


Transformation of Yellow Mercuric Iodide into the 
Red Form 

Roowxn and Elder 1 have obsorvwl microscopic 
ally that when yellow orthorhombic crystals of 
mercuric iodide are touched the change into tho 
red vanity continues through tho whole mass of 
crystals and the resulting {meudornorph consists of 
minute octahedrons of tho red form 

It is well known that the yellow form crystallises 
from a solution of morcunc iodide m alcohol and 
exists for varying lengths of time On viewing undor 
the microscope single crystals free from efcehod 
markings the change from the yellow into the red 
vanety is found to be m accordance with the usual 
typo observed in solid reactions After about 15 
minutes nucleation usually occurs along the whole 
length of the crystal edge the interface then 
advances rapidly across the crystal parallel to the 
opposite edge Occasionally nuolaation occurs as a 
thin strip in the interior of the crystal parallel to 
the edges the interface then moves out towards 
the edges of the crystal with approximately the same 
linear rate m both directions It appears that 
nucleation occurs along some weak axis m the crystal 
and immediately spreads along the whole length , 


the reaction proceeds with the usual parallel advanoe 
At 20° C the mean linear rate of advanoe of the 
interface was 0 0025 cm /sec 

By heating the red variety very much smaller 
rhombohedra of the yellow form were volatilised on 
to a oover glass Such crystals commenced to change 
into the red form after about live hours the reaction 
spreading inwards very slowly from all four edges 
with the usual parallel advance of the interface 
ootahedra of the red form could bo observed m the 
decomposed part of the crystal 
The linear advanoe of the interface parallel to the 
edges of the crystal has previously been observed m 
the case of true decomposition for example potassium 
hydrogen oxalate hemihydrate* and potassium 
ohlorato* and it appears to be characteristic also of 
the transition from one crystallmo form into another 
of polymorphic substances 

Investigation of the reaction is proceeding 

John B M f oppock 

Robert Gordon s Colleges 
Aberdeen 


Rod well and Elder Pros Roy Soe SB 1K1 1878 

H me and Colvin Pm Roy Sor A, 186 A3& 1820 

1 ppoek Colvin and Hume Train Far See ft 283 1881 


Rate of Nucleation of Copper Sulphate m Vacuum 

Tit* rate of growth of tho centres of d hydration 
f f CuS0 4 6H.O varies with the crystal direction On 
the large faces of tho crystal the nuclei grow m tho 
form of a cross and the direction of th< imis of the 
cross are parallel t > two of the crystal axes The 
underlying surfacos of the nuclei prove to bi very 
complex fur a disc of dehydrated material i* found 
to be suspended from the longer arm of the cross 
Tins disc passes into the crystal at an angle of 
approximately 33 

Counts have been made of the rate of production 
of emtres of decomposition on the surfaces of a 
crystal when this has been removed from the 
saturated solution carefully dried and placed m a 
high vacuum No visible nuclei appear at room 
temperature until after an induction period which 
is of the order of 100 minutes at 18° C Thereafter 
the number of nuclei increases at a linear rate Tho 
length of the induction period decreases with in 
creasing tempt rature but on account of variations 
in the behaviour of individual crystals it has not 
been possible to determine the temperature co 
efficient Sc ratchet! crystals give shorter induction 
periods and crystals with irregular surfaces give 
larger numbers of oentres than more perfect crystals 

The induction period is most probably due to the 
slow rate of growth of the nuclei when first formed 
this rate being much slower than that of visible 
nuclei It is thus incorrect to assume m all oases 
of solid decomposition that the outward rate of 
growth of the nuclei is constant at all stages in their 
growth 1 In the decomposition of barium azide 
whf re the rate of decomposition is given by dpldt •» i“ 
and m that of mercury fulminate where dpjdt I", 
the observed induction periods are in the main to bo 
ascribed to an accelerating rate of nuolear growth 
N F H Bright 
W E Garner 

The University 
Bristol 
March 16 

•Of B V InasOov Ptm « SttiJM Uwto* 4 834 MU 
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Photochemistry and Absorption Spectrum of 
Acetone 


It has been generally assumed that the explanation 
of the diffuse absorption spectra of aldehydes and 
ketones m the ultra violet is the occurrence of a 
process of predissnoiation involving the splitting of a 
C — H or C — C link' Against this observation are 
the following observations 

(1) The vapours of aldehydes and ketones exhibit 
fluorescence 

(2) The unimolecular decomposition is alwaja 
accompanied by bimolecular polymerisation 

(3) The quantum efficiency of decomposition is 
diminished on passing from L - H to t ( com 
pounds 

(4) C omplex ketones decompose in quite a diffi rent 
way from acetone giving very little carbon monoxide 

(fl) I he photodecomposition is not a chain reaction 

The photo reactions of ac etonc illustrate (1) und (2) 
In the gaseous state it decomposes with a quantum 
ifheii in y of about 0 2 onlv\ and wo havo found that 
in the liquid state it polymerises (without dtcom 
position) with about tin same quantum < fluu nc> 
As it is difficult to assume a back reaction to cxp’^in 
the low iffifitncj’ it seems more prohabl< that no 
splitting of a link occurs in thi ixcitul molecule 
Instead two processes may occur (i) bimolecular 
interaction to givi polyint risation (ii) unimolorulat 
decomposition through tlio similar interaction of two 
ports of the niolec ule for t xample 


(H, 
( H, 


■CO 


+ CO 


In the case of the ketone (O the 

, , „ CH, * CH 

products are not tint xpectedly I and 

(H, 

!> 5 : >ro ‘ 


Unless the above ummokcular dissociation takes 
place within a rotational period it b comts m cessary 
to find another oxpl motion of the difluscmss of thi 
absorption spectrum of some of these substances 
We have recently exanunod the absorption spectrum 
of acetone, using pressures 0 1-200 mm in absorb 
mg columns up to ono metre With piessuros higher 
than a few mm a region of continuous absorption 
extends from c 3200 A to 2400 A , with a maximum 
at about 2800 A This is the region characteristic 
of compounds containing the >0 = 0 group At 
lower pressures in longer columns and under higher 
dispersion (Hilger iff, spectrograph) this continuum 
splits up into about four groups each containing 
about 20 diffuse bands The centres of the respective 
groups he At r 3100, 2000 2710 and 2070 A Ihe 
corresponding intervals are 2740, 2420 and 2010 cm 1 
(A strong Raman frequency of acetone is 2900 cm 1 ) 
The width of the bands is of the order 2 0 A (c 
30 cm - l y and their separation uniformly about 4 A 
With increasing pressure the bands widen and tlin 
groups extend so as to produce an effectively con 
tinuoua absorption 

This type of equally spaced diffuse narrow diffuse 
bands is similar to that found m other Y shaped 
molecules 1 Assuming that the CH, groups of aoetone 
behave as single masses of IS, ana using probable 
interstomio distances, the moments of inertia of the 


Y shaped molecule are such that the rotation lines 
in the bands should be separated by only e 0 4 om 1 
There will, moreover, be a double senes of P and B 
branches It seems therefore inherently impossible 
to detect the fine structure in this speetnim, and the 
diffusoness of the bunds can be attributed to an 
unresolved close packing of the rotation lines without 
calling upon the additional hypothesis of prediHSOcia 
tion 

In the case of formaldehyde, where the moments 
of int rtiu are much smaller, it is not surprising that 
a region of fine structure is observed followod bj 
diffuse bands indicating unimolecular rearrangements 
within pern*Is greator or less than those of rotation 
b J Bowbn 
H Y\ Thompson 

1 iiivi rsity ( olloge and 
bt John s Collegt 
Oxford 
beb 27 


O Herr!era 7rant Par Sir. *7 178 1831 R Mockc, 
O II 11am n and 1 llsnlplt f A ' ' ” 

r Nil, r 0 \\ Jig and 0 B hint 
l i M (I (In P II Lrlghton awl t 

MOWN rrl»h Traiu tar W » KM 


l US 188 1830 


Activated Adsorption and Para-Ortho Hydrogen 
Conversion on Charcoal 

Thf para ortho liyclrogtn cnnvtrsion was used bv 
iis among other reaction* at tin suggestion of Prof 
A brutnkin in order to inw*tigutt the chemical 
properties of hvdmgtu adsorbed on charcoal at high 
temperatuu* 

It has Is-en shown in a qualitative way by Harknesa 
anil brnmott* and by Rummd* that adsorption of 
hydrogen on the Biirftu e of catalysts diminishes their 
activity in the ortho para hyilrogin conversion at 
1)0 K 



We have investigated the relation between the 
v clocity of the para ortho conversion at 20° C and 
the quantity of gas adsorbed in the activated form 
The charcoal was outgassed at 950°, then allowed to 
cool to the temperature of hydrogen adsorption, and 
after a definite amount of gas was adsorbed, further 
oooled to room temperature The velocity of the 
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par*-ortho oonvemon was measured at 30° C using 
the dynamic method Theee experiments (Fig 1) have 
shown that the half period of the reaction t falls in 
an almost linear way when the quantity of hydrogen 
adsorbed at 500° increases The adsorption of 
0 17 oo hydrogen on 1 gm of charcoal brings 
down the velocity to almost sero , this quantity of 
hydrogen covers less than one thousandth part of 
the surface Further increase of the quantity of 
adsorbed hydrogen has praotioally no influence on 
the velocity of the reaction The poisoning action 
of hydrogen adsorbed at high temperatures is also 
observed when the para ortho conversion was carried 
out at 300° but the measurements in this oase are 
inaccurate because hydrogen is already adsorbed 
with a measurable volocity in the activated form at 
300° and tho catalyst is therefore gradually poisoned 
during the reaotion 

The change in catalytic activity caused by the 
activated adsorption cannot be explained merely by 
a diminution of the van der WaaJs adsorption* as 
experiments which we have carried out have shown 
that the latter is practically uninfluenced by a 
previous activated adsorption of 0 17 c a of hydrogen 

R IJURSTHIN 

Moscow. P Kashtanov 

Feb 3 


1 Usrknom and Bmmett J Amur Cktm ioe M 3490 1933 

■ Hummel I Chrni A Iff 227 1933 

• BonliODtr Fsrkss and Bummrl 1 pktn Chtm H H 225 1031 


A Reducing Substance in Brain Tissue 
EXPBBMMT8 m this laboratory on the chemical 
basis of some histological staining reactions of brain 
tissue have shown that all the brain tissues oxamined 
(mouse rat, guinea pig, ox) contain a substanoe which 
has the peculiar property of reducing silver nitrate 
in neutral or aoetio acid solution at room tom 
peraturo, although amraomaoal silver nitrate is not 
readily reduoed in the oold Extracts of brain tissue 
oontaming this substance reduce phenol 2 6 diohloro 
indophenol under the conditions described by Hams 
and Ray 1 and Birch, Hams and Ray* for the estima 
tion of asoorbio acid m tissues and aqueous aloohobo 
extracts of ox brain tissue oontarn the reducing 
equivalent of 12-15 m gm of asoorbic acid per equiva 
lent of 100 gm of tissue, as determined by this 
method But the general properties of this substanoe 
(or substances) clearly differentiate it from asoorbio 
acid, as shown m the following table 



No iiti MorbvOa ictlrtty 


Annette said 



Daily doses of ox bram extract oontauung the 
reducing equivalent of 6 mgm of asoorbio acid failed 
to prevent the appearance of the symptoms of scurvy 
m guinea pigs fod on a scorbutus diet, and it is dear 
that es ti mations of asoorbio acid in bnun tissue by 
the indophenol titration method yield fallacious 
results 

The activity of solutions of this reducing substance 


is easily destroyed m both acid and alkaline solutions, 
which renders concentration difficult, but expert 
ments are prooeeding with the view of its isolation , 
solutions are somewhat stabilised by the addition 
of cyanide, which suggests the possibility that 
sulphur is concerned m the activity of this substanoe 
A crystalline semi oar bozono, m p 251°-252° C 
(uncorrected), has been isolated from active extracts, 
but it is not yet possible to determine whether or 
not this is a derivative of the active substance 
The possibility of identity of the reducing substanoe 
from bram tissue and that obtained from tumour 
tissue by Boyland* and Hams* is under consideration 
but it is not proposed to name the substanoe from 
brain tissue jet 

F G Young 
M Mitolo 

Department of Physiology and Biochemistry, 
University College 
Gower Street W C 1 


-d Hay Biocktm J (7 303 1033 

1 Birch Harris and Hay Md *7 500 1033 
*7 802 . 1033 

— » Oot 14 1033 


’ Boyland, ibid 17 8 


Serum Phosphatase in the Domestic Fowl 
It has been suggested that skeletal reserves of 
calcium may be available for eggsholl formation in 
the domestic fowl 1 If this suggestion is correct, 
alterations in tlie metabolic activity of the bony 
tissues might be expected in association with the 
laying period in the hen Moreover, plasma phos 
phatase has been used to study alterations in calcium 
and phosphorus metabolism m sheep* and tho associa 
tion of increased serum phosphatase with clinical 
disorders of bone is now fairly well established As 
opportunity has arisen therefore serum phosphatase 
estimations have been made on birds at different 
stages of tho reproductive cycle using Bodansky’s 
technique* and his definition of the unit of phos 
phatase Some of the results secured so far are 
given 

Birds Hied Units of Serum Phosphatase 

3 Cockerels 4 1 4 0 80 

13 laying Pullets 0 2 7 8. *7 1 10 8 , 28 3 8 8 

8 3 16 4 18-0 9 8 IS 4 0 0, 

27 7 18 7 88 S 

84 0 ISO 

44 88 £0 48 17 88 S«| 

5 8 28 


2 Pullets In moult after 



The values for oookerels sod sexually immature 
pullets are comparable those for laying and moulting 
birds are higher There may well be a physiological 
morease of scrum phosphatase in the laying hen, 
although it is realised that the morease may be 
related to functions other than bone metabolism and 
shell formation 

The valuos obtained from laying birds are very 
variable, and it will be desirable to study these 
variations m relation to egg production 

R H Common 

Chemical Research Division, 

Ministry of Agriculture, 

Northern Ireland 


»J&ra Ml- 
•feodaosky A J DM Cbm 181 88-104, 1088 
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Negative Oxidation-Reduction System of B. coll 

Stephenson and Stickland (1931) 1 demonstrated 
m B cok an enzyme which could catalyse the re 
duction of methylene blue by molecular hydrogen 
Examination of this reduction process discloses a 
striking resemblance to the hydrogen eloctrode 

bacteria 

(1) H, -► 2H+ + 2s 

platinised Pt 

(2) H, -► 2HI- + 2e 

In other words, the bactenum behaves like a 
platinised platinum surface m bringing molecular 
hydrogen into equilibrium with hydrogen ions We 
have investigated the reversibility of this reaction of 
B colt using as an indicator y y dimethyl dipyndyl, 
the E, of whioh lice in the range of the hydrogen 
electrode from pH 7 9 

The reversibility was tested (1) by maintaining the 
pH at a constant level and varying the partial 
pressure of hydrogen, and (2) maintaining the partial 
pressure constant and varying the pH The observ t d 
jiotentials agreed well with the tlieoretienl potentials 
calculated for the hydrogen eloctrode under identical 
conditions This revorsible hydrogenaso system of 
B cok ih the most negativo oxidation reduc tion 
system as yet described in living colls The compli ti 
experimental details will bo published shortly 

L H Stickland 
D E Grffn 

Institute of Biochemistry, 

Cambridge 

1 Stephenson and SUckUnd Biadum J tt 205 llUl 


Origin of African House Rats 

Three main typos, or mutations, are known of 
the common house rat (1) a grey type with grey 
belly (ttatiua mttu* ratine, Lmns-us) (2) a brown tvpc 
with grey belly (R r aUxandrmue V (xooffroy) 

(3) a brown typo with a creamy belly (if r frugtvorue, 
Raflnesque) 

From an analysis of the distribution of the wild 
stock it has been possible to show that this wild 
stock represented by if r frugivorua originally come 
from north west India the wild race inhabiting the 
lower Indus Valley being identical with it, this race 
is the westernmost of the wild local races of if rattue 
and » connected by intermediate typos with the other 
races found in India and Malaya Rats of the stock 
developed from this type ore oommon all over Africa, 
the white bellied typo being imported by coast 
shipping, and the grey bellied overland up the Nile 
Valley so far as Uganda, in the trail of overland 
trafllo, or even earlier with the immigration of the 
cattle raising tribes from the north It has recently 
been possible to show that in addition to thejrugtvorm 
stock, and its mutations, another race of Indian rat 
has been material in building up the houso rat 
population of East Africa Both the wild cream 
beUied (if r wrouglUont, Hinton) and a parasitic grey- 
bellied mutation (if r rq/eteens. Gray) of the more 
rufous South Indian rat have been found on Zanzibar 
Island, in oentraJ Kenya, and as far inland as 
Uganda They probably came from India by shipping 
on the Bombay-Goa Zanzibar track 

The posnbibty of analysing an introduced rat 


population appears to be of importance as it is much 
easier to trace the origin of these rats than that of 
either man or fleas carrying disease It will probably 
be found that the history of the Uganda plague 
centre can be reconstructed in this way It looks 
as if the various types keep separate, and that they 
differ in their biology It is not known at present 
whether the different races and mutations of house 
rata differ m their susceptibility to or immunity 
from plague, although certain observations would 
point in that direction 

Ernst Schwarz 

Zoological Department, 

British Mum urn (Natural History) 

March 0 


An Ancient Foxtail Pine 

My young frond Mr Allan Gaplan has recently 
obtained a remarkable scries of fossil plants in the 
Miocene shales at Creede, Colorado Among these 
tfie conifers are especially interesting, and one 
spocimon consists of a small cone, about lfl mm 
long broadly oval m form, the scales armed with 
long priuklts (Fig 1) 1 sought the advice of my 

colleague. Dr Edna J, Jihnson, who at onoo pro 
duced some immature cones of Pxnue anetata Engel 
mann, the foxtail pino of the weetem mountains of 
the United Statin On comparison it was impossible 
to see any difference Knowlton (1923) described a 
Ptnui rroaaii from Creede, based on foliage whioh 
docs not appear to differ from that of P anetata 



Tio 1 Com of Pima eratete crouu (enlarged) I hoto 
graph Hugo Kodeck 


In common with other writers I ha\e assumed 
Miocene species to bo distinot from their modem 
relatives, oven when the visible differences wore 
slight, and such as might indicate only a variety or 
form in the modem flora Considering the millions 
of years intervening, it has seemed reasonable to 
assume that the species would be different and to 
suppose that if we had the complete plants, other 
differences than thoso recorded would be apparent 
What shall wo do. however when there are no 
visible differences T 

In a paper recently received 1 on tho Miocene flora 
of Oregon, Mr H D MacUmitie proposes a new 
species, Acer negundouke, based on fruits which ho 
says are plainly referable to Acer negundo, L ’ 
Ho not only fails to cite any differential characters 
ft)r his species, but also expressly states that there 
sre none, so far as the material shows Similarly, 
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the foxtail pme from Croede appears to have no 
characters separating it from the living tree In 
suoh oases it appears premature to offer a new 
speeifao name, though an argument can be made, 
that in all probability the plants are not identical, 
and only appear so owing to tho lack of adequate 
fossil materials Perhaps the most reasonable com 
promise would be to use trinomials, in the cases 
referred to, Pmua arxdata crotn* and Acer nrgundo 
negundovdes This system at any rate enables us to 
avoid committing ourselves to the doctrine that the 
plants are positively, and m all respects, identical 

From a general biological point of vuw, it it 
relatively immaterial wither the Oreede fossil pmo 
is exactly the same as the modem one I ho significant 
thing is, that it is substantially the same, and that 
this typo of pme has existed in these western moun 
tains of the United States from tho Miocene down 
to the present day In all this tune, like the snail 
genus Ortdhtlxx, it seems to have occupied tho same 
general area the higher elevations of our south west 
country It has not spread into Mexico British 
America or the eastern United States It is an 
isolated type, but a Californian species, P balfounana, 
may be regarded os an offshoot from it 

It seems probable that the Croodo flora may be 
essentially contemporaneous with that of h lonssant 
though v*ry different in most of its species Creedo 
is to day at a considerably higher elevation than 
Florissant, and presumably was so in Miocene tunes 
If two floras of tho same age, but from different 
elevations, are preserved m a now tomporate region 
tho one from the higher elevation may be expocted 
to resemble most that now living in the same district 
and hence may be regarded as more modem V cry 
few high altitude Tertiary floras hove been preserved, 
so that at Creedo assumes more than ordinal-} 
importance 

T D A Cockhmix 

University of Colorado, 

Boulder, Colorado 
Dee 20, 1033 


Heredity of Amndia 

A v khv remarkable pedigree of aniridia was 
publish! d in 1016 by an American ophthalmologist 
Samuel Rwley It was undoubtedly issued m good 
faith by a roan, now dead, who accepted, without 
verification the statement of a hospital patient who 
suffered from the deft ct Tins almost blind man 
aged 27, described tho occurrence of a total absenoe 
of ins in 111 of lus 110 relations in four generations , 
he gavo, moreover, the age, or age at death, and the 
Christian name of moat of these 110 relations , his 
statement was confirmed, from hospital notes, in the 
case of one individual only 

Now this pedigree is such as to arouse instant 
mistrust on the part of a geneticist A low yoars 
ago I took some considerable pains to get m touch 
with thi family to obtain support for the facts These 
efforts met with no success, and I was ultimately 
advised by the late Dr Lumen Howe, a former 
presidtnt of tho American Ophthalmological Society, 
who had also inquired into the matter, that the 
history was entirely untrustworthy and should be 
suppressed 

Rislev could never have considered the facta 
presented to him by his junior house surgeon’, 


for he oven includes the statement concerning 
one case of bilateral aniridia, that the woman had 
ono blue oyo and one black eye 

Unfortunately, tho history has boen repeatedly 
reproduced in America and in Great Britain , recently 
it has been made use of for propaganda purposes 1 
It was even presented to the Prevention of Blindness 
Committee by a witness who was called, as an 
export to advise on the prevention of blindness due 
to hereditary causes 



A warning regarding tho pedigree m tht Nettle 
ship Memorial Volume ’ has been, apparently in 
effective I therefore append a copy of the pedigree 
(big 1) and hope my warning will be supported by 
tile publication of this letter in Natubk 

Julia Bkli 

fralton Laboratory, 

University College, 

(rower Street, London, W C 1 
March 1 

Rn »( p 181 sad Bri 3f«4 J, Jsn 1M* p M 


Thermal History of the Earth 
Paor Abthub Holmes has written to me to 
point out that I have misunderstood his meaning 
in his recent paper on tho above subjeot 1 In this 
paper ho states (p 187 and Fig 9, p 179) that the 
condition for permanent convection currents to be 
possible in the earth’s crust below a oertain depth 
is that the adiabatto and freezing point gradients of 
the fluid substratum should bocome tangential at 
that depth I assumed that he meant that, if the 
actual numerical values of the two gradients at 
vanouB depths were plotted against the depth, the 
two resulting curves would touch at the critical 
depth, and that consequently if the freezing point 
gradient were greater above this depth it would also 
be greater again below it 
What Prof Holmes actually intended was, that if 
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starting at any point on the freezing point against 
depth curve, we plot a scoond curve giving the 
temperatures of a column of liquid in oonvoctive 
equilibrium, there would be a certain depth at which 
these two curves become tangential Thm means 
that below this depth the freozing point gradient is 
less than the adiabatic gradient, which is ns is well 
known, the correct condition for the existence of 
permanent convection currents in a liquid radio 
active column cooled slowly at the top and in con 
tact at its highest point with its own solid 

On re reading Prof Holmes’s paper and care fully 
examining his curves I see that the latter view is 
what he expressed and i should like to take this 
opportunity of apologising to him for mwropre« nting 
his real opinion in my recent paper on homo Dilh 
culties in Current Views of the Thermal History of 
tho Farth * ihoro is I think, little doubt that the 
requisite condition will bo satisfied at some depth in 
the crust Tho available data aro msufhcic nt to fix 
the depth but such as they are, point to a value of 
some hand rids of kilomctn s* 

J H J Pools 

Trinity ( olloge 
Dublin 


Jctrn. 1 t n The FtrUi JndVd.p HI juidloole H H and 
Poole J a J J Mag p SCO March ltlJH 


Surface Markings of the Henbury Meteorites 

Dr L J Spencer in describing tho Hcnburj 
meteorites 1 , states The surface markings in 

all ciimh appear to bo the result of sculpturing by 
weathering processes No clear evidence was detected 
that the original surface on any of the masses had 
been pn served Having examined marly all tho 
irons found at Henbur\ both by our parties from 
tho Kyancutta Museum and by prospectors and 
others, I consider that Dr Spencer s statement needs 
qualification 

The irons buried to considcrabli depths ore cer 
tauily rusted and have lost all resemblunce to the 
original surface markings and the saino is true to 
a less extent of the buried portions of tlioso irons 
which were only partly < xposed , whilst other i listed 
irons have been at one tune buried, but exposed laU r 
by lowering of tho ground surface Omitting further 
reference to these rusted irons, there remain two 
groups of material which I regard as exhibiting 
dearly the original surface markings 

The clearest evidence of unweathered condition 
is found m many of tho twisted slugs tom from 
crater meteorites in landing or in the subsequent 
explosion These have tuts, scratches and bruises 
which cannot be attributed to wmd orosion or other 
forms of weathering, but aro as clear and fresh as 
if recently made This evidence, if accepted, indi 
cates a probability that some of the individual 
irons may be in equally fresh condition, and several 
such have been actually found (8eo Plate XV, Fig 
10, 1 o ) These ‘individual’ irons show a variety of 
aurface markings Apart from the rust pitted, partly 
buried surfaces, and the 'pock marks’ which aro 
admittedly the result of atmosphono weathering, 
these markings may be classified as (1) blebs bosses 
and rounded ndges, somewhat resembling brain 
convolutions, (2) gouge marks’, well shown in the 
plate mentioned, (S) wide, very shallow concavities 


I am inclined to relate these thrte typos respectively 
to the forward lateral and hinder parts of the 
motoorito in flight, but all three typoB are not 
necessarily present on a particular specimen, tho 
variation being perhaps due to tho amount of rotation 
and the g< n< ral shape 

An interesting point is that tho size of these 
markings corresponds roughly with tho sire of the 
iron lhuB the gouge marks in tho iron of 33 Jb 
shown m tho plate montioned average J in u roes, 
tliow on a very porfee t little 4 <>/. iron are only A in , 
and those on tho largest iron I have seen average an 
itwh This grading of size would bo difficult to 
explain on the assumption of atmospheric weathering, 
but on that of flight pitting it may bo acc ountod for 
by the fact that small irons would lose their velocity 
and lntutuloscenoo in the upper ranfied air, whilst 
large one s would retain thi se in the lowc r denser 
lev* Is 

lho totally different surface markings of an 
mdivuluol mi toorito and a slug cannot be accounted 
for by weathering Irons of l>oth kinds, lying on the 
surface have been exposed to identical conditions, 
ami had a substantial thickness of iron boon removed 
hv wt atlieimg thi surface sculpturing of both 
variotics should tond to approximate, as is admittedly 
the ease with biiru d and rusted irons 

Not only do the Ixnt ol the individual irons show 
those clearly defined forms on their exposed surfaces, 
but in many instances espoc ially m rocossi s of pits 
there n main traces of a peculiar evon sealo, which I 
regard as the original scale formed in flight This, in 
common with the remainder of the exposed surface, 
is covered by a limomto glaze of secondary origin, 
duo to hydration of a thin film of the original surfaco 
scale anil iron , tins glazo forms an extremely hard 
protective patina and may be responsible for tho 
perfect preservation of the surface features 

The flight pitting of an iron motoonte differs from 
that of a atone one Stono is only subjected to in 
candc w enco and gaseous flow (compare tho welding 
torch of an oxy acetylene blowpipe), whereas iron 
is subjected to oxidation os well (compare tho 
’cutting torch in which an additional nozzio sprays 
oxygi n on to thi ineandosci nt motal) Nor will the 
flight pitting of irons which have been observed to 
fall necessarily duplicate the ft aturcs of the Henbury 
irons which an known by their crater effi cts to have 
been of exceptionally high velocity 

R Bxdzohd 

Kyancutta Museum 
Ryapcutla South Australia 

1 Mm Mag Sept 1833 p 380 


The preservation of the fine series of material, now 
in the motoorito collection of the British Museum, 
from the motoonte orators recently discovered near 
Henbury in Central Australia is entirely due to the 
energy and enthusiasm of Mr R Bedford This 
material, 1 000 lb in woight, was collected by him, 
and he has given much thought and study to the 
matter on tho spot The numerous indiv idual masses 
of meteono iron show a considerable variety of 
surface forms and markings which are certainly 
puzzling Some of them he admits are due to subtenal 
erosion and some to subterranean weathenng But 
othors he behoves are tho original surfaces, that is, 
those resulting lrom the friction and btimuig of the 
meteorites during their brief flight through the 
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earth ■ atmosphere Thu I concluded oould not be 
the eaae for the following reasons 

(1) None of the masses show* the thm jet black 
akin on smooth rounded surfaces characteristic of 
freshly fallen meteoric irons 

(2) None of the polished and etched soctions 
shows an extenor heating sone (with granulation, 
due to the transformation of a iron to y iron at 
about 800° C )—proving that the masses arc 
weathered remnants 

(3) Some of the masses show various stages of 
breaking up, from the penetration of iron oxides 
along cracks to the detachment of flakes 

(4) Iron shale of vanous types is found in largo 
amount in close association with the meteoric irons, 
and has eMdently boon formed by the weathering of 

(5) Each crater must have been formed by the 
fall of a single large mass of iron, which became 
broken up by the force of the gaseous explosion If 
the meteorites had fallen as a shower of individuals 
of the sizes now found, they would have met with a 
relatively greater air resistance, and no crater would 
have been formed (Large meteoric stones are 
broken up in the air and fall as a shower without the 
formation of a orator ) 

The curious striae and other markings on the surface 
of tho ‘slugs', commented on by Mr Bedford, may 
perhaps be explained by the weathering of strained 
and twisted metal These slugs’ show a contortion 
of the lamellar crystalline structure, and they wero 
evidently tom from thi main mass by the force of 
tho explosion 

L J Spencer 

British Museum (Natural History), 

South Kensington, 

London, -i W 7 
Feb IS 


The British Coal-Tar Colour Industry 

Whilst the original discovery of a coal tar dyo 
was made by an Englishman, W H Perkin in 1858, 
and tho early industrial development of tho dyestuff 
mdustiy took place in Great Britain, the rapidly 
growing industry soon found better conditions for its 
development in Germany Tho consequent decline of 
tho British coal tar colour industry was already well 
marked in 1876, and in 1880 had proceeded so far 
that 90 per cent of the dyes then used in Britain 
were of foreign manufacture This condition of 
things persisted and, in the decade prior to the 
War, German domination of the mdustiy was nearly 
complete 

It is not an overstatement to say that the develop 
ment of this highly scientific and extremely profitable 
industry in Germany instead of m Great Britain had 
enormous, if not decisive, political and economic 
effects both before and during the War It has also 
been an important factor m shaping the world con 
dittona of the present day An immediate effect was 
that, m the very early days of the War, one of our 
great industries, that of the manufacture of textiles, 
which was of vast importance both on the military 
and civil fronts, was threatened with strangulation 
With the view of afford mg information regarding 
the origin and uses of dyestuffs, I published m 1915 
a compilation of important addresses given on 
the subject papers published between Perkin’s 
anginal discovery m 1866 and 1914 and papers 


published during the War period 1 On the publication 
of this book a letter was received from Sir John 
Brunner whioh contains a statement of his opinion 
that, with sufficient financial backing, the colour- 
manufacturing industry might have been developed 
here instead of m Germany 

In view of the remarkable suooess of the firm of 
Brunner, Mond and Co, the considered opinion of 
Sir John Brunner on this point is of great historical 
interest and importance 

The letter, whioh is published with the approval 
of Sir Felix Brunner, Bt, the grandson of Sir John, 
is subjoined 

Walter M Gardner 

Lawnhurst, 

Didabury, 

Manchester 

bilverlands, 

Chortsey 

Nov 7th, 16 

Dear Mr Gardner, 

I am greatly interested to read tho advertisement 
of your new book on The British Coal Tar Industry" 
When my brother Henry returned in 1857 from 
Ins studies at tho Polytecknikum at Zurich ho entered 
the service of F Craco Calvert, who was then the 
publio analyst of Manchester 

He used to come homo to my father’s house at 
Everton overy Saturday, and show us, from 1868 
to the beginning of 1861, skims of silk treated with 
aniline dyes that he had himself prepared 

We wero m our teens and we never got any 
farther than enjoying the colours 

I have many a time reflected that if he and I had 
had the command of money, which came to us in 
later life, that the f oal Tar Industry would never 
have gone to Germany 

Yours faithfully, 

John Brunner 

W M Gardner, Esq , M he , F I C 

1 The British Cos! Tsr Colour Industry It* Origin, Dcvdoynumt 
and Decline By Walter U Gardner Pp 487 London, IBIS 
Williams and Norgate 


Technique of Height Measurement of the Ionosphere 
by the Pulse Method 

It has been shown 1 that in the pulao method of 
Breit and Tuve for the measurement of the heights 
of the regions m the upper atmosphere from whioh 
wireless wavos are reflected, the quantity to be 
measured is the equivalent path c/d#/(7, where U 
is the group velocity along an element of path da 
and c is the velocity of light The group velocity V 
is, by definition, the velocity of the crest of the 
disturbance Now the crest is by no means an 
obvious point in the photographio registration, and 
it has been usual therefore to refer measurements 
to the beginning of the pulse A groat deal of ingenuity 
has been called forth in making this point readily 
recognisable, by shortening the pulse, in creasing the 
rate of build up, etc , so that errors due to variation 
m amplitude may be reduced to a minimum. Errors 
due to dispersion have been ignored or accepted aa 
inevitable 

Since the crest is the point of neatest importance 
it must be made obvious Consider the pulse shown 
m Fig 1 (a) i there n no poult on the curve that is 
obviously defined But if we differentiate it we 
obtain the curve of Fig 1 (b) and we see that three 
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points, corresponding to the beginning, crest and end 
of the pulse, are clearly indicated, for they out the 
zero line at an angle and this angle can be made as 
large as we ploase by increasing the amplitude If 
we differentiate a second time obtaining the curve 
of Fig 1 (o), we define the beginning and end still more 
accurately since there are discontinuities at these 
points and we also define the points of inflexion of 
the original curve So that first, we can readily 
measure the quantity we wish to measure and 
sooondly, we ha\e four other points available for the 




no l 

measurement of distortion or of dispersion of the 
pulse 

lhe differentiation of such a pulse is an operation 
which can be porformod very simply by an electrical 
circuit and all that is nooessary is to connect a large 
capacitive impedance in series with a relatively small 
resistance across the output of the receiver normally 
used for eoho delineation, to amplify the voltage 
across the resistance and to apply the output from 
this amplifier to the cathode ray oscillograph in plaoo 
of the reoeiver output A second capacitance 
resistance potentiometer across the output of the 
amplifier will give the second differential of the pulse 

The use of the differential curve in place of the 
pulso itself results in a number of practical 
advantages, quite apart from those already men 
tioned When taking continuous records of heights 
with either time or frequency as the second variable 
it is customary to select a strip of the echo pattern 
by means of a narrow slit, in all the systems in 
use, disturbances, such as noiso, decrease the con 
treat between the trace and the background, whereas 
by using the differential curve the definition of the 
trace inchoating the peak of the pulse is praotioally 
constant, though that of the beginning and aid are 
affected as before The band width of the component 
frequencies of the pulse indicated above is quite 


restricted oompared with that nooessary for the same 
accuracy of measurement by the usual method, for 
there are no abrupt changes in the rate of inorease 
of amplitude it can be shown that heights greater 
than about 100 km can be measured to an accuracy 
better than 1 per cent using a band width of only 
1 kc /s this incidentally resulting m a considerable 
increase m tho signal/noise ratio If we require 
resolution better than 100 km, we are forced to use 
band widths correspondingly wider tho actual resolu 
tion bung inversely proportional to the band width 
By using tho differential curve m place of the pulse 
projier tlm resolution is increased twofold and if 
thi m cond differential is used and tho pulse is 
symmetrical we have a further twofold gam the 
abo\e follows directly from a consideration of over 
lapping pulses The technical difficulties of producing 
such a pulso are not at all serious finally in those 
cases when a common control frequency is not 
a\ tillable at transmitter and recoivir and a self 
synchronising scheme has to be devised it becomes 
foasiblo to us< thi ground ray to start the time baso 
In such case s the ugh a portion of the up stroke may 
be missing the important part tho peak, can be 
mode to oecur on the timo base so that no loss of 
aeeuraev results 

big 2 shows a re coni tuki n at thi so Laboratories 
using a diffe rential curve in place of thi pulso itself 
Tho beginning of the gr und ray is not visible for 
a pulse tripjied timo base as mentionod al>o\ e is 
in us At tin lowir edge of tho record is tho fmo 
black line defining tho pi ak urnl just abovo it the edge 
defining the end of tht ground ray Along the middle 
e>f the n Corel runs the trace of an echo n fleeted from 
the Appleton legion at a hi lght of 100 km and tho 
(ential lmo corresponding to the peak is cleaily 
dchnid For recording tho baso bno only of tho echo 
patlun is \isibli as in thi mi thod disciib d by 
Huildtr' Noti that tho samo definition of thi central 
line could bo maintained fer a height senli some 5—ll» 
times as gre at so that measurements to an accuracy 
much better than 1 per cent should be attainable 
though light intensity considerations may then 



become the limiting factors The eoho rooordod was 
a very simple one but oven if it should be complex 
we record more information with greater accuracy 
by this method than by direct pulse delineation 
O O Pulley 

Halley Stewart Laboratories 
King’s College London 
Feb 17 


B V Appleton Pro* Pkm See 41 AS loss J C 8 
Pm In* Red. Bn# U, 1471 1028 

tO Builder JlnetXteet Bn# 71 443 Oot 1030 
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Apparent Clustering; of Galaxies 
A conhidbrablf amount of material on the dis 
tnbution of external galaxies has become available 
through the publication of the Harvard and Mount 
Wilson surveys bhapley and Hubble have both 
discussed the observed irregularities in the distri 
bution of these galaxies bhapley emphasises the 
non uniformity of tilt distribution of matter in tho 
metagalaxy Hubble finds that statistically uniform 
distribution of nebula appears to be a general 
characteristic of th< observable region as a whole , 
and hesitates to admit tho reality of clusters or 
groups of galaxies with the exception of tho few that 
are readily recognised as such btatmtioal analysis 
of tho available material is now possible , and as the 
comparison b< two* n the obm rved distribution curves 
corrected for the oflcct of dsporsion m the limiting 
magnitules and the theoretical fitpioncy curvos 
computed on tho assumption of random distribution 
has yielded some rather definite results it stems 
worth while to commuiueato them in advance of 
publication in moit detail 

Ihe Shaploy Ames catalogue of galaxies brighter 
than the thirteenth magnitude' exhibits conspn nous 
deviations from a random distribution Both galut tio 
polar caps were divide 1 into a number of equal areas 
(well known clusters being * xrludexl) and the number 
of galaxies was counted in each area The observed 
frequency curvi bad a much larger dispersion than 
the theoretical curve computed on the assumption 
of random distnbutie n lh* accompanying table 
shows conclusively that the irregularities in the dis 
tnbution cannot have been caused by galactic or 
extragalactic absorption 


North Oalsctlo 1' lar Tap 


9 

in 




found in the Harvard material i'ho observed 
frequenoy ourve in log N has for the north galactic 
polar cap a dispersion of ±0 25 and as the maximum 
value of the error dispersion amounts to only ±0 15 
(most probablo value ±0 00) the true dispersion 
must bo of the order of ±0 20 in log N Tho dis 
peirsion computed theenetically for random dis 
tnbution is not larger than d_0 03 m log N For the 
south galactio polar cap tho discrepancy is even 
greater Wo should in aeldition consider Shapley s 
elegant and definite proof for the presence ot duster 
ing in nmo regions 4 



Hi em scarcely cwitjx tho conclusion that a 
widespread ttndtncy to winds clustering among 
galaxies is ono of the chief ttinraetensties of our 
universt 

Babt I Bok 

Harvard Observatory 
Cambridge Moss 
Jan 27 

Han Ann 88, No 8 1932 

‘ li32 183 H»rv«jd Beprint 90 1933 

4 Han Hall 890 1932 


The first column of this tablo gi\es tho number of 
galaxies oounted for one of the areas in the Shapley 
Ames catalogue The centres of 0 13 survey fields 
used by Hubble in his study of the distnbution of 
faint galaxies (down to mag 10 0) fall within the 
limits of each area and the second column of the 
tablo contains the mean value of log AT for these 
faint galaxies Th e absenoe of any progression m 
the values of log N shows that the deviations from 
random distribution are due to a real olustenng of 
galaxios and are not caused by the abeorption of 
light in space 

Both the Mount Wilson* and Harvard* surveys of 
faint galaxies show evidence of olustenng The 
diagram (big I) gives a comparison between Hubble s 
observed distnbution curve (dots), corrected for a 
dispersion of ±0 15 mag m the limiting magnitude 
of the Mount Wilson plates and the theoretical curve 
(crosses) oomputed on the assumption that the 
galaxies are distnbuted at random 

Similar deviations from random distnbution are 


An Arithmetical Prodigy in Egypt 
A boy of unusual arithmetical abibty named 
Mohammed Ismail Turki h 1 Attar has recently died 
in a Government asylum in Cairo He was the 
son of a grooer in a small country village near Teh el 
Barud m the Delta and when first discovered used 
to mako a precarious living by exhibiting his powers 
as a calculator in cafA* in Cairo He was unable to 
read or wnte and was obviously a boy of poor genera] 
intelligence His powers were tested on various 
occasions The following is a summary of some of 
the calculations he performed mentally 
The squares of numbers of two digits were given 
oorrootly almost instantaneously, but there was 
occasionally hesitation in giving the products of 
pairs of two digit numbers Products and squares 
of 3 digit numbers were given in times varying 
from eight to forty five seconds Cubes of 2 digit 
numbers were worked out in from two to three 
minutes while the produot of two numbors of 10 
digits was worked out correctly in twenty minutes 




April 14, 1934 


579 


NATURE 


8 1 * was correctly computed in five minutes, V* in 
twenty seconds and 0** in seventy soconds 

Division was a slower process and 0 digits divided 
by 3 took times varying from two and a half to 
seven and throe quarters minutes 

Square roots of 6 digit numbers were oxtractod in 
less than a minute while cube roots took longer 
Curiously enough, the memorising of a number of 
27 digits was not done successfully, although he 
could irpoat questions which hail boon put to him 
and their answers after some days had t lapsed and 
would break off calculations in tin middle to ask for 
milk or cigarettes taking up tho calculations again 
where he had brokon off His mothods of working 
were not discovert d but ho had obviously memorised 
tho squares of two digit numbi rs, and It ss completely 
tho products of two digit numbers 

1 hough tho aritlirnt tical powers of this boy »t io 
surprising, they wore not coinparablo with those of 
Komi of tho calculating prodigies described by House 
Ball m Mathi matical Recreations and 1 ssays 

lho boy was a good illustration of easts of anost 
of mental development in which normal or even 
phunoint nal mental capacity is observed in certain 
limited directions such os memory, calculating 
ability, musical ability, ote He was so defcctivo 
in res]ieet to other mental faculties that he was 
unablo to adjust himself to ordinary conditions of 
life and became an inmate of the mental hospital 
Ho dud in the hospital at nineteen years of ago 
Tho autopsy disclosed that ho had a softened pate h 
probably an old ha morrhago, m the right occipital 
region of the brain, about the size of a small hens 
egg A recent hiemorrhagn at tho same place of the 
brain was tho cause of his death 

H W Dl DC BOV 
H Y Hurst 

Cairo 
*(b 24 


Determination of Sex 

Those who are interested in tho heredity of sex 
will be grateful to Prof MaoBride for again exposing 
in these columns* the nalveti of some early \ lows of 
this problem (which ho attributes to Morgan) 
Especially will they bo reassured by his conclusion 
He points out that sex is essentially tho same thing 
wherever it occurs He concludes —• It seems clear 
that there are fundamentally opposed male and 
female constitutions, but that the constitution uf 
every individual is a mixture of tho two, and that 
the structural manifestations of sex depend on the 
proportion of these constitutions and on which gains 
tho upper hand in development" (italics mine) 

This view is somewhat similar to that reached by 
way of experimental gonetics Thus Goldschmidt, 
reviewing his experiments since 1910*, states that 
the resulting box is dependent upon two genet ic 
somethings, one of which shifts sox towards tho 
female, the other towards tho male side” Again, 
Morgan’s colleague Bridges* says that ‘ both soxes 
are due to the aetion of opposed seta of genes, one 
set tending to produce the characters called female, 
and the other to produoo the characters called male 
These two seta of genes are not equally effective, for 
in the complement as a whole tho fomale tendency 
genes outweigh the male tendency genes and the 
diploid (or tnploid) form is a female When the 
relative number of the female tendency genes is 
lowered by the absenoe of one X, the male tendency 


genes outwoigh the fomalo and tho result is tho 
normal haplo X male ” 

lhus, as my italics show, tho experimental 
gcnotieist seems to agree with what Prof MacBnde 
has expn Haed in more generally intelligible language , 
not only in admitting tho essential sameness of sex 
in all organisms but also m understanding the 
function of proportion in its determination in somo 
of them Unanimity among th different branches of 
biology has therefore been reached after a long period 
of divcigi nii from intin ly iliffirent data and, what 
is more, apparently unawares Such an ovont, surely, 
should not bo allowed to pass without notioe and 
without applause The usual view that the chromo 
somo theory of sox determination eriticisod by 
MacBnde was a special hypothesis put forward by 
Mi( lung in 1902 4 and thtrifnro not attributable to 
Morgan who accepted the hypothesis only in 1911*, 
should [h ihaps also not pass without mention 

C D Darlinotov 
John Innes Horticultural Institution, 

London S W 19 
March 14 


Natum US. 360 March 111 103, 

* Quart Hat hint 6 127 1031 

> 4mrr Vo t M 50 1922 

* Bin! Bull S S3 74 1002 


I am delighted to find that such a distinguished 
oytologist oh Dr Darlington 1 hough a long compass 
round bo fetched has arrived at somewhat similar 
i (inclusions to those to whu li I mysi If have born led 
nsputing thi iiiitun of si x I do not of course, 
v low tho gino m thi same light as hi does but 
smci in an article shortly to bo publish'd in Nature 
I havi gain rny vh ws as to tho nature of tho gene. 
Dr Darlington and I mod not quarrel about the 
muttci now 

F W MaoBride 

43 h lm Park Gardens 
Chelsea S W 10 
Munli 17 


Ergine 

Kkc knti y wo showed’ that the four ergot alkaloids 
(ergotoxino, orgotinine, ergotamino and ergotaminine) 
by treatment with alcoholic potassium hydroxide 
give rise to a crystalline base ergint winch con 
stitutes about half the iiarent moloculi 

Wi have since provod that ergino is the amide 
of an acid Ci,Hi,N, TOOH anil further analyses of 
irgine and its salts show that tho formula for orgine 
requires correction to C,,H lt ON > in agreement with 
the formula for tho acid now isolated 

Jacobs and Craig havo published a paper*, in whieh 
they have desenbod tho action of alkali upon ergotmine 
and tho isolation of a crystalline acid, C,,H 1< O t N i( 
which they name lysergic acid We havo no doubt 
that this is identical with that prepared by ourselves 
from orgine 

S Smith 
G M Timers 

Wolleomo Chemical Works, 

Dartford, 

Kent 
March 27 

'J Ckm See 1543 1031 

•J Biel Cham VH 647 1034 
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Research Items 

Neolithic Age in Western Europe Recent mterprota found in the left valve, either wholly or partially 
tion of archcoological evidenoe has shown an in (Trana San Diego Soe Nat Hut , 7, No 26 , 1933) 

creasing tendency to reduce tho duration of the The relations of the individual teeth to one another, 

neolithic age as against the claims of tho mesolithic and to the bilaterally symmetrical parts of the shell, 

and bronro ages, until, as a period, it has soe mod are exactly similar to the relationship! which are 

m danger of extinction In Britain, recent re present in the normal individual The shells in 

searches notably tho pottery analyses of Mr Stuart question belong to the genera F enertcardta, Aitarte, 

Piggott, have placed the neolithic on a more assured Transennella and Unxo Many other genera were 

basis, and a similar service is performed for the examined, ohiefly venends and tellinids, but out of 

neolithic and chaloolithic periods of western Furopo 2,000 no rovorsed specimens were seen The denti 

in Antiquity of March by Jacquctta Hawkes As tion in these abnormal forms may be completely 

a starting point is token an early culture which is or partially transposed but no complete trana 

identified in south and oast Franco It passed, position involving cardinals, anterior and posterior 

presumably up the Rhone Valloy, to the western laterals has been found m this study The tendenoy 

Swiss lakes, where it became established in the first is for tho cardinals and anterior laterals to transpose 

Danubian period Thonce it passes to Britain without together The posterior laterals, which are formed 

touching Brittany It is not yot possible to determine independently of the others, do not usually truns 
the exact limits of distubution of thiH culture In pose In lare cases the posterior laterals transpose 

the next phase, a period of differentiation one ofi and not the cardinals 171111 hinge transposition has 

shoot, coming under Danubian influence, forms the usually boon regarded as a very rare phenomenon, 

Michelsburg culture, while another branch, spreading even rarer than the comparable abnormality of 

westward, joins with an influence from southern inverse coiling in gastropods but these notes show 

France producing a more sophisticated type of that it takes place quite as frcqin ntly as in some of 

pottery and ih responsible for tho Chassey culture the helices in which reversal is much easier to nee 

This spreads farther westward and joms with other The authors are of the opinion that the abnormal 

elements to produce the elaborate chalcolithic culture hingos described represent examples of a systematic 

of Brittany Cutting across this western culture abnormality, not pathogenic exooptm v try rare oasos, 

irom Belgium to the C hanni 1 Islands is tho Seme in which certain of tho primary lamella? from which 

Oise Marne culture, of which the moat charactenstu hinge teeth are derived have developed in the 

feature is the vase with evortod rim well marked opposite valve from that in which they are normally 
shoulders and splayed foot The pottery of this last found 
named uilture, it has been suggested shows a 

rtlationship with that of the peoples who in the mean Composition of Plant* in Relation to Atomic 

while and after severe flooding had resettled the Number bummariHing the results of large numbers of 

western Swiss lakes tlioir culture showing affinities analyses, Vinogradov (UR Arad Sri, 197, 1673, 

with that of tlieir predecessors but developing now 1933) claims that tho relative number of atoms of 

features an y chemical element present in living matter tends 

to be inv ersely proportional to tho atomic number of 

Birds' Bones from Prehistoric Eskimo Ruins On &t that element The turves showing this relation also 

Lawrence Island in the Bering ben Fskimo habita tend to show a regular periodicity Maxima occur, 

tions dating from more than 2 500 years ago to village for example at atomic numbers of 18 36 64, 72 

sites of half a century back have betn excavated and 90 and special significance u claimed for the 

during sev oral seasons, and several thousand bones of elements found at those and at other periods It may 

buds have been foimd amongst tho food refuse In bo noted that no biological function is at present 

all, 48 sjieeies were represented, ton of them now to known for most of these significant elements 
the fauna of the island (H Friedmann, J Washington 

Arad Set 24, 83, Feb 1934) Commonest in all Replacement of a Bud by Roots Mr Samuel Sandison 
sites of all ages (found in 69 diggings) was Pallas s writes from the Department of Botany, University 

murre (Vna lomvta arm), still the most abundant College, Dundoo to report a striking ease noted during 

bird on the island The other birds generally used for some observ ations upon the propagation of Forsythia 

food included tho crested and paroquet aiiklets, tho suspenaa by cuttings Usually roots arise from buds 

Pacific and king eiders, the latter more common than at the basal end of tho cuttings and always from the 

the former in tho older diggings, contrary to their basal half of the bud In this case when the bud 

relative abundance to day, and, curiously enough, tho scales wore stripped off, the bud apex had disappeared 

pelagic cormorant ( Phataeroeorax pelagian), rep re and m its ptaoe five roots were seen arising from a 

sen ted from the most ancient to the most recent site common point of origin, somewhere about tho original 
Other pelagic birds molude fulmars, shearwaters and base of tho bud 
the short tailed albatross Considering the dvffi 

culty of obtaining such birds, it seems strange that > Pigment of Asptrjilhu Spores Further results of his 
birds so large and so abundant on St Lawrence investigations on aspergillin, the brownish black pig 
Island as geese should be poorly represented, the ment of the spores of Aspergillus ntger, have been 

more so as geese ore now much hunted for food by reoorded by Dr Adolfo Quilioo in Rend R 1st 

the Eskimos Lombardo Set Let , Parts 11-16, 1933 This pig 

ment exhibits an acid character, which is ascribed to 

Transposed Hinge Structures in L e melli branchs. Under the presence m its molecul e , not only of pbenolio 

this title, W P Popenhoe and W A Findlay describe hydroxyl groups, but also of carboxyl groups It 

several oases of valves with the hinge elements is, mdeed, able to displaoe carbon dioxide from alkali 

reversed, those normally oooamag in the right being and alkaline-earth carbonates, and, when boated to 
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150°-250° C, it liberate* appreciable amount* of 
carbon dioxide and water, at the same time losing 
its solubility m alkalis When oxidised by hydrogen 
peroxide, it yields, together with acid products not yet 
characterised, mainly mollitio acid, which is also 
formed, along with a small amount of oxalic acid, 
on oxidation with mtno acid Consideration of the 
chemical behaviour indicates that aspergillin is a 
typical humic acid, analogous to that extractable 
from peat, lignite and soil This is the first known 
case of the formation of a humus subs tan oe in a 
vegetable organism from a carbohydrate such as 
sucrose, and is of interest as a contribution to the 
problem of the genesis of humic matters Unlike 
peat, otc , the Aspergillus spores yield a particularly 
pure humic acid, which lends itself well to chemical 
investigation 

Scolt Head Island A study of the physical processes 
at work on the north coast of Norfolk has led to 
aomo interesting conclusions with regard to this 
island, which lies to the east of Brancaster III a 
lecture to the Royal Geographical Society on March 12, 
Mr J A Steers discussed the relative effects of tidal 
and wave action on this ooast The island apparently 
began by wave action separating the shingle from 
the sand on an extensive foreshore, a stage that can 
be seen at other places on that coast A shingle 
ridge near high water mark formed an off shore bar, 
became more stable, extended westward by wave 
action and formed a recurved end Dunes formed on 
its surface Newer ridges were added by wave 
action to the main ridge and pushed backwards, a 
process that can still be seen in action At other 
tunes the new ridges were of sufficient size to form 
permanent additions to the island The island lios 
not parallel with but at a slight anglo to the ooast 
Wave action would tend to build at right angles to 
the ooast line, but this would force the distal end 
mto deep water and so subject it to greater wave 
at tion, which necessarily drives it back The island 
is about four miles long, with a width that vanos 
with the state of tho tide The dunes show various 
stages of consolidation, and between them ho Halt 
marshes which increase in height from tho younger 
m tho west to the older in the east 

The Constant Pressure Air Thermometer A number of 
careful determinations of tho volume coefficients of 
condensablo gases have been made by Coppock and 
Whytlaw Gray using the Callendar compensated 
thermometer (Proc Roy Soe , A, Fob ) The gases 
used were ethylene, air, carbon dioxide, dimethyl 
ether, mtno oxide, carbon monoxide and sulphur 
hexafluoride, under pressures up to 1 metre of mercury 
The gases were carefully purified and butyl phthalate 
was used as a manometer liquid The values obtained 
with a glass bulb, when extrapolated to zero pressure, 
gave values for the coefficient layer, then tho perfect 
gas’ value, and this was ascribed to adsorbed gases on 
tho walls of the vessel These are liberated as the 
temperature rises and give values for the coefficient 
which are too high The difference was loss marked 
for a fused silica containing bulb, and the authors 
suggest that silica is a suitable material to adopt 
as a standard in determining the volume coefficient 
for condensable gases 

Positivs Electrons from Lead ejected by y-Rayi In a 
communication which was unfortunately too long 
for use m our correspondence ootumns, but will, we 


hope, shortly be published elsewhere. Dr A Alich 
anow, of tho Physical Technical Institute, Leningrad, 
describes measurements of the velooity distribution 
of the positive electrons ejected from lead by the 
Y raj s of radium C' A semicircular focusing apparatus 
was used, and tho electrons wore detected by comoi 
denoe counts in two contiguous Geiger Muller 
counters Two pronounced and two subsidiary 
maxima wore found in tho distribution curve whioh 
appear to agree well with the known y rays of energy 
greater than 1 78 x 10* volte Similar measurements 
were also carried out with a source of radon enclosed 
in n thin glass tubo, and also in this case positive 
electrons wrro found with a somewhat similar 
vilocity spoctrum The total number of the positive 
i let Irons m tho latte r case is 0 5-1 per cent of the 
number of {3 rays of tho corresponding continuous 
spt i trum Ihis is in agreement with the measure 
mints of Dr Skobeltzyn, whose experiments are 
described m a letter in this issuo of Nati be (p 566), 
where he points out the problems raised by this result 

Isotopes of Hydrogen In three preliminary notes in 
the Proceedings of the Royal Academy of Sciences of 
Amsterdam (36, Nos 6 and 7, 1033 , 37, No 1, 1934) 
Zooman anil do Gior reproduce very clear parabolic 
traces obtained by the use of the J J Thomson 
mass spectrograph with gases containing hydrogen 
lsotojM s and inert gases Curves wore obtained 
which could bo mb rpn ted as belonging to hydndea 
of the inert gases Bineo they do not exhibit multiple 
charges Various kinds of ions wore detected 
(HjH')+, (H 1 H*)+, (HJ)*", and others due to traces of 
impurities in tlio apparatus The mass differences 
between He and HJH*, HeH 1 and H,H», HeH*+ and 
H.*+ wore measured with nomo accuracy In an 
experiment with hydrogen obtained by passing water 
vapour over sodium, a faint parabola with m/s = 4 
was obtained after on exposure of half an hour, and 
tho hydrogen isotope was thus detected without 
previous concentration 

Structure of some Platinum and Palladium Compounds. 
Chemical and X ray experiments by Cox Saenger 
and Wunllaw (J Chem Soo , 182 , 1933) with the 
dimethyl sulphide dirivatives of platinous and 
palladous ohlorides, [PtlMejfl^ClJ and [Pd(Me,S),Cl J, 
indicate that the two isomeric forms of the former 
are planar cis trans compounds The a form is the 
Irons compound, not the cis compound as was sus 
peettd by Werner, or a tetrahedral configuration as 
suggested by others The results with the 6 isomer 
are less definite, but it seems likely tliat tho sulphur 
atoms are in cm positions and that the compound is 
ionised in tho solid state In the case of the palladous 
oompound, onl\ one form was obtained, which is 
isomorphous with the a platinous oompound and is 
therefore no doubt tho plane trans compound The 
chemical reactions of the substances differ very oon 
sidrrably, particularly with silver oxidt The p 
platinous compound reacts rapidly with silver oxide 
with production of silver chlondo and a basic sub 
stance, which forms an alkaline solution m water and 
reproduces the original oompound with acid The 
a form, on the other hand, reacts only slowly, with 
evolution of dimethyl sulphide and precipitation of 
platinum, as hydroxido or oxido A so called third 
form of PtlMe^hCl, had been shown by Tsohugaev 
and oo workers to be really the plato salt, [Pt(Me,S)J 
[PtClJ, a result oon firmed by tho present investi 
gators 
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Ground Levels in Bihar in relation to the Earthquake of January 15 , 1934 

By Con Rib Sidney Bobbabd, Bt , m 

I N an article published in Natubb of February 17, p they may reach the sea along curves of least resist 

236, Dr do Graafl Hunter has endeavoured to show anoe The adjustment of tho surface to the rivers 

that the surface of the plains where the earthquake is very delicate , and it is not possible to say that 
of January 15 occurred in India had been proved either is tho governing factor their co operation is 

by levelling to have been rising m height throughout perfect 

the present age, at the rate of 4| ft per century The rivers have to carry immense volumes of 
This conclusion is so important that I feel justified water from the Himalayan snows across densely 

ui submitting my reasons for questioning it Dr inhabited level plains, and although they have the 

Hunter bases his theory on the results of levelling guidance of skilled engineers, a constant rise of the 
but these are not confirmed by the geographical ground level acrosH their paths would upset their 

facts of Bihar The accuracy of levelling is estimated balance and deflect their courses No such results have 

from the agreement between two independent been obsorved m confirmation of the levelling theory 
levellers Although thoy take independent observe It may even be doubted whither a flat surfaoo 

overlying alluvial depths 
could possibly bo raised 
4} ft per century os the 
li veiling thoory assumes 
If any area of alluvium 
were to bo raised above 
the normal level of the 
surface, or above the 
normal saturation lovel 
the rise would probably 
be converted into blown 
sand’, and would be re 
moved by winds 

Dr Hunter s conclusion 
that the surface of the 
earthquake area has been 
rising 4£ ft a oentury is 
based upon three levelling 
results — Pirpainti, Ben 
ares and Dinajpur 

Pirpainti Levelling A 
discrepancy of 3 178 feet 
was discovered at Pir 
pamti.whenm 1929anew 
line of levels intersected 
the old line of 1802 Dr 
Hunter behoves that this 
levelling discrepancy of 
Fio l KlYon of Bihar 3 178 feet denotes a rise 

m the height of Pirpainti 

tionH, they work together and there are sources of between 1802 and 1929 I find it difficult to place 

error which affect them both hui h faith in the accuracy of this levelling Pirpainti 

The history of levelling has plaoed on record ib a station of tho East India Railway the levelling 

several examples in Egypt, India and Franco of along this radway was earned out m 1802, the 

t rrors bt ing accumulated and being only discovered levellers were inexpenencod, their instruments were 

when the levelling was connected with mean sea primitive When the bench mark was onginally cut 

level We have no mean sea level in Bihar, and the at Pirpainti station, it was not intended to be a 

only chock here upon levelling errors is provided standard datum for soientiflo observations No 

b> thi rivers (Pig 1) The numerous rivers that pendulum observer would take observations in this 

traverse the flat plains are governed, like sea level, railway station I fool that the discrepancy of 3 178 

by gravitation The surface of tho plains differs in feet at Pirpainti may be due to an accumulation of 

form from that of the sea, m that they have a gentle errors arising from the instability of the site, from 

slope from north to south and a still gentler slope the mexpenenoe of the levellers m 1802, and from 

from west to east The combination of these two the secondary’ character of the cheok levelling in 

slopes compels the numerous rivers, as soon as they 1929 

escape from the Himalaya, to follow courses that Benaree Levelling A discrepancy of 2 170 feet was 
converge upon the south east comer of Bihar It is discovered at Benares when m 1910 a new line of 
porhap* not strictly oorrect to say that the slopes levelling intersected the old line of 1803 This dia- 

dotermine the courses of the rivers, for the rivers orepanoy is attributed by Dr Hunter to the rise of 

have created the slopes If Bihar were at sea level, Benares between 1803 and 1910 The levelling in 

its surface would be spheroidal, but as it is raised 1803 to Benares was a continuation of the Pirpainti 

above the sea by two hundred feet of unconsolidated lme, and its result is dependent on Pirpainti The 

alluvium, the rivers have so shapod its surface that levelling of 1910, which first disclosed the discrepancy 
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of 2 170 feet at Benares, waa brought from Calcutta 
across the mountainous region of Hazanbagh This 
levelling was carefully observed but no levelling over 
mountains can have a high degree of accuracy The 
rays to tho fore and aft staves arc exposed to unequal 
refraction I do not think that the level of tho Hat 
plains of Bihar can be tested by mountain levelling 
A bench mark on Hazanbagh rock would be a reliable 
standard datum for Bihar, provided it wort nit 
high up but on a steep ascent levelling accuracy 
deteriorates 

Dtnegpur Levelling In 1900 (after tho publication 
by the Geological Survi y of the memoir on the great 
earthqimko of 1897) a lint of levels was carried across 
Bengal from south to north from Calcutta to 
Dinajpur by Capt H I frosthwait and Lieut 
H M Cowio this hno was in every way scientific 
and the height of Dinajpur was determined as 
accurately as was possible In 1925 a new line of 
levels intersected the 1900 line at Dinajpur The 
discrepancy between the 1900 and the 1925 results 
was 0 963 foot 

Dr Huntor assumes this discrepancy of 0 963 foot 
to be duo to the rise of Bengal between 1900 and 
1925 and ho converts tho observed error of 0 963 
into a theoretical rise of 4 foot in 100 years Dr 
Hunters procedure is based upon the assumption 
that there was no levellmg error on either of the 
lines that met at Dinajpur Such an assumption is 
contrary to experience If wo la ar in mind that the 
1925 lev < 1 hno had to pass through the streets of 
Calcutta and to cross the Hugh and that both the 
1900 and 1925 lines had to cross tho main stream 
of the (ranges we may feel justified in thinking that 
ft discrepancy of 0 963 foot m 500 miles is within 
tho limits of accumulated orror 

The safest way of proving whether Dinajpur has 
risen in height would be to re observe the whole 
levelling hno of 1900 bench mark by bench mark 
from Calcutta to Dinajpur A single intersection of 
this line by another line does not furnish convincing 
evidence 


By Dr J de Graait Hunter tie 

My short account of the results of spirit levelling 
in Bengal accumulated between 1862 and 1930 
and their interpretation are given m the barmy of 
India Geodetic Report (6 104-6) In such a report 
< onsidorat ions of space preclude tin inclusion of 
every corroborativo detail which tho full records of 
the work contain 

Sir Sidney Burrard not quite rightly says that 
my theory rests on throe levelling results Actually 
it rests on a group of levelling circuits all giving 
evidence in the same direction , but the results which 
ho cites are oertamly important The first of these 
docs not rest on the single benoh mark at the railway 
station If reference is made to pp 71 97 loc eit 
it will be seen that two bench marks a quarter of 
a mile apart, were picked up at Pirpainti and gave 
results agreeing within 0 05 ft Further the con 
nexion with Pirpainti was made after results at 
Bhagalpur and Luckeesarai had indicated a rase of 
more than two feet, which tho Pirpainti connexion 
oonflrmed The secondary’ levelling of 1929 is 
almost of the same type as what was formerly 
(before the introduction of levellmg of high precision) 
known as levelling of precision 

The Benares result depends m part on Pirpainti 
now justified, and on modem levelling through the 


mountainous region of Hazanbagh In the case of 
a much more mountainous Himalayan circuit, I 
investigated the refraction anomaly and found it 
to be trivial a much more important error being 
due to the variation in length of the wooden levellmg 
staves during the course of the day This tends 
to increase with the total amount of ups and downs 
of tho line which in tho case of tho Hazanbagh line 
are not enough to justify rejection of results though 
nowadays wo Bhould employ invar staves m such a 
caw. 

Careful consideration was given to tho errors 
whit li might naturally be expected in all these level 
ling lines including thoso on which tho Dinajpur 
lmult was based and tho special difficulties of wide 
nver crossings wt re not forgotten 

The geographic.al evidence is sufficient to cause 
Sir Sidney to mistrust the levelling of 1862 becauso 
tlie workers were inexpenenoed and had primitive 
instruments and more modem work when it passes 
through mountains such as occur in Hazanbagh I 
(annot bring myself to discount all tho spint levellmg 
in this way and prefer to judge it by its own intomal 
and unbiased evidence not omitting to consider the 
systematic error as usually evaluated 

Ihi spirit levelling i valence is limited to the area 
of its observations and so gives only a partial 
picture This covi rs roughly the triangle Calcutta- 
Darjeelmg-Bcnares So the contours of my chart 
(Nati a* Feb 17 p 236) extend little into the 
ana of Sir bidney s sketch of the rivers of Bihar 
Most of this river area may have risen almost uni 
formly which would certainly bo in keeping with 
my area of undi rloadmg Why thin should ex 
tensive geographical changes be expected or their 
absence be regarded as in opposition to the results 
of much spint levelling t 

In my opinion much of the so called systematic 
error in levelling must be due to secular changes 
of ground level operating dunng the progress of 
the lines forming a circuit On tins account wo are 
probably assessing tho precision of spint levellmg 
below its tme value 


Research in the Sea* 

T m latest available issue of the Journal of the 
Marine Bi iloqical Association eontains many 
valuabl memoirs be mg records of rose aioh under 
taki n chioflv at tho Plymouth Manno Laboratory 
but also at tho boeittish Marine Station Millpoib tho 
Port Knn Marine Station lslo of Man and tho Dove 
Marine Laboratory Gullercoats Ncuthumberland 
Tho whole is admirably planned and emphasises the 
fact that oceanography m its broadest sense is the 
object of all the work done in these laboi atones 
that is to say the study of the sea and its contents 
both animate and inanimate and of all factors which 
influence those centring round tho fish itself It 
is impossible nowadays to separate pine science from 
tho practical side or to say that any matter connooted 
with the sea is irrelevant to its study and we find 
these researches carried on in the marine laboratories 
of Great Britain tend more and more to fit into one 
another and show real progress in general knowledge 
of the interpretations of marine phenomena 

A glanoe at the subject matter will show how 
varied are the contents but yet how well everything 
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really hangs together Perhaps the most notable of 
the contributions is Mr E Ford’s aooount of the 
herring investigations oonducted at Plymouth during 
the years 1924-1933, which is a summary of his own 
work in connexion with tho Plymouth herrings 
oovenng this period He shows how far we have 
now gono m elucidating herring problems—a con 
siderable distance, for we now oan predict fairly 
well tho probable constituents of the mam portion 
of the hemng fishery some years ahead, although 
woathor and other agents may always upset calcula 
tions The brooding of the herring is now becoming 
well understood where the eggs aro deposited, 
where the newly hatched larva are to be found and 
those slightly older, their migrations out to sea in 
search of food and their spawning migrations inshore 
Intensive studies of bones show how temperature 
has a distinct influence on the number of vertebrse 
and therefore of size, and thus the problem of races 
may be interpreted , and the reading of tho scales 
tells us the ages of tho fishes and the year classes 
to which they belong, so that wo may know what 
classes are likely to make up the fisheries of future 
years This full and valuable paper is indeed worth 
reading 

Mr G A Steven s account of the food of tho 
shags and cormorants round tho Cornish coast also 
appeals directly to tho fishing industry Here a 
long standing error is corrected, showing that the 
shag, which is far commoner on the open coast than 
the oormorant, is innocent of the destruction of 
commercially important fishes, its mam food being 
smaller fishes of little value and usually not con 
sumed by man The cormorant, foedrng much 
farther inland, certainly docs considerable damage 
by preying on our edible fishes, especially flat fishes 

Tromatodo parasites of fishes are dealt with by 
Mr E Idns Jones, and Miss D Atkins describes a 
very interesting new orthoneotid m the bivalve 
mollusc Heieranvmxa showing quite new features 

The sholl fish industry is represented by an 
important paper on oysters by Prof J H Orton, 
following up his previous work on sex, showing tho 
fate of unspawned ova and the change from male 
to fcmalo The results described hore of years of 
experiment with oysters m oages prove definitely 
for the first time that male individuals of Ortrta 
adults, oUr oommon oommerual oyster, pass into the 
female oondition in significant proportion within 
twelve months, and that greater proportions attain 
the female oondition in two years 

Information as to the food of fishes and of m 
vertebrates is at all times desirable, and on this 
subject there are several papers dealing with the 
plankton, Mr F S Russell on the seasonal distnbu 
tion of macroplankton, Miss O Jorgensen on the 
marine Cladocera of the Northumberland plankton, 
and throe papers of great interest by Dr A G 
Nioholls and Miss 8 M Marshall on Ccdanua fin 
marehtcua from the Clyde area In these last the 
copepod, which is of tho greatest significance as fish 
food, especially of the hemng, is dealt with m a 
masterly way, and its reproduction and seasonal 
distribution, its variation in use and its vertical and 
diurnal migrations are described Mr G N Spooner’s 
experiments on the reaction of marine plankton to 
light are very suggestive and may lead to the etucida 
tian of some of tho difficult problems oonnected with 
migrations 

From animal plankton we come to vegetable 
plankton, and find Mr H W Harvey’s paper on the 


rate of diatom growth, showing how the nentio 
diatom NUxachxa doaterum, taken from the pure 
cultures grown by Dr E J Allen continuously for 
many years, react to experimental conditions, and 
Mr F M Ghauawi, on the littoral diatoms of the 
Liverpool and Port Erin shores, touches a section of 
those Algo whioh has been too long neglected and is 
of considerable importance m the economy of the sea 
In connexion with the long standing and olassio 
Mendelian work on Gammanu by Mrs E W Sexton, 
which has been going on for many yean m the 
Plymouth Laboratory, it is interesting to find that 
Mr Baasindale has discovered abnormal eyes in 
wild Gammarua m the Tay Estuary 
The inorganic element is well to the fore, and in 
two papers Dr L H N Cooper continues his work 
on chemical constituents of biological importanoo in 
tho English Channel and shows how winds influence 
the salt content m the sea, whilst Dr W R G 
Atkins and Dr H H Poolo discuss the use of ouprous 
oxide ami other rectifier photo-cells in submarine 
photometry, and Dr Atkins describes a method for 
rapid estimation of the copper content of sea water. 


University and Educational Intelligence 

A Mathematical Colloquium will be held in St 
Andrews on July 18-28, undor the auspioes of the 
Edinburgh Mathematical Society Courses of lectures 
will be given by Prof E A Milne (Oxford), Prof 
B M Wilson (Dundee), Prof H W Turnbull (St 
Andrews), and Mr W L Ferrar (Oxford) Tho local 
secretary is Dr D E Rutherford, United Collego, 
St Andrews 

The educational film has now an assured place 
as a teacher a tool The Central Information Bureau 
for Educational Films, established to further its em 
ploymont, publishes a bulletin, Film Progreaa, in the 
December-January issue of which is announoed the 
completion of a catalogue (pnoo 3 a 9 d, post free. 
Central Information Bureau for Educational Films, 
103 Kingsway, W C 2) of about two thousand films 
(36 mm , 16 mm and 9 6 mm ) ahead} made and 
approved by authoritative associations or individual 
experts on agriculture, engineering and industry, 
goography and travel, vocational guidance, and 
science, including hygiene, physios, chemistry, geo 
logy, physiology and psychology 

Wb have received from the University of Leeds a 
handsomely illustrated booklet presenting the salient 
features of its organisation, actual and projected, and 
an aooount of its chief courses of study It recalls 
the fact that the land and buildings of the University 
have been providod almost entirely as a result of 
private generosity, sometimes unsolicited and some 
times in response to public appeals such as that 
which has reoently produoed £430,000 Unshackled 
by commitments of imperfectly prescient founders of 
long ago, the University is taking shape m the dis¬ 
position of its mam buildings as an example of 
planning for maximum efficiency , the departments 
comprised in the faculties of arts, law, economic* and 
oommeroe, science and technology being grouped 
around the new Brotherton library and withm five 
minutes’ walk of the medical and dental schools, 
which are adjacent to the General Infirmary Atten 
tion is directed to the fact that more than a quarter 
of the full time students are m halls of res idea oo 
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Science News a Century Ago 

Mary Somerville at the University of Cambridge 

In tho spring of 1834 Dr William Whewell sent 
an offloial invitation to Dr Somerville and his wifo 
Mary Somerville the distinguished author of the 
Mechanism of the Heavens to visit the University 
of Cambridge for a week or so Apartments had been 
arranged for them in Trinity College Prof Adam 
Sedgwick the geologist was entrusted with the social 
arrangements and general itinerary In a letter to 
Dr Somerville dated April 1834 Sedgwick in 
characteristic vem says — 

My dear Somerville your letter delighted us I 
have ordered dinner on Thursday at 6} and shall 
have a small party to weloomo you and Mrs Somer 
ville On Tuesday you will I hope dine with 
Peaoobk , on Wednesday with Whewell on Thurs 
day at the Observatory For tnday Dr Clarke our 
professor of anatomy puts in a claim For tho other 
days of your visit ample employment A four 
poster bed (a thing utterly out of our regular monastic 
system) will rear its head for you, and Madame in 
the chambers immediately below my own and your 
handmaid may safely rest her bones in a small inner 
chamber Should Sheepshanks return we can stuff 
him into a lumber room of tho Observatory but of 
this there is no fear as I have written to him on tho 
subject and ho has no immediate intention of return 
mg You will of oourse drive to the groat gate of 
Trinity College and my servant will be m waiting 
at tho Porters lodge to show you the way to your 
academio residence We have no cannons at 1 runty 
College otherwise we would fire a salute on your 
entry we will however give you the warmest 
welcome we can ( Personal Recollections of Mary 
Somerville by her daughter Martha Somerville 
(1873)) 

American Railroad Progress 

The first American railroad to be constructed with 
the intention of using steam locomotion only was 
tho South Carolina Railroad common cod in 1827 
but the first to be opened was the Baltimore and 
Ohio Railroad a part of whioh was brought into 
service in 1830 Peter Coopers Tom Thumb engine 
running for a short tune With the adoption of 
British practice and the importation of English 
locomotives which were far bettor than tilt early 
American locomotives railroad projects created in 
creased interest and by the spring of 1834 there 
were no fewer than thirty seven incorporated railroad 
companies m the State of New York alone having a 
total capital of nearly thirty million dollars As in 
England tho construction of the permanent way 
presented many difficulties and when the Philadelphia 
and Columbia railroad was built three different 
systems were tried On one part of the line the rails 
were laid on continuous gram to sills on another on 
stone blocks threo feet apart and on another on oon 
tinuous wooden sleepers The difficulty with flat iron 
rails was referred to in a letter by Mr A C Jones of 
Philadelphia written on April IS 1834 to the editor 
of the Journal of the Franklin InttUuie In this letter 
Mr Jones said that on the Little Sohuylkill Railrpad 
there were two locomotives plying, and during the 
course of the last season they ran off the track 
fourteen times Wooden roads he considered the 
only proper kind for locomotives but the trouble 


arose from the fiat iron rails 2 in wide and f m thick 
being joined improperly Such plate rails were, 
however soon afterwards abandoned for the inverted 
T shaped rail originally introduced by Robert 
Livingstone Stevtns m 1830 

Audubon s Birds of America 

The year 1834 saw John James Audubon tho 
American ornithologist continue his visits to England 
to exhibit lus bird paintings m order to raise sub 
scriptions for the publication of his work on The 
Birds of America Early m March 1834 he left 
Charleston und passed north to Washington Balt] 
mort and Now York In a letter of Apnl 6 to Miss 
Maria Martin Audubon wrote that he had collected 
£800 and had sent £600 to Mr Victor in bills of ex 
change to await them at London Audubon his wife 
and son John finally sailed from Now York on 
Apnl 18 1834 m the packet North America for 

Liverpool In a letter written the day before he 
sailed to Fdwird Harris acknowledging receipt of 
400 dollars in advance for a copy of his book he 
wrote My drawings shipped from Charleston are 
safely in tho hands of Victor at London I have 
been able to forward to him 680£ and I have 30 
sovon igns to defray expenses from Liverpool to the 
Groat Metropolis In 1824 poor J had dreams but 
how far was I then from believing that I should over 
have sucoeodnd os I havo who will behove my 
story ? Only one or two bosidos yourself have an 
idia of what I have undergone but if God grants 
mo hfo I shall publish that story and send you 
sheets thereof as they are struck by the printer 
Aud ib< n brought to England all tho oolleotions 
ho had accumulated in throe years travel m the 
United States and British possessions and the 
passage to Liverpool took him nineteen days On 
arriving at Liverpool Audubon renewed his friendship 
with the local naturalists though Roacoe founder 
of the Liverpool Botanic Gardens had died since 
his previous visit His stay was brief and ho continued 
on to Lon Ion arr ving th re on May 12 

Marine Steam Engine Improvements 

With very few exceptions all oarly steam vessels 
had engines fitted with jet condensers and used sea 
water in their boilers The principal pionoer of the 
marine surfaoo condenser as used to day was Samuel 
Hall who was bom at Basford Nottingham in 
1781 an 1 died m 1883 at Ik w in East London 
Hall had been successful with patents fir gassing 
lace and net and wan fifty yoars of ago when he 
turned his attention to the marine steam engine He 
took out several patents one of his most important 
being No 6668 of Feb 13 1834 foi a combination 
of a circulating pump nn air pump a tubular surface 
condenser and an evaporator bh irtly after this on 
Apnl 10 1834 the Mechanics Magazine noted that 
the well tried favounto of the public the Pnnoe 
Llewelyn now plying twioo a week betwixt the 
Menai Straits and Liverpool is tho first packet that 
has been fitted out on Mr Samuel Halls principle 
for the improvement of steam engines consisting of 
a suponor method of condensing tho steam and using 
fresh instead of salt water thereby creating a great 
saving m the boilers and at the same time consuming 
one third lees of fuel In spite of the many advan 
tages of Halls improvements surfaoe condensers 
were not used on a large scalo until forty years 
later 
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Societies and Academies 

London 

Physical Society, February 16 T Smith (I) In 
tegrak of product* of experimentally determined 
magnitude** The integral of a product of quantities 
known only for discrete values of a variable is given 
correctly by the simple sum of the product* for 
uniformly distributed values of the vanablo Nothing 
is gamed by increasing the number of component 
products beyond the number of observed values of 
either factor (2) Condensed tables for oolour 
computatK n It is sometimes sufficient m the 
spectrophotometry of coloured materials for the 
determination of their colour eo ordinates on the 
c I r system to take measurements at intervals of 
10 mg instead of the standard interval of 6 mji 
Speeial tables have be<n computed for two m these 
cases C r Wynn Williams A relay memory 
for a thyrntron counter An automatic mochamsm 
consisting of sixteen interconnected relays and 
capable of carrying out a complicated tycle of 
operations in correct m juenoi in less than half a 
second The apparatus is used in conjunction with 
a valve amplifier and an automatic thyratron counter 
for the analysis of a particle groups by means of a 
magnetic focusing method The relay mechanism 
arranges for alt* mate comparative counts of a 
particles to be made under two different sets of 
expenmc ntal conditions W G Penney A note 
on the twisting frequency in ethylene brom the 
experimental value for the fun lamental twisting 
frequency in ethylene the magnitude c f a e rtain 
carbon carbon exchange integral J is determined as 
0 72 ± 0 10 electron volts According to this result 
tho energy needed to twist ono of tho CH, groups 
through an angle jc/2 with respect to the other about 
the ( C axis is 1 0 ± 0 2 Ihis agrees well with the 
expc ran* ntal value for the heat of activation of 
dimethyl maloato to dimethyl fumarate F C 
Connkixy The instantaneous projection of therm 
ionic valve charai t< ristics Two mirror oscillographs 
are employed with axe** at right angles one indicating 
the anode current and the other the grid potential A 
suitable alternating voltage of small amplitude from 
a 60 cycle supply is applied to tho grid causing the 
characteristic to h* traced out 60 times a second 
and persistence of vision causes the whole curve to 
be visible The instrument indicating current is a 
Sprenger oscillograph while the voltage controlled 
vibrator is a special instrument designed for the 
purpose 

Paris 

Academy of Science*, bebruary 19 (C R 198 686- 
776) J (-08TANHN Cultures of tho potato at 
high altitudes and in high latitudes Details of 
experiments on the growth of potatoes at the 
summit of thi Pio du Midi at Skarsvaag in 
the north of Norway in tho Alps and m the 
Andes R boss* P L Thomas and P db Gracvb 
Allan tom poss e s s ing rotatory power Ltevorotatory 
allantoin can be obtained by tho action of allan 
to muse (from soya bean) on inactive allan tom 
J Haag The calculation of mechanical or 
electrical oscillations Mm* Hilda Gxibinosb 
Applications of a new general method of theoretical 
statistics Michel Pltrovitch A general mode of 
representation of elliptic Amotions Mllb M 
CharfbntixR Some properties of the curves of 


Birkhoff Georges Kurefa The linear continuum 
T Viola The theorem of identity for holomorph 
functions of several variables Julius Wolff A 
property of the oonformal representation of bands 
A Martinot I agardb A change of regime in the 
flow of air round a model of an aeroplane wing Ary J 
Sternfbld The trajectories allowing tho approach 
to a oentral attracting body starting with a given 
Keplenan orbit J GAhAniau The Dirac equations 
of tho soeond order L Goldstein A theory of 
quantification of matter Mlle M Quintin A 
method of determination of normal potentials RbnA 
Lucas The diffusion of light and molecular poly 
morphism A Kastlbh The proportion of polarisa 
tion of the fluorescence of puro mercury vapour 
Pierre Dai re Study of the circular polarisation 
of the Raman lines of pinene illuminated with 
circularly polarised light an i observed longitudinally 
Albert PArard Iho red line of cadmium is 
essentially reversible RknA Audi bkrt and Mlle 
(iKNKuitvK Lebrun Th lnfluinoe of tho intensity 
of the light on photovoltaic phenomena burther 
experiments in support of the theory that photovoltaic 
phenomena miwt be principally attributed to a 
photolysis of water undor the action of tho radiation 
Marcel Every igne A liposohiblo compound of 
polonium Lxpenmt nt« on tho solubility of polonium 
cemphncArhoxylato m oil and in organic solvents 
Marcus b rancis and Tcheno DaIcilanu Tho 
value of the ratio of bifurcation of the actinium 
family with respect to the uranium radium family 
Tho number of atoms of protactinium disintegrated 
in unit tune for 100 atoms of uranium I disintegrated 
in the some tun* has been redetermined using tho 
tantalum method The result 4 per cent agrees 
with the value of Grosso obtained by tho zirconium 
method Henri Lbiiebvrb and Maurice van 
Overbore The chemical action of the condensed 
spark on mixtures of carbon monoxide and hydrogen 
If tho tube containing the mixture of carbon monoxide 
and hydrogen communicates with a tube mauitained 
at — 183° C the products consist mainly of carbon 
dioxide aootylcno and water RknA Wurmbhr and 
J A DB I oureiro Tho reversibility of oxido 
reduction systems derived from the glucidos Mlle 
O Hun The oryosoopie study of tho total hydration 
of tho ions of niokel chloride E Roijyer The 
oryosoopie determination of the total hydration of 
the ions of banum ohlonde Paul Wood Jean 
Givaudon and bERNAND Dayan Tho variation 
of the thawing point (fluage) of mineral oils acoom 
ponying changes in their state E Canals and P 
Peyrot Tho molecular diffusion of light in fluores 
cent liquids J Cournot and F Hiltbold The 
properties of German silver Jean Savard The 
ionisation potentials and energies of formation of 
non polar molecules L Andriktjx and M Dodero 
The electrolysis of fuBed silicates and the preparation 
of silicon and silioides Description of experiments 
on the electrolysis of fused lithium silioate The 
products obtained were silicon lithium alloys oon 
taming crystallised silioon G Gheorohiu The 
isomerisation of some 2 2 disubstituted derivatives 
of mdanedione L Barra bA The Tertiary forma 
tion which has covered the eastern part of Guadeloupe 
Jacques db Lappakent The Samos emery de 
posits J Cuvtllikr The distribution and strati 
graphio value of Nummulxtea Umtgaius in the 
Egyptian Eocene Hubert Garrioub The slightly 
penetrating radiation at the Pto du Midi A 
Guilliermond The nature and meaning of Golgi s 
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apparatus Albert F Blakesleb and Mme 
Sophia Satina Do plants differ from animals by 
the lethal gametes T Ph 1 HAbitier The com 
parative demographic study of four strains of 
Droaophila mdarwgaster I milk * Terrcine and 
Mlle Gilberts Mourot The real value of 
endogenous purine metabolism 

Cbaoow 

Polish Academy of Science and Letters, November 6 
F Lkja The existence of a domain of convergence 
of senes of homogeneous polynomials Tad Bana 
chtbwicz A problem of geophysics The author 
discusses the problem of the determination of the 
altitude H at the zenith of the point lighted by the 
gracing rays of tho sun An approximate formula 
is given H «= H t ( 1 + K) where H t is the altitude 
calculated for a spherical earth and K is a small 
quantity for which tables aro given M Cent 
nkrhzwkk and M Hr ttmknthal The formation and 
dissociation of tho alkaline peroxides Tho authors 
show that the dissociation of the known peroxides 
of the alkali metals is a reversible phenomenon 
Certain p» roxides dissociate in tho solid state below 
their melting points J Kozak and 1 Pazdor 
Die photokinetics of reactions of bromination (5) 
The bromination of the alkyl derivatives of naphthal 
ene in light Tho velocity of bromination of these 
compounds varies with the wave length of the 
incident and absorbed light There is a difference 
between the substitution and addition reactions 
B Pawiowski Studies on the delphiniums of 
central Europe belonging to the section Elatopaxa 
B Szafran Tho flora of the diluvial Musoim so of 
Starunia T Kormos fragments of bono of small 
vertebrates found in the diluvial clay of Starunia 
F Lanoersdorm The Diptera of tho diluvial 
layers of Starunia F 7kunkr The Orthoptera 
of the diluvial layers of Starunia / Grodzinski 
The development and comparative anatomy of the 
axial blood vessels in the an tenor extremities of 
mammals J Zaowiuohowhki The innervation of 
thp sensorial organs of the wings of the bee (Apu 
mtlltflca) 

Leningrad 

Academy of Sciences (C R v 8 , No 3, 1933) B 
Skoal A general theorem expressing some pro 
perties of an arithmetical function D Fropkin 
Ibe problem of the existence of oxygen in the atmo 
sphere of Mars Theoretical suggestions for the 
solution of this problem by obtaining evidonoe of 
the presence or absence of ozone, which strongly 
influences the ultra violet region of the spectrum 
oven if present m extremely small quantities G 
Rumeb The eigenfunctions of atoms in an impulse 
speoe A proof of Balmer s formula is offered which 
is considered simpler than the usual one M 
Levitskaya and V Dldoac A selenium compound 
with thermoelectric power An alloy containing 35 
per cent of selenium and 65 per cent of copper 
prepared at a temperature above 1 000 s possessed 
qualities making it eminently suitable for use in 
thermocouples 0 Vehr and M M Romanov 
Some alloys resistant m phosphono acid The 
chromium steel con taining carbon, 0 48 per cent 
silicon 2 74 per cent aim chromium, 38 per cent, 
proved to be resistant m 80 per oent phosphono acid 
at 135 s Very resistant also is an aluminium bronze 
containing about 0 5 per oent of chromium, as well 


as a bronze containing 9 40 per oent of aluminium, 
0 37 of chromium, 0 26 of iron and copper A 
Rush chin skij The possibilities of obtaining by 
synthosw valuable aromatio aldehydes from new 
sources The methods are discussed for obtaining 
vanillins burbonal and heliotropine by introducing 
the uldohydogonous group and from phtliallio 
anhydride P Ivannikov A Frost and M 
Schapiro Influence of hoatrng on tho catalytio 
activity and other qualities of zinc oxidi Tho 
greatest catalytic activity is exhibited when the 
catalyst is heated to 230“ I he temperature of heat 
mg does not affect the crystal lattice of the zinc oxide 
A considerable growth of crystals begins at tern 

mturos abovo 900“ M K Tchaitakhtan Tho 
formation and decomposition of chlorophyll in the 
loav s of winttr and spring cereals Ihe additive 
ifEcit of darkness upon the deooinp isition of chloro 
phyll permits an independent utilisation of the 
quantity of chlorophyll as a method of distinguishing 
spring forms from winter forms V Novikov and 
h. Herder The inducing of rubbor formation in 
plants by ultra violet rays The seedling of tho 
tau sogiz rubber plant from seeds exposed to irradia 
tion of a quartz me miry lamp showed a great 
increase in activity of the catalase Plants grown 
from irmdiatod seed produced a greater quantity 
of rubber than the controls B B Polynov The 
types of erosion and their distribution according to 
tho goomorphological conditions A general classifies 
lion is offc n d of tin forms of rock orosion and their 
gene ti< connexion is briofly outlined 

Rome 

Royal National Academy of the Lancet Communications 
re coivcd during the vacation 1033 A Bemporad 
Stellar currents about R A 14h + 62° Decl Q 
Majorana New investigations on metallic photo 
resistance Results obtained with deposits of 
aluminium and of sodium are described M (amis 
h ndoplouno pressure and atmospheric pressure 
1 xpernnents with sheep anil rabbits confirm tilt fact 
that lowering of the endopleunc pressure accompanies 
diminution m tho atmosphonc pressurt G Scorza 
Dragoni Multiplication of seres which converge 
< onditionally (1) U Broooi Certain problems 
of tho summation of divergent series 11 Df h inktti 
The law of large numbers in the ease of equivalent 
aleatory numbers Maria Cibrabio The poly 
nomials of Bemouilli and Fuler G Arriohi The 
statics of floating and tht dynamics of buoyant y 
Luisa Pflosi Paralk lism dofmed by angular 
variations M Maouini The mfliu nee of colour on 
the photoelectric measurements of stare Various 
examples considered show that m somt coses 
variations in tho colour of stars may bo such as to 
mask those of tho brightness, and that in addition 
to stare varying in relation to their luminous m 
tensity, there may be some which vary only as 
regards colour G Mezzadroli and A Amati 
Action of oertain alkaloids on mvertase The activity 
of mvertase is diminished greatly by tho presenoe 
of small proportions of stryohnino nitrate, the effects 
of caffeine or of quinine sulphate being far less 
marked N MAtalnikoft Experiments on the 
multiplication of infusoria under the action of 
oscillating circuits The multiplication of Para 
meetum caudatum is accelerated by oscillating oircuits, 
those of smaller diameter exerting a more pronounoed 
influence than larger ones Fatjsta Bertolini 
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Teeth of Seloohu in relation to nutrition Different 
Rpecies of Seloohu show four distinct types of teeth 
which correspond with four different types of nutn 
ment Mabohxrita Olltno Experimental m 
vestigationa on the metamorphosis of anuria amphibia 
Transplanting experiments in relation to larval 
stages and to hormonal (thyroid) conditions Eurao 
arms Ruzza Investigations on the development of 
the pronephros of amphibia R Novello Observe 
turns on the chloroplasts of the palm G Moauzzi 
The existonoe of transneuromo degenerations 


Forthcoming Events 

[Meetings marked with an asterisk are open to the public ] 

Monday, Apnl 16 

Royal Society or Arts at 8—Prof J G Gray 
Gyroscopes (Thomas Gray Lecture Succeeding 
lectures on April 23 and 30) 

Royal Geographical Society at 8 30 —Prof E do 
Martonne The Andes of the North Weet Argentine 

Tuesday, Apnl 17 

Euokkigr Society at 8 15—(in the rooms of the I innean 
Society Burlington House Piccadilly W 1)—A 
Symposium on Birth Control Speakers Kepro 
sentatives of the National Birth Control Association 
and the Society for the Provision of Birth Control 
Clinics • 

Wednesday, Apnl IB 

Royal Society or Abts at 8—W R Gorlon The 
Utilisation of Coal 

Society fob CousTBUonyK Birth C introl aot Racial 
Pboobesb at 8—(at the Essex HbII Essex Street 
Strand W C ) — Dr Mane Slopes Lord Dawson s 
Contraceptives Bill what has happened and what 
must still be done 

Thursday, Apnl 19 

( hemicai Society at 8 —(at the Royal Institution 
Albemarle Street London W 1) —The Right Hon 
Lord Rutherford The Periodi Law of MendeldeS 
and its Interpretation (lecture to commomorate the 
centenary of Mendeldeff) 

Friday, Apnl 20 

Royal Institi tion at 9 —Prof P M S Blackett 
Cosmic Radiation 

Electrical Association rc a Women Apnl 19-20 
Ninth annual conference to be held in London 
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Professional Organisations and Modern 
Industry 

F a survey of modem industry from any point 
of view four tendencies are easily discerned 
as characteristic of conditions to day m contrast 
with those of a couple of decades ago The first 
of these tendencies is the growing scale of Indus 
trial enterprise and particularly the growth m size 
of the industrial unit It is true that the number 
of small firms in British industry remains but 
pnsingly large but the growth m size of the leading 
firms is unmistakable particularly in chemical 
industry Although chemists are employed in 
such an immense range of industries those 
employed by really large firms represent a very 
considerable proportion of the numbers of the 
profession who are engaged in industry 

The second tendency is the growing complexity 
of modem mdustrj Not only is competition, 
whether m national or international markets 
generally more severe but also the complexity of 
manufacturing problems has increased The range 
of products produoed by an individual firm will 
frequently be found to have multiplied several fold 
and the reactions mvolved m the displacement of 
old by new products frequently present those 
responsible for the direction of industry with some 
of their most difficult problems 

Both the growing scale of modem mdustry and 
the increasing complexity of its operations have 
made the wise direction of industrial enterprise 
one of the outstanding needs of our time The 
importance of technical factors in administration 
has increased at the very time when the conae 
quenoes of a mistake m administration have also 
increased their power Society can no longer 
afford to allow large scale enterprise to be directed 
by the enirtpreneur and is already beginning to 
realise that our industrial prosperity largely 
depends on the direction of industry being based 
so far as possible on definitely ascertained facts 
and not on experience 

Closer consideration of this question of scientific 
management brings to light the thud factor which 
characterise* industry to day The increase in the 
average size of the industrial unit has been aooom 
pamed by a growth m the importance of the 
duties which fall to those occupying the higher 
salaried positions There is already a pronounced 
tendency for salaried business administrators to be 
professional men and for those at the head of 
large oonoems and bearing the responsibility of 
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ultimate decisions to be drawn other from pro¬ 
fessional men or from those who, like the account- 
ante, are tending to come under professional 
influence There u lees and less place in positions 
which carry powers of ultimate direction for men 
lacking professional technique and that kind of 
framing and experience out of which a technique 
is now being evolved It is probably true, as 
Prof Carr Saunders has suggested, that under a 
system of large scale commercial and industrial 
organisation, all those who occupy the important 
positions will come within professional associations 
or at least under professional influences It is 
certain that the incompatibility of profit making 
with professionalism is no longer an obstacle to 
the spread of professionalism through industry 
Closely related to this is a fourth factor—the 
extent to which the spirit of servioe is taking hold 
of industry This may be seen on one hand m 
the way in which oo operation between the manu 
faoturer of a product and the users is facilitating 
the development of products giving better servioe 
It is equally seen in the growing degree to which 
men of high personal character and cultural vision 
are finding in management a sphere of social 
servioe One of the fundamental characteristics 
of the professional outlook is its emphasis on 
servioe, and to the extent to which the control of 
industry passes into professional hands we may 
expect to see the spirit of service increasingly 
influence its conduct Apart from this, there is 
a marked and growing tendency m public opinion 
to judge large scale industry by the fidelity with 
which it serves the public weal rather than by 
its success in amassing huge profits 
These four tendencies are of fundamental 
importance m considering the position of pro 
fesaonal organisations in relation to industry 
When m the early years of the British Association 
of Chemists there were formed within that organ 
isafron groups of chemists engaged in specific 
industries, such as the Guild of Textile Chemists, 
or the Guild of Dyestuffs Chemists, it was thought 
that one of their functions might have been to 
assist in the growth of industrial oo operation, 
either m such matters as industrial safety or in 
representations to the Government on matters of 
public policy During the last ten years, apart 
from the growth m sue of firms in chemi c al 
industry, such association* as the Association of 
British Chemical Manufacturers or the Federation 
of British Industries have grown up, whioh are 
giving regular attention to such matters and 


through whioh oorporate representations to Govern¬ 
ment are naturally and readily made by accredited 
representatives of industry Such associations 
obviously already have within them the germ of 
the ‘councils of industry’ advocated by Mr Harold 
Macmillan and others as a basis for an industrial 
parliament 

The function of professional organisation in 
industry from this point of view must obviously be 
somewhat narrower To admit this is not to deny 
the value and imperative necessity of defence 
associations To be effective, representation* to the 
State from a body of industrial professional 
workers must obviously be oonfined to matters of 
definite professional importance, such as con¬ 
ditions of employment, training and so on In 
this field, however, very useful work remains to 
be done The increase m the sue of the industrial 
unit, so far as the chemist is oonoemed, has 
probably tended to increase his security, conditions 
of servioe and remuneration The experience of 
the British Association of Chemists, however, 
indicates that there is still a great deal of work to 
be done m protecting the interest# of chemists 
employed in less organised industries and by 
smaller firms Probably the risk of undercutting 
in the profession of chemistry is less to-day than 
m the past, but it is to the credit of the profession 
that such a relatively large proportion of those 
holding senior or secure positions m industrial 
work are members of their professional defence 
association 

Education is a matter in which professional 
associations have always been more or less in¬ 
terested Under modem industrial conditions 
their active concern is more than ever required 
The task of planning educational policy, not merely 
qualitatively but also quantitatively in relation to 
the recruitment capacity of industry, can scarcely be 
solved without oo operation from the professional 
organisations, worthy of the best efforts of even 
the Institute of Chemistry’s fine record 

One effect of the increase in sixe of the industrial 
unit has been to dimmish the mobility of the 
professional workers in industry This has some 
bearing on both professional and industrial 
efficiency It increases the risk of grooviness and 
militates against the influx of personnel, leas fiuniliar 
mdeed with the detail or technique of an industry, 
but more receptive of new ideas and better able 
to exercise a detached critical view This is a 
matter of sufficient importance to research to 
ment the attention of professions! associations. 



April 21, 1984 


NATURE 


591 


It should not be impossible to suggest some 
system of exchange or interchange which would 
be of immense value to all oonoemed * 

The question of industrial safety itself is by no 
means outside the legitimate sphere of work of 
professional associations In the main it is true 
their most effective work will be done through the 
maintenance of a high spirit of publio service 
among their members, but recent events suggest 
that on occasion something more may be required 
It is at least open to discussion whether when a 
firm, for good or bad reasons, declines to accept 
the protection of the patent law and operates a 
secret process, the liability to disclose the full 
details in the event of any accident or loss of 
health or life should not be one of the risks incurred 
It is inconsistent with the ideal of a profession to 
permit the concealment of information which may 
have a vital bearing in health and safety m other 
quarters of industry 

The second and third characteristics of modern 
industry, its growing complexity and the growth 
m importance of the duties which fall to the lot 
of the professional worker occupying the higher 
positions m industry, more than balance, however, 
any loss of influence of his professional organisa¬ 
tions Professional influence in industry is now, 
and to an increasing extent will be, exerted largely 
through the individual members of the profession 
occupying important posts in which professional 
ideals influence industrial decisions and policy 
This factor alone makes it essential that pro 
feamonal organisations themselves should oor- 
porately not only be ahve to these possibilities 
but also animated by the very highest professional 
traditions Professional workers, individually or 
ooUeotively, are interested in dorng a job well, m 
industrial and professional efficiency, only pro 
fessional association can secure them the inde¬ 
pendence m which the finest professional ideals 
flourish and are practised 

There is probably nothing moretieeded to heal 
the ills of our industrial and social world to-day, 
whether regarded from a national or from an 
international point of view, than the spread of 
just that spirit of service which is the quintessence 
of the professional spirit The extent to which 
that spirit has already found a foothold in industry, 
and to which it is already expected of industry, 
should embolden all scientific workers to address 
themselves individually and collectively to the 
task of relating knowledge and power in the 
service of society and industry 


About Birds 

(1) Northward Ho '—for Birds from Wild Moor 
lands of England to Moorlands and Marshes of 
Scotland and Shetland, (Hand and Lapland By 
Ralph Chialett Pp xvi+188+44 plates 
(London Country Life, Ltd , 1933 ) 15# net 

(2) Birds from the Hide Described and photo 
graphed by Ian M Thomson Pp xi +108+63 
plates (London A and G Black Ltd , 1933 ) 
12# 6d net 

(3) Evolution of Habit »n Birds By Edmund 
Selous Pp 296 (London Constable and Co, 
Ltd 1933) 10# net 

(4) Monographic des misanges d'Europe Par 

Marcel Legendre (Enoyolop6die omithologique, 
Vol 6) Pp 124+5 plates (Pans Paul 

Leohev&her et fils 1932 ) 36 francs 

(5) Australian Finches in Busk and Aviary By 
Neville W Cayley Pp xix+256+21 plates 
(Sydney Angus and Robertson, Ltd , London 
Australian Book Co , 1932 ) 12# 6 d net 

(6) The Nullification of Birds of the Indian Empire 
By E C Stuart Baker Vol 2 Turdida — 
Stumida Pp vu + 564 + 8 plates (London 
Taylor and Francis, 1933 ) 30# 

HERE is no branch of zoological scienoe which 
offers so wide an appeal to human interests 
and so many avenues for the acquisition of new 
knowledge as the study of birds , and so it is with 
books about birds At one end of the scale are the 
systematic, cataloguing, dry tomes devised for the 
use of the specialist and no other—matter without 
much life , at the opposite end are those volumes 
which place all their eggs m one basket, the 
photographs meant to catch the eye and the pence 
of a Nature loving public—life without much 
matter 

It is very notioeable that during recent years a 
change has been ooming over both extremes 
Perhaps the stress of competition of numberless 
bird books, perhaps the demands of the reading 
public for more intelligent guidance, perhaps the 
re awakening of a new interest m natural history, 
have one or all helped to raise the standard of the 
modem bird book In any event, it is seldom 
nowadays that, on one hand, the systematic 
treatise or regional fauna does not allot a large 
proportion of its space to the habits of birds, and, 
on the other, that the one-time picture book does 
not contain observations upon the objects of its 
photograph# which am of real scientific value So 
the two extremes tend to approach each other on 
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the oommon ground of natural history, and the 
science of bird lore gauu by the change in 
mood 

From a long eeriee of books about birds received 
at the offioe of Natubc, we have made a selection 
of examples illustrating the most outstanding 
types of bud books, and each is excellent of its 
kind 

(1) Northward Ho!” belongs to the new type 
of picture book , that is to say its photographs 
are of first quality, and its text is well written, 
readable and observant Its specialty is that it 
avoids the commoner species and m Scotland 
makes for snoh as the created tit, greenahank, red 
and blade throated diven, great and arctic akuas, 
whimbrel, and in Scandinavia for such aa the 
turnstone, fieldfare, redwing, blue throat, wood 
sandpiper, jack anipe—most of them familiar 
enough to us in their winter garb, but to most of 
us unknown in their breeding haunts 

(2) Ian M Thomson has found the greater part 
of his quarry in Shetland and on the Norfolk 
Broads The plates, unusual in form since the 
picture fills the page to the edge, are the most 
striking bud photographs the reviewer has seen 
The text is relatively short, but it is good , some 
interesting observations, picked at random from 
many, are the carrying of chicks m its beak by a 
water rail, the oontraat between the defence of a 
young bittern which strikes with its bill, and of a 
young Montagu’s harrier which strikes with its 
daws the action of the latter bird and of a water 
rail, both of which played with extraneous objects 
while brooding In the description of Plate 15, 

‘ beak Bhould be back’, as in the text 

(3) Mr Edmund Selous, whose death we regret 
to see announced, has produoed quite a different 
type of bud book a serious effort to elucidate 
the evolution of habit by the interpretation of 
laborious observations made in the field Whatever 
habit he touches upon, Mr Selous deals with it 
suggestively the replacement of the fight in 
earnest by make-believe ‘scrapping’, the ongm of 
ample nests like the lapwing’* through movements 
associated with sex impulses, and so to more oom 
plicated nests , the beginning of oourtship displays 
tp sex posturing, the swallowing of the feces of 
the young in the nest, a* a possible addition to 
nutriment, the regular and extensive storing of 
aoorns by Californian woodpeckers ss s product of 
the simple habit of placing spruce cones in a bark 
crevice for convenience of pecking The author oon- 
sklen that the tern tonal pro p rie to rship of bird* is 


not ‘ consciously real”, but he is in error m assum¬ 
ing that “territory” begins with the nest, and 
may not«be associated with feeding, for American 
observations BUggest the presenoe of winter feeding 
temtones in some species Too much space is 
wasted on ill judged attacks against other scientific 
workers, and the pleasure of reading is destroyed 
by the cumbersome and mvolved style of expres 
sion 

(4) Thu systematic account of the tits of Europe 
desenbes 15 species and 80 different races, but it 
u more than a descriptive catalogue, for it tells 
much about distribution and about habits, 
especially of nesting Where the opportunity was 
so good we should have liked to have seen more 
attempt made at mapping the ranges and analysing 
the relationships between the numerous geo¬ 
graphical races 

(5) For nearly a century and a half, the bnl 
liantly coloured weaver finches of Australia have 
been kept in captivity, and many species have 
become quite domesticated The bird lover, 
whether he loves birds m cages, or prefers umply 
knowledge about birds, will find this a compendium 
of almost everything that u known about the 
natural habits and cage breeding of, as the 
ooloured plates show, perhaps the most variously 
beautiful of cage birds 

(6) Mr Stuart Baker oontmues hu valuable 

accounts of Indian birds in a second volume upon 
nesting, practically a supplement to the Fauna of 
India senes The nidiflcation of 403 species and 
races belonging to some of the most familiar 
families is doe on bed Of 62 forms nothing of the 
nesting habits has been reoorded, and often the 
deecnptions are simply of the completed nest and 
its dutch of eggs, so that muoh has still to be 
learned about nest building, incubation, feeding 
and growth of the young, and so on If this work 
encourages observation of nesting habits at the 
expense of egg collecting, it will add to its great 
value to scienoe In one of the most interesting 
nests in the world, and (me of the most oommon 
m India, that of the tailor bird, the author states 
that the way in which the bird knots the thread 
with which it sews together the edges of a leaf or 
leaves, is unknown, and what possibilities of 
observational results are suggested by the record 
of peculiar and identical dutches of the Burmese 
race, obtained from the same creeper upon the 
peach of a cottage at an interval of eighteen yean I 
Does it mean long life, or detailed hereditary 
transmission of egg characters 7 JR 
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Egyptian Astronomy 

L’Aatronomte tgyptxenne depitta lea temps lea 
phu reoitUa juaqu’a la fin de Vipoque Alexandrine 
Par E-M Antomadi Pp xi + 157+7 plates 
(Plans Gauthier-Villara et Che, 1934 ) 40 

francs 

npHE author of thu work explains m his preface 
-I- that, in view of the non existence up to the 
present of any book treating of the different 
branches of the ancient Egyptian astronomy m 
detail, his object is to make good the deficiency 
A special feature is an attempt to give the whole 
of the evulenoe on the subject which is to be 
found in Greek writers , to this end M Antomadi 
has copied and translated all the most important 
passages from those authors that he has been 
able to find in the Bibkoth&que Nationale at Pans 
Accordingly, we are given multitudes of passages 
translated from Herodotus, Plato, AriBtotle, 
Ptolemy, Strabo, Diodorus Siculus, Lucian, Dion 
Cassius, Diogenes Lafertius, Hippolytus, Clement 
of Alexandna, Eusebius, the Emperor Julian, 
Porphyry, Simplicius, Proclus, Horapollon, 
Hermes Tnsmegistus, Stobaeus, to say nothing 
of Latin authors, Cicero, Pimy, Seneca, Macrobius 
and Censonnus 

There are seven chapters The first consists 
of generalities’—the beginnings of the ancient 
Egyptian astronomy, presumed to have come 
originally from Ethiopia, the Egyptian pnoet- 
astronomers, the temples as observatories, with 
a digression on Egyptian mathematics (arithmetic, 
algebra and geometry), after which oome some 
references to astrology and an account of various 
astronomical appliances known to have been in 
use in Egypt (the gnomon, sundials, waterclocks, 
graduated circles, meridian instruments, and so 
on) The second chapter begins with the relations 
which the Greek philosophers who visited Egypt 
(Solon, Thales, Pythagoras, CEnopides, Demo¬ 
critus, Plato and Eudoxus) had with toe Egyptian 
pnests and what they may be presumed to have 
learnt from them After this a short sketch is given 
of the great discoveries m astronomy due to the 
Greeks themselves, including the deposition by 
the Pythagoreans of the earth from its assumed 
place in the centre of the universe, and the antici¬ 
pation of the Copernioan hypothesis, partly by 
Herachdes of Pontus so far as the axial rotation 
of the earth and the revolution of the planets 
Mercury and Venus about the sun are oonoemed, 
and completely by Aristarchus of Samos 


The statement on pages 28 and 29 of the debt of 
the Greeks to the Egyptians will no doubt be 
found by most experts to be decidedly exag¬ 
gerated It is well known how ready the doxo- 
graphera and other Greek writers were to attribute 
to the Egyptians the invention of every sort of 
thing , and M Antomadi seems to take their 
testimony at its face value, sometimes even going 
further, as when, from a passage of Seneca to the 
effect that “The courses of the five planets were 
not determined Eudoxus was the first to bnng 
this theory from Egypt to Greece”, he concludes 
that the reference is to the theory of epicycles, and 
that the Greeks owed this to Egypt Those con¬ 
versant with the limitations of Egyptian geometry 
as it appears m the surviving documents will not 
be likely to credit the Egyptians' capacity to deal 
with a theory like that of epicycles, rather it 
required for its discovery a genius such as that of 
Apollonius of Perga, tho ‘great geometer ’, more¬ 
over, Eudoxus is not connected by any authority 
with tho hypothesis of epicycles 
The same chapter has, however an interesting 
suggestion about the Pythagoreans’ non geooentnc 
system m whioh the earth, with the sun, the moon, 
and the five planets, revolved in circles round the 
“oentral fire”, namely, that tho ‘central fire” was 
really the sun all the time, but that Philolaua felt 
constrained to resort to camouflage for fear of a 
fate such as very nearly overtook Anaxagoras for 
declaring that the sun was a red hot stone M 
Antomadi (who has also developed his suggestion 
m some separate papers) relies, first, on a com¬ 
parison of the descriptions by Simphoms, Stobaeus 
and others of the “oentral fire” of the Pythagoreans 
as containing the creative and governing principle 
m the umverao, with passages of Plato, Anstotle, 
0loomedes and others speaking of the sun in very 
similar terms , secondly, on the odd tradition that 
Philolaua said that there were two suns, the sun 
which we see being a sort of mirror receiving and 
concentrating the reflection of the “fire in toe 
universe” and transmitting it to us, this state¬ 
ment again being held to be part of Philolaua’ 
deliberate camouflage disguising his real meaning 
The end of the chapter is on Copernicus, and 
maintains that Copernicus owed far more to the 
Greeks than he would admit, the author quotes 
a some of passages from Copernicus, whom he 
hkes to call “the Canon of Frauenburg”, side by 
side with as many oloeely similar passages from 
Greek authors (Plato, Anstotle, Ptolemy, Oleo- 
medee, Plutarch and ABtras), suggesting that 
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'If chanome de Frauenburg oubhait bum souvent 
!& souroe do son inspiration” 

To return to Egyptian astronomy Chap ui is 
on the Egyptians’ astronomical divinities and 
their ideas on the universe, Chap iv on the 
Egyptian constellations, their names and their 
situations on the circular star map from the 
Temple at Denderah now in the Louvre (as early 
as the seoond millennium bo the Egyptians 
knew at least forty three constellations) Chap v 
is on the sun, moon and planets (the Egyptians 
had of oourse distinguished the sodiac as the circle 
m which they move), with their names and re 
spective representations , chap vi is on the earth 
Mid the Egyptian calendar (the Egyptians had 
arrived at a year of 365£ days) The final chapter 
(ohap vu) is on the astronomy of the great 
pyramids It consists of forty pages and gives a 
mass of details about them, their dimensions, 
their exact orientation and their supposed astro¬ 
nomical significance, with special emphasis on the 
sloping entrance passages which, being almost 
exactly in the plane of the meridian, were adapted 
to serve as “colossal meridian instruments, by far 
the largest ever constructed ’, in the observation 
of the circumpolar stars 

The attraction of the book is much enhanced 
by the highly interesting plates and illustrations 
T L H 

A Panorama of Physics 
The Development of Physical Thought a Survey 
Course of Modem Physics By Prof Leonard B 
Loeb and Prof Arthur 8 Adams Pp xv +648 
(New York John Wiley and Sons, Inc , 
London Chapman and Hall, Ltd, 1933) 
23s net 

ITH the increasing complexity and develop 
ment of science, the tendency becomes more 
evident far textbooks to appear, not only on the 
different aub-divisions of any particular branch of 
■cienoe, but also on each of the various aspects 
and further sub-divisions of these branches The 
number of works essaying to give & historical 
survey of physics as a whole and correlating the 
various sections, with due consideration of the 
philosophical basis, being distinctly hmited, one 
approaches the present volume with more than 
ordinary interest, even though it was mtended to 
meet the needs of a certain type of oollege course, 
rather than those of the general reader 
The authors have attempted to compile a general 


fifteen weeks’ oourse open to all students of arts 
and scienoe irrespective of previous exposure to 
'hi gh school’ physics, and comprehensible to a 
majority having only an elementary knowledge 
of mathematics The authors further state that 
it was therefore decided to "organise the subject 
m terms of the development of human ideas and 
concepts of the physical world”, to give the 
manner of their evolution into modern physical 
science, and “at no place to introduce equations, 
laws, or phenomena without establishing their 
origin and their relation to other portions of the 
subject”, the latter being “in every case shown to 
be the result of a controlled experiment or observa¬ 
tion, or else a relation derived from such facts’’ 
It is not to be wondered at that the task is admitted 
to have proved exceedingly difficult, and one 
marveU at the range of matter covered in a text 
which oopea with such extremes as giving (m a 
footnote) an explanation of the sine of an angle 
and, later, the Lorents transformation formule, the 
Planck equation and the Em stein specific heat 
expression, or expounding why the formula of 
water ib H,0 and not HO and giving, seven pages 
farther on, the Wbhler synthesis of urea, and m 
due oourse a detailed table of the extra nuclear 
electronic configurations 

Every imaginable topic seems to be included 
from the phlogiston theory to the Heisenberg 
uncertainty principle The theme of histones 
development is adhered to throughout, while in 
the whole treatment mathematics is subsidiary 
and assumes little more than a knowledge of 
elementary algebra, although m one or two places 
the language of the calculus is introduced without 
any adequate explanation 
The book opens with a histoncal survey of fifty 
pages dealing with science and philosophy under 
the Greeks and Romans, as well aa much general 
history oovenng scholasticism, feudalism and the 
Church The foundation and work of the Royal 
Society receive due consideration 
The first of the five main divisions of the book 
oovers mechanics from the inclined plane to the 
theory of relativity , in the second part, heat and 
structure of matter, we go from thermometers 
and elementary heat to the laws of thermo¬ 
dynamics, entropy (which is vaguely discussed, 
but not defined), following which the rise of 
chemistry, gases, mean free path, Brownian move¬ 
ment, Van der Waala’ equation, atomic field 
forces and quantum theory past kaleidosoopioahy 
before the reader The next section, devoted to 
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electricity and magnetism, covers Maxwell s laws 
and the magneton, and is suooeeded by light, 
when, unlike m the ease of the other subjects, 
elementary matter is omitted, but which in twenty, 
seven pages manages to range from Newton’s 
spectrum, over the wave and oorpuscular theories, 
to the ether, the interferometer and the Miehelson 
Morley experiment The final section, on the 
electrical structure of matter, and the new physics, 
ib perhaps the most ambitious in its comprehensive 
ness, for here the ramifications of the quantum 
theory are enlarged upon, with the addition, 
among others, of paragraphs on the Zeeman and 
Compton effects, artificial transmutation neutrons, 
cosmic rays and wave mechanics and its develop 
ments A oomplete enumeration would, m feet 
cover almost every field of modem physical 
research A detailed bibliography of works for 
subsequent reading is appended Apart from 
some Wilson cloud track photographs, and in 
particular, excellent ones in oonnexion with 
the most recent work on disintegration and 
the neutron, the book is illustrated only by 


a sparse selection of conventional line dia¬ 
grams 

It is undeniable that the authors have accom¬ 
plished a remarkable undertaking The text is 
thoroughly up to date, and readable m style, 
while the absenoe of heavy mathematics must 
commend the book to a wide circle On the other 
hand of course, the immense range attempted has 
necessarily restricted to a minimum the informa¬ 
tion on any given topic The difficulty is to 
estimate the probable effect of a study of a work 
of this class on any particular type of reader. 
The person who wanted to know “a little about 
everything” would undoubtedly feel he was 
ideally served , the lay reader would probably 
be unequal to the task of orientating his mind to 
get a true perspective of modem science, although 
he could not fail to gam much useful information , 
the general scientific man might feel that he had 
been provided with a readily digestible refresher 
course, and the expert that the complex picture 
of contemporary science had been considerably 
clarified N M Bliqh 


Short 

Handbook der Btochemxe des Menseken und dtr 
Tiere Herausgegeben von Prof Dr Carl 
Oppenheuner, Zweite Auflage Erg&nzungawerk 
Band 1 Halbband 1 Pp xv +698 Band 1, 
Halbband 2 Pp xv +801-1164 (Jena Gustav 
Fischer, 1933 ) 74 gold marks 
Thbsk volumes are of the kmd that fill the user 
with awe inspired gratitude and the reviewer with 
awe inspired terror That is to say, they are 
compilations exemplifying to the highest degree 
German thoroughness m surveying and abstracting 
literature 

The two volumes before us actually constitute 
two half volumes of a single volume , they run to 
1164 pages altogether, of which the last 24 are 
devoted to a subject index The double volume 
constitutes a supplementary volume to volumes I, 
2 and 3 of the second edition of the "Handbuch”, 
published some eight to ten yearwago Presumably 
volumes 4-10 of the “Handbuch” will require at 
least another two supplementary double volumes 
also 

Even those who have some conception of the 
rapid strides made in biochemistry during the last 
decade must be astonished at the extent of the 
work done, as indicated by the scope of these 
supplementary volumes A list of those who have 
collaborated In their production with Dr Carl 
Oppenheuner, the editor, » sufficient guarantee 
of their adequaoy in carrying out his ambitious 
purpose, which is to bring the original “Handbuch” 
so tar as possible up to date at the end of 1932 


Reviews 

The names of Profs Abderhalden, Baudisoh, 
Butonandt, Hoppe Seyler, Krebs Pnngsheun, to 
take a half-dOxen at random make further reoom 
mendation supererogatory It should be sufficient 
to say that the three original volumes of the work, 
to which these two volumes are supplementary, 
oovor the building materials of animal tissues, the 
bioohemistry of the oell, and the field of general 
immunological chemistry This supplementary 
volume is indispensable to those who possess the 
main work, and will also be of great value to 
thoee who are not so luoky ALB 

The Romance of Research By L V Redman and 
A V H Mory (A Century of Progress Senes) 
Pp x +149 (Baltimore, Md The Williams 
and Wilkins Co , London Badhhro, Tindall 
and Cox, 1933 ) 6< 

This book depicts, in concise yet lucid and 
felicitous terms, “the viewpoint of research and 
something of its methods, its developments, and 
its achievements” The man of science and the 
technologist, no lees than the thinking laymen, 
will find muoh that will interest them , but to no 
one will it make a stronger appeal than the research 
student, especially the young investigator who is 
on the threshold of an industrial career 
Notwithstanding the small compass of the book, 
the authors have auooeeded in presenting a 
dehghtful sketch of the pr ogress of research in 
many brandies of biokgtaal and physical sonenoe, 
m showing how the community has benefited from 
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the patient researches of thoee who sought no 
personal reward and in illustrating and explain 
ing the major problems which mturt be solved 
before a laboratory discovery oan be successfully 
translated to a luge scale process As director 
and associate director of research to the Bakehte 
Corporation the authors have had ample oppor 
tunity of realising the advantages which result 
from sustained investigations so they do not 
hesitate to preach research to thoee who are more 
interested in its exploitation than in its promotion 
It is a stimulating book and deserves to be widely 
read W H B 


Modem Coffee Planting By E G Wmdle Pp 
xi+232 (London John Bale Sons and 

Damelsson Ltd n d ) lfa fid net 
Ths author of this book is a planter of more than 
fifty yeans experience in the coffee districts of 
South India His experience thus dates from the 
days when ooffee was grown without shade before 
the disease Hetndeta vastatnx levied such a heavy 
toll on this industry in the East The book is 
addressed to planters and is based on personal 
experience ana observation It u seldom that one 
has the privilege of reading a book on a particular 
crop written by one who has made it his life 
study and has at the same time earned his liveli 
hood from it Though written primarily for the 
ooffee districts of South India where coffee has been 
grown since the seventeenth century the book 
should prove of great value to other coffee 
growing countries especially thoee where the 
industry is comparatively young Local conditions 
vary from one country to another but knowledge 
of a particular crop which has been acquired by 
expenenoe will always prove useful elsewhere to 
anyone who makes an intelligent study of it 
The dedication of this book to His Highness 
the Maharaja of Mysore in grateful acknowledg 
ment of the benefit to the Coffee Industry resulting 
from the establishment of the Coffee Experiment 
Station at Balehonnur is welcome evidence that 
the author has put into practioe the results of 
research to his own benefit 


ConsMutum and Health By Prof Raymond Pearl 
(Psyche Miniatures General Senes No 60) 
Pp 97 +5 plates (London Kogan Paul and 
Co Ltd 1933 ) 2s fid net 
This little hook is an expansion of a lecture given 
at the Army Medical Centre Washington It 
discusses the problems of the human constitution 
with the authors usual lucidity of style takmg 
the view that the constitution of an individual u 
determined not only by his genetio inheritance but 
also by the exigencies of his lifetime such as the 
infections to whioh his body may have reacted 
producing immunity The constitution of an 
individual is therefore subject to change throughout 
hie history and statistical treatments are necessary 
to determine the inter-relationships involved in 
the senes of oomplex variables anatomical physio¬ 
logical psychological and pathological which 


characterise a human being The asthenic and 
pyemo types are regarded as merely extremes in a 
continuous senes Dysplastic or asymmetrical 
types also occur having for example legs of one 
somatologi cal type and trunk of another Such 
may be regarded as a ooarse form of mosaic 
inhentanoe All the general modem biological 
interpretations are touched upon 

Islands of the West By Seton Gordon Pp 
xv+211+47 plates (London Toronto Mel 
bourne and Sydney Cassell and Co Ltd 1933) 
16s net 

DxscBiPnvx books on Scotland even of the west 
of Scotland have appeared in unusual numbers 
during the last few years most pitching their 
appeal to the alien tourist The book before us 
ib not a guide book to the western isles but a 
senes of essays dealing with one and another 
aspect of the islands and their life human and 
animal from Skye and the St Kilda group to 
Ailsa Craig and wandering beyond theee bounds 
to Scilly and Connemara Yet we doubt if any 
other book can oonvey so vividly to the mind of 
the reader the loneliness and pathos as well as 
the camaraderie of existence upon these outliers 
of civilisation The result is partly due to the 
fine word pictures of the islands and their people 
but also to the way in which myth and tradition 
have been interpolated to illustrate a mental 
outlook which belongs to the past and as one 
would expect there is much said about the wild 
life of the places the author has taken such pains 
to visit The book is illustrated by striking and 
beautiful photographs 

Die Faden Elektrometer Von Theodor Wulf Pp 
147 (Berlin and Bonn Ferd DQramler 
1933 ) 0 gold marks 

It is useful to have such a complete account of 
the string electrometers Although the theory 
relates to electrometers in general the greater 
part of the book deals with string electrometers 
Their construction use and calibration are dee 
cnbed m great detail The double string electro 
meter is treated first and the single-string second 
In the latter case is a first aooount of the attain 
ment of enhanced sensitiveness by using such 
potentials and distances between plates that the 
string is approaching an unstable condition The 
measurement and effect of the capacity of the 
instrument are described at length 

Court dt niemsque rabonntUe (Cours de la 
FaculW des Sdenoesde Pans) Par Jean Chary 
Tome 2 Dynamujut des systhnes maUnelt Pp 
vi+460 (Pans Gauthier Villars et Cie 1933) 
80 francs 

This volume takes the reader through the me¬ 
chanics of systems following the work of the 
earlier volume on the dynamics of pant bodies 
The two volumes together form a oouree which 
will supply the university students need up to 
the stsge required for the degree in mathematics 
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The Giorgi (MKS.fl) System of Units 


S EVERAL years ago, Prof Qioyamu Giorgi, 
professor of mathematical physics m the 
University of Palermo, proposed a new system of 
electrical units At a meeting of a section of the 
Advisory Committee on Nomenclature of the 
International Electrochemical Commission m 
October last, a resolution was passed inviting 
national committees to express their opinions on 
the extension of the senes of practical units at 
present employed in electro technics in the direction 
of Prof Giorgi’s system 
In this system there are four fundamental units , 
namely, the metre, kilogram, second and ohm 
Dealing first with mechanical units and their 
relation to the CGS system, the ohanges are 
simple We then have 


Length 

Mass 

Tune 

Velocity 

Momentum 

Force 

Energy 


Power 


1 metre — 10* C G S units 

1 kilogram = 10* , , 

1 second =1 „ 

1 m per sec — 10* „ 

1 kgm at a vel 

of lm per sec - 10* , , 

I vis* = 10* dynes 

1 vis acting 

through 1 metre — 10’ C G S units 
- 1 Joule 
= 10’ CGS - I watt 


When, however, we pass to electromagnetic 
questions, we are met with a difficulty Maxwell 
attempted to express the measures of the various 
quantities occurring in terms of the throe funda 
mental variables of mechanics—length, mass and 
time , and found that, without further assump 
turns, this was impossible 
The fundamental electrical quantities are four 
in number, and other quantities occurring can be 
expressed in terms of these| We have the 

strength of an electric charge, t, the strength of 
a magnetic pole, m, the permissivity of air, or 
a vacuum, K t , the permeability of air, or a vacuum, 
|i. The measurements we make connecting these 
four quantities with our three mechanical units 
are three in number namely, the force between 
two charges, the foroo between two poles, the 
force between a current element and a polo, or 
alternatively, the force, between a current circuit 
and a magnet Thus we have insufficient expen 
mental results to express our four fundamental 
electrical quantities m terms of our mechanical units 
We are left, as is well known , with the result 
that the dimensions of -y/pJiT, are thoee of the 
reciprocal of a velocity, and we can proceed no 
furtner without some additional assumption We 
cannot say what are the dimensions of p* and K, 
m terms of mass, length and time We know, 
of ooursc, that the velocity is that of the propaga¬ 
tion of electromagnetic waves, but that does not 

*Yjs tathe sane alra by Prof Q local In one of Ui papen to tbe 
QMMtttlM atfanteMcMtatthtavroaM 


add to our knowledge of the dimensions of p, and 
K, An additional fundamental unit is required 

Maxwell’s systems are based on one or other 
of two alternative assumptions one—the electro¬ 
static system—that K % is unity and therefore 
|i. ■= 1 IV*, where V ib the velocity of wave 
propagation the other—the eleotromagnetio 
system—that p ( is unity and K, therefore equal 
to 1/F* In the first, K t — 1 gives us the fourth 
fundamental quantity, while in the seoond p, = 1 
takes its place as such 

These are not, however, the only possible 
assumptions Any one of the quantities we wish 
to define might be assumed as a fundamental unit 
It might for example, be a quantity of eleotnmty 
measured by its electrochemical effects, or in some 
other way mdependent of that already employed 
when measuring the force between two charges— 
this has been developed by Prof W Cramp m 
a letter to Nature 1 —or a current of electnoity 
measured in a similar manner This was Prof 
Giorgi s suggestion m some of his earlier papers 

In his later papers, he adopts the resistance of a 
certain bar of metal, and thus we have his 
M K 8 R Bystem Any suitable bar of metal 
might be taken for example, the resistance 
between the ends of the standard metre But it 
is universally agreed that any system of practical 
units must be the volt ampere ohm Bystem, and 
this fixes the unit of resistance as 1 ohm Prof 
Giorgi therefore takes as his fourth fundamental 
unit a material bar having a resistance of 1 ohm, 
or more exactly 1 international ohm, and fixes 
on a column of mercury at a temperature of 
0° C, 106 300 cm m length, having a mass of 
14 4521 gm Thus except for the 4ic question, 
we arrive at the MKSO system 

The CGS system is based on Coulomb’s law 
of force between two electno chargee written in 
the form 

Force =* c «»/.£>• 

Prof Giorgi prefers to use Heaviside’s form 
Foroo = cc , /4T^J^,r , 


and thus eliminates the 4k in the expression for 
magnetomotive foroo 

On the CGS system we have magnetomotive 
foroe = 4k ampere turns and the unit of magneto¬ 
motive force is 1/4k ampere turn, whereas on 
the Heaviside system the unit is the ampere turn 

The effect of this is to throw the 4k into the 
value of K, Thus we know that, in air, on the 
electrostatio system, when r = 1 cm ■=* 10 * 
metre and t=- (' = 1 CGS unit10 coulombs, 
then the force of repulsion is 1 dyne =• 10*‘ vis 


Hence 10-* 


1 

4k K % 


JO- 

10 - 


and K. - ■=■ x 10“ , 
4k 
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or os Prof Giorgi write* it 

K t --J-x 10* L, 

4ji 

where L stands for the unit of length, the metre 
In the above, for the sake of simplicity, 
Coulomb’s laws have been assumed as the basis 
of the theory on which the system rests This, 
however, is by no means necessary In a very 
interesting article in the “Enciclopedia Italians— 
ESettrioita, Tbeona della”, to which Prof 
Giorgi very kindly referred the present writer in 
reply to a request for information on some points 
of theory, he has in the most lucid manner 
"developed the three fundamental schemes, pre 
Maxwellian, Maxwellian and electronic Any of 
these can be taken as the starting point 
As Prof Giorgi stated in a paper read before 
the Electrical Congress at St Louis m 1904, neither 
the CG8 electrostatic nor the CGS electro¬ 



modification, or substitute for them his absolute 
practical system 

To sum up, quoting again from the same paper 

“In order to derive electric and magnetic units 
from mechanical units, a fourth fundamental unit 
is necessary In the CGS electroetatio and the 
CGS electromagnetic systems, the fourth unit 
assumed is respectively the electrostatic or the 
electromagnetic constant of free ether, but this 
has many disadvantages Tor the absolute prac¬ 
tical system the fourth unit is the ohm ” It would 
be more accurate to Hay the international ohm, 
defined as the resistance of a certain column of 
mercury ’ 

It should be noted, of oouree that the two 
changes from the CGS system suggested by Prof 
Giorgi are quite independent 

Heaviside’s suggestion as to the 4ic could be 
introduced without adoptmg Prof Giorgi’s proposal 
to take the international ohm as the fourth mde 
pendent unit R T G 

> NlTOU US 368 Sept 3 1PU 
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The Inheritance of Acquired Habits 
By Prof E W MaoBhide, f b a 


F OR the last five years, experiments to test 
the hentabihty of acquired habit have been 
m progress m the Zoological Laboratory of the 
Imperial College of Science under my supervision 
and an account of the work may bo of interest 
to readers of Nature 

The first part of the results of these experiments 
has been published by the Royal Society the 
second part is almost ready for publication Miss 
Sladden, who earned out the work began by rear 
mg the young of Salamandra maculosa and the eggs 
of Alyies obstetneane, thus endeavouring to repeat 
Kammerer’s work It became evident, however, 
that wo did not possess the equipment necessary 
to provide the conditions which would induce those 
animals to breed We succeeded in confirming 
Bomo of Kammerer’a statements about the effect 
of the environment on the habits of one generation 
Thus it is quite possible to induce Alyica normally 
a land animal, to adopt an aquatic life , and in 
regard to Salamandra we were enabled to explain 
Her bet'a failure to obtain Kammerer’s results 
There are two distinct races of Salamandra 
maculosa, an eastern and a western In the latter, 
which inhabits the Jura and the Vosges, the 
yellow pigment is arranged in two longitudinal 
bands on the back, over a general body colour of 
black Miss Sladden has reared animals of this 
raoe from birth to an age of three years in boxes 
painted inside with bright yellow and also in boxes 
painted deep black inside In neither case could 
we detect any alteration m the amount of yellow 

K ent as a result of the colour of the background 
le eastern race, however, whioh formed the 
subject of Kammerer’s researches, the yellow 

E ent is arranged as a senes of spots over a 
l background , and by experiments conducted 


by Mr E Boulenger, then curator of reptiles in 
the Zoological Gardens, and by myself, during the 
years 1919-1924 we were able to show that 
animals of this race exposed for long penods to 
a black environment do show definite reduction of 
the yellow pigment But even if Miss Sladden 
had been successful m getting her animals to 
breed, the length of time mvolved would have 
been prohibitive, since the adult condition is only 
attained after four years’ growth Therefore we 
sought for a convenient experimental animal 
m which the generations succeeded each other 
more rapidly 

Some years ago (1912-1915), in conjunction with 
another pupil (Miss Jackson, afterwards Mrs 
Moinertzhagen), I conducted experiment* on 
breed mg the stick insoct, Caraustus morosvs, and 
I found that this insect, whose normal food in 
England is pnvet, could be forced by starvation 
to feed upon ivy I therefore suggested to Miss 
Sladden that she should test the development of 
this ivy feeding habit This insect offers great 
advantages when used as an experimental animal 
It is parthenogenetio males only appear in 
small numbers every five or six generations and 
when they do appear they are at onoe recognisable 
by their smaller size and different coloration 
The parthenogenetic insect produces about 150 
eggs a year whioh take about three months to 
develop there is no metamorphosis and as there 
are no wings the nymph is morphologically similar 
to the adult 

The plan adopted was to isolate the just hatched 
young, keeping each one m a separate box Thews 
boxes were made of metal they were circular 
and had glass covers In each box was placed a 
small piece of ivy leaf At the end of two days 
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about ten per cent of the insects had begun to 
eat ivy, the rest had not touched it If we had 
reared from these insects alone we should have 
t>een accused of selection but we adopted a 
different plan (suggested by my colleague, Mr 
Hewer) The ninety per cent which refused ivy 
were given a bit of privet leaf to eat and so rescued 
from starvation Then after ohe day the pnvet was 
removed and the insect was again provided with 
ivy This second provision of ivy was called the 
second presentation’ If after two days more the 
insect still refused ivy, it was again given pnvet 
for a day The majority of the insects accepted 
ivy at the second presentation but some held out 
until the third, fourth, or even fifth, presentation, 
and one recalcitrant held out until the tenth presen 
tation 

We started the experiments with 125 females 
All the young which accepted ivy at the same 
presentation, to whatever mother they belonged, 
were classed together, and when they in turn 
became adult the eggs of each class were mixed 
together From each mixture 100 eggs were 
selected in order to rear the next generation In 
the second generation, in place of ten per cent 
no less than eighty per cent of the insects accepted 
ivy when first presented, that is, at the first 
presentation in all, 800 insects were tested In the 
third generation ninety fivo per wnt accepted ivy 
at the first opportunity and 2 000 insects wore tested 

Thus with those insects, we nached exactly 
the same conclusions as those arrived at by Prof 
McDougall with regard to induced habits in rats 
namely, that when members of one generation are 
compelled to adopt a new habit a residual effect 
of this habit is earned over to the next generation, 
so that the young insects adopt the new habit 
more quickly than did their parents We claim 
however, that the stick insect gives more con 
elusive results than the rat because although we 
think that Prof McDougall has overcome all his 
difficulties, yet there were very aenous objections 
to be faoed with rats, such as possible mass 
suggestion, parental training etc, which arc 
obviously inapplicable to insects 

What many people fail to realise, however, is 
that this transference of a residual effect of habit 
is the central principle of Lamarckism, dearly 
and unequivocally expressed by Lamarck himself 
He said that “the environment produces no direct 
effect on the animal’ 1 , but by making new needs 
(for example, the neoessity of eating ivy or starving) 
it forces the animal to make new efforts to satisfy 
them, and ‘ if these needs continue for a long line 
then the anim al’s efforts become habits ’ and 
habits by causing the use of some organs more 
and others less bring about the enlargement of the 
former and the diminution m site of the latter, 
and these changes are preserved by reproduction 

This artiole is written in the hope that other 
investigators will take up this question and repeat 
the experiments using other animals, especially 
other insects, as subjects, for only by such 
experiments can this fundamental principle be 


settled Indeed, experiments with the larvae of 
moths were begun some years ago by Dr Thorpe, 
of Cambridge The attractive feature about such 
experiments is that the percentage of mortality 
is very low so that the agency of ‘chance’ or 
natural selection’ is excluded Prof Woltereck, 
whose great book “Grundzuge emer allgemeinen 
Biologie” was reviewed in N a tube of December 17, 
1932, removed Cladooeran Crustacea from north¬ 
ern lakes to Lake Nemi in Italy When he 
examined the transported a to ok after twenty 
years he found them much altered m shape when 
he again re transferred some of this stock to the 
post glacial lakes of their ancestry they reverted to 
their original shape—but only gradually during 
the course of several generations 
The Linnean Society recently had the privilege 
of hearing Prof Woltereck deliver an address on 
the fauna of recent lakes m many lands Summing 
up the evidence, Prof Woltereck ooncludes that 
the time since the recession of the ice of the last 
phase of the glacial age, that is, about 10,000 
years, has only sufficed for the production of new 
races for the production of new species we must 
go back to pro glacial times possibly 500,000 years 
ago As I remarked m my comments on the 
lecture it woukl be hard lines on the experimenter 
if he had to live and experiment for 10,000 
years before he could hope to produce a new 
heritable structure but heritable ihanges of habit 
in small rapidly breeding animals may bo observed 
aft* r experiments lasting from five to ten years 
Students of mutation that is, ‘geneticists’, will 
naturally inquire what is the relation between 
these changes of habit and mutations That is a 
question for future study, hero only certain 
tentative suggestions can bo offered From tho 
study of tho tow cases in which mutations have 
been experimentally produced by such agencies 
as X rays and heat it may be concluded that they 
arc duo to some damage to the developmental 
machinery of tho nucleus in the germ cells They, 
and not the Lamarckian changes, are the results of 
the direct action of the environment ’ So long as 
malign conditions surrounding early development 
persist, the mutations are faithfully inherited, but 
if the organism can be replaced in its natural 
environment, then in a limited number of genera¬ 
tions they pass off and the original constitution 
reasserts itself In 1790 Oapt Cook introduced 
the English domestic pig into New Zealand in 
order to induoe the Maoris to abstain from 
cannibalism The animals escaped into the woods, 
and by 1840 had increased to herds of at least 
40,000 in number and had assumed all the 
characters of the ancestral wild boar, including the 
fierce tusks—although in, New Zealand there were 
no enemies which required such weapons to drive 
them off Mutations seemingly are more surface 
phenomena than racial habits they are mdeed 
what Johansson the inventor of the word ‘gene’ 
called them, “superficial disturbances of the 
chromosomes”, but racial habits belong to the 
inmost core of the heritable constitution 
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The British Postgraduate Medical School 


L ONDON has a supply of clinical material— j 
J that is, oases of sickness and disease— 
almost unique in amount and variety, which 
should be available for teaching and research 
Some of this material is utilised by the medical 
sohools in their attached hospitals for the training 
of their undergraduate students, whom they must 
in the mam serve, and their facilities for the 
additional training of the postgraduate student 
are neoessanly limited In fact London has 
hitherto lacked an organisation for postgraduation 
study comparable to the continental centres such 
as Vienna London’s wealth of clinical material 
should be available for the provision of courses of 
advanced instruction for qualified doctors resident 
in Great Britain, in the Empire beyond the seas, 
and abroad, who wish to refresh or extend then 
knowledge, or to obtain the latest information on 
new developments in medicine, surgery and 
obstetrics 

Attempts have been made in the past to m 
stitute courses of postgraduation study In the 
dosing years of last century the Medical Graduates 
College and Polyclmio, organised in the main by 
Sir Jonathan Hutchinson, gave courses of system 
atio lectures m various branches of medicine m 
association with classes and clinics m certain 
special hospitals and medical schools but it could 
not provide that regular attendance at m and 
out patient departments which is one of the 
principal requirements of the general practitioner 
and of the specialised postgraduate student Poet 
graduate courses of instruction have also been 
organised by some of London s hospitals which 
have no medical school attached for example the 
West London, Hammersmith, the Prince of Wales, 
Tottenham, and the Seamen’s Hospital, Greenwich 
Another organisation which has done and is 
doing, much good work m the direction of post 
graduation study, is the Fellowship of Mediomo 
and Post graduate Medioal Association, with 
which the name of the late Sir William Osier 
should be remembered But its scope is limited 
much m the same way as m the Polychmo 
The serious consideration of the problem of a 
postgraduate medical college dates back to 1921, 
when Dr Addison, then Minister of Health, at 
the suggestion of the University Grants Com 
mittee, formed a Committee under the chairman 
ship of the Earl of Athlone to consider, among 
other matters, the provision in London of a school 
with hospital attached to be devoted to post 
graduate instruction m medicine, and of an 
institute for instruction m public health subjects 
Largely by the aid of a very generous grant from 
the Rockefeller Foundation, the last named in 
stitution was the first to be established and the 
buildings of the London School of Hygiene and 
Tropical Medicine were opened m July, 1929 
The other objective of the Athlone Committee , 
still remained to be secured, but the post Wsr | 


depression had already begun and the scheme 
remained m abeyance for a time Then Mr 
Neville Chamberlain set up another oommittee, 
the terms of reference of which were “to draw up 
a practicable scheme of postgraduate medioal 
education oentred m London” This Committee 
surveyed the situation, and came to the eon 
elusion that it was impracticable to establish a 
new school with hospital attached, or to associate 
the new school with any existing teaching hospital 
But fortunately, by the passing of the Local 
Government Act of March, 1929, Detween twenty 
and thirty municipal general hospitals, formerly 
under the Poor Law, came under the control of 
the London County Council, and a scheme of 
associating the proposed postgraduate medical 
school with one of these institutions was then 
explored With the full oo operation of the London 
County Council, the unanimous conclusion was 
finally reached that the conversion of the hospital 
in Du cane Road Hammersmith was the best 
solution of the problem Here there were 400 
beds housed m a building no part of which was 
more than twenty five years old, and which had 
been described as exceptionally good and well 
designed for the purposes of a hospital dealing 
with the acutely sick” 

In April, 1930 Mr Greenwood, then Munster 
of Health, announced the Government s acoeptanoe 
of the Committee’s recommendations and its 
willingness to contribute a sum up to £260,000 for 
building and equipping the School, together with 
annual grants for maintenance through the 
University of London Following the recom¬ 
mendations of (mother Committee over which 
Lord Chelmsford presided a Royal Charter was 
granted to the School on July 10, 1931 Unfor 
tunately, shortly afterwards the financial crisis 
developed and jeopardised the whole scheme but 
after serious consideration the Government of the 
day decided that it was against the public interest 
to postpone the scheme indefinitely, and offered 
to make a grant not exceeding £100,000, and the 
LCC agreed to expend a similar sum towards 
adaptation of the existing Hospital for the pur 
poses of the School 

Financial reasons agam delayed the commence¬ 
ment of building, but the foundation stone was 
laid by Mr Neville Chamberlain in July last year, 
and substantial progress has since been made in 
the adaptation of the existing buildings and pro¬ 
vision of the new ones required 

The LCC is providing, on the hospital side, 
new blocks for midwifery oases, for out patients, 
and for casualty departments, while the School 
buildings will consist mainly of laboratories, 
lecture theatres, and accommodation (non resi¬ 
dential) for the teachers and students The Dean 
of the School, Dr MacKeith, has recently issued a 
circular desonptive of the general plan of the 
buildings and of the accommodation provided. 
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In addition, the courses in present postgraduate 


centres will still be made uae of so far as possible 


The University of London has also recently 
recognised’ the new institution as a school’ of 
the University, and four chairs have now been 
advertised, in medicine, surgery, obstetrics and 
gynaecology, and pathology Presumably assist 
ants will also be needed for each umt, and it may 
be anticipated that courses will also be delivered 
from tune to time by eminent physioians, surgeons 
and others not permanently attached to the Sc hool 


Thus, after many vicissitudes, a postgraduate 
medical Bchool worthy of the great Metropolis haa 
come into being which it may be anticipated will 
in the future raise the standard of professional 
skill among the great body of medical practitioners, 
and will advance the progress of medical scienoe 
by research earned out within its walls 


Obit 

Prof Camille Matignon 

A RTHfiME CAMILLE MATIGNON, president 
l of the French Chemical Society who died sud 
denly m Pons on March IS was a leading figure in 
pure ohemistry and a great exponent of chemical 
technology Matignon was bom at Saint Maunoo 
aux Riches Homines Yonne on January 3 1807 
and entered the Ecole Normale Pam in 1886 
three years later he became assistant to Berthelot 
at the College de France and commenced a long 
senes of original contributions to our knowledge 
of thermochemistry After spending five years at 
the University of Lille as lecturer and professor 
he was appointed as a temporary professor at the 
College de France in 1902, a supplementary pro 
fessor m 1903 and, on the death of Berthelot, 
became professor of inorganic chemistry in 1908 
holding this post until his death 
Matignon early concerned himself with the great 
problem of the fixation of atmoephonc nitrogen 
and the synthetic production of ammonia he 
studied the direct combination of many of the 
metals with nitrogen, showing that uno dust 
always contains nno nitride, and preparing the 
nitrides of a number of the rare earth metals 
Certain of the nitrides, such as those of silicon and 
aluminium, were probably formed during the 
cooling of the earth and, by the action of water 
vapour, gave ammonia, the first form in which 
nitrogen became available for assimilation by 
plant life Matignon maintamod that the increased 
use of artificial nitrogenous fertilisers was essential 
to the development of French agriculture , he 
followed up the advocacy of this principle by 
working out methods for the economic production 
of phosphates and potassium salts for use as 
manures 

With the aid of the oalorunetno bomb, Matignon 
determined the heats of oombustion of a long 
senes of substances and, smoe many of these were 
closely related organic compounds, he was able 
to deduoe a number of interesting generalities 
from the heats of formation Hu more extended 
studies of the part played by heat m chemical 
reactions fed him to the statement of an empirical 
law of thermodynamics which Nemst termed the 
Le Chateher Matignon rule’ This states that 
for gaseous equilibria in which one gaseous and 
one or more solid phases are oonoemed (sublima 
taon of solids, dissociation of calcium carbonate, 
etc), the relation Q/T — 32 holds approximately 


uary 

m all oases Q being the heat evolved at constant 
pressure and T the absolute temperature at which 
the gaseous pressure attains one atmosphere 
Thu empirical law is an extension to chemical 
dissociation of Trouton a law concerning heats of 
vaporisation The Le Chateher Matignon rule can 
bo stated in several ways and may be used to 
foretell whether certain reactions can take place 
and whether they are reversible Thus it was 
foreseen that hydrogen sulphide should react with 

K tassium carbonate but not with sodium car 
nato at the ordinary temperature, these 
deductions were verified by experiment Matignon’s 
achievements m those and many other fields were 
recognised by his election to the Institut de France 
in 1926 

Matignon was an eloquent speaker and wrote in 
a lucid oonvincmg style He assumed the editor 
ship of the Journal of tho French Society of In 
dustnal Chemistry at its inoeption in 1918, and the 
editorial which he wrote each month until the end 
of his life was read with interest by the whole ohem- 
loal world , the last of these articles—on tho fiftieth 
anniversary of tho death of Dumas—appears m 
the March number of Chimw et Industrie which 
was published a few days ago Matignon s striking 
personality and hu gay vivacious enthusiasm 
made him a notable figure He did much to 
promote the re establishment of those normal 
relations between scientific men throughout the 
world which had been so rudely shattered by the 
War, he had many friends far outside hu own 
oountry who will remember him with respect and 
affection W J Pope 


Mb E G B Meadb Waldo 
It u with great regret that we have to reoord 
the death of Mr Edmund Gnstavus Bloomfield 
Meade Waldo, of Stonewall Park, Chiddingstone, 
Kent, who died on February 24, aged seventy- 
nine years Only son of Mr Edmund Waldo 
Meade Waldo, of Hever Castle and Stonewall 
Park, ho was bom at Holly Brook, Co Cork, on 
February 8, 1856, and educated at Eton and 
Magdalene College, Cambridge Hu room at 
Eton was a menagerie of wild animals, and rumour 
haa it that, while at Eton, his overpowering 
ambition was to kill one of the red deer in Windsor 
forest, and that this ambition was fulfilled In 
1880 he married Ada Corake, a daughter of the 
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late Lord Justioe Baggallay and he and his wife 
wait to live for some time at Rope Hill m the 
New Forest The New Forest as was only natural 
brought out all that passionate love of Nature and 
animal life which had already begun to show itself 
at Eton 

Like his life long fnend Herbert St Quin tin 
of Scampston Hall Yorkshire who died a year 
ago Meade Waldo was a bom naturalist and both 
were fortunate in having leisure to develop more 
and more their powers of observation m all 
branches of natural history It is said that they 
corresponded almost every day of their lives and 
needless to say the subject of this correspondence 
formed an almost daily diary of what they had 
observed in the field of Nature If the many 
facts comprised m these remarkable senes of 
letters could be gathered up it is probably no 
exaggeration to say that they would vie with 
those contained in Whites Natural History of 
Selboume 

Both these fhends were ardent hawkers and 
in this fascinating pursuit such other well known 
hawkers and naturalists as Lord Lilfird Aubyn 
Trevor Battye W R Ogilvie Grant the Hon 
Gerald Las cellos Gol H Barclay and the Rev 
Gage Freeman and others were very closely 
associated Meade Waldo s diaries contain many 
records of famous hawks and their prowess in 
the chase 

Meade Waldo s life represents a page in the 
history of ornithology which is not likely to be 
rewritten Another of his intimate friends was 
the late Henry Elwes a man passionately fond 
of God s open spaces in many countries a 
naturalist in every sense of the word the author 
of one of the finest books on trees ever written 
Lord Grey of Fallodon was another fnend after 
his own heart and Herbert St Qumtm Meade 
Waldo and Grey forgathered every year at 
Fallodon All three have died in the last year and 
to those in sympathy with the point of view they 
represented their passing will inevitably represent 
a lost link with the ornithology of the past 

But Meade Waldo s activities in the realms of 
Nature were not oonfined to his own broad 
acres or those of his fhends He studied birds 
in Spam as also m Morocco where during a long 
residence he explored the Atlas Mountains in days 
when travel in tnat country was not the easy matter 
it is now He was also intimately acquainted with 
the birds of the Canary Islands and was one of 
the late Lord Crawfords guests on his voyage to 
Madagascar and the Comoro Group in his famous 
yacht the VaihaUa 

Meade Waldo was also an ardent supporter of 
the various societies for the protection of bird life 
the fauna of the Empire and the establishment 
of nature reserves while he took the deepest 
interest in the welfare of the Zoological Society 
of London of which he was a vice president and 
a member of the Council He was indefatigable 
in his attendance at the many meetings whioh 
such work Involved 


Mb John Powhb 

By the death on January 27 at Rose bank near 
Cape Town of Mr John Power one of the few 
remaining direct links with the Royal Observatory 
Greenwich under the administration of Sir George 
Aliy has been broken 

John Power was born m Waterford Ireland 
on July 14 1860 He entered the Greenwich 
Observatory in 1876 six years before the retire 
ment of Airy In 1891 he left to take up the 
appointment of secretary and librarian to the 
Cape Observatory under Sir David Gill In 
1896 he was appointed a junior assistant being 
succeeded as secretary after a short interval 
by the late Dr R T A Innes who afterwards 
became the first Union Astronomer In 1905 
Power was promoted to the rank of assistant 
From 1897 until his retirement in 1920 he was 
in charge of the miscellaneous computing de 
partment In that capaoity he was responsible 
for the preparation and proof reading of the 
following catalogues (the dates of publication are 
m brackets) —Cape General Catalogue for 1890 
(1898) the Cape General Catalogue for 1866 

(1899) the Cape Astrographic Standard Star 

Catalogue (1906) the Cape Catalogues of Special 
Stars for 1900 (1906) the Cape Catalogue (Boss s 
Stars South of 36 ) (1907) the First Cape 
Fundamental Catalogue for 1900 (1916) the 
Seoond Cape Fundamental Catalogue for 1900 
(1920) and the Cape Zone Catalogue of20 843 stars 
for 1900 (1923) He showed remarkable industry 
and devotion in this work spared no efforts to 
ensure accuracy in all details and was very skilled 
in marshalling large masses of numerical data He 
rendered also very valuable services in connexion 
with the revision and control of the co ordinates 
of the plates for the Capo zones of the Carte du 
Ciel work and in their preparation for press For 
many years he was a regular and active observer 
with the transit cirole 

Power was much interested m local and mum 
cipal affairs He was largely responsible for the 
inception of a public library m Observatory (the 
suburb adjacent to and named after the Cape 
Observatory) of whioh he was chairman for many 
years preceding his death He was also for many 
years a member of the Cape School Board of 
which he became successively nee chairman and 
chairman After his retirement he devoted a 
great deal of his tune to the work of this body on 
which he will be greatly missed Financial ap 
proval for carrying out the programme of the 
Board was often difficult to obtain but Powers 
Irish extraction showed itself m his love of a 
fight and he was at his beet in defending his policy 
and attacking his opponents The cause of elemen 
tary education at the Cape owes a great deal to 
his efforts 

Mr Power was a widower and his only son, 
who had had a brilliant career at Oxford as a 
Rhodes scholar was lolled in action in East 
Africa 
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Pbof J R Ainsworth Davis 

Prof Ainsworth Davis was bom at Bristol 
m 1861 the son of the Rev James Davis He 
studied under Profs Huxley and Judd at the Royal 
School of Mines London and afterwards at 
Trinity College (am bridge where ho gained a 
first in both parts of the Natural Science Tripos 
Shortly afterwards appointed lecturer at the 
University College of Wales Aberystwyth he 
threw himself into the work of that institution 
and was elected professor of zoology and geology 
He was a teacher of marked power and strong 
personality with an unusual gift for epigrammatic 
statement and he sought to understand and help 
his students outside as well as inside the class 
room His homo was always open to students 
and colleagues and his versatility showed itself 
in amateur acting vtrse wnting organising and 
commanding the college O T t campaigning for 
the hall of residence for women students—one of 
the earhest of these institutions as well as in 
scientific writing In the latter field he wrote 
papers some m collaboration with his students 
on molluscan morphology but his chief interest 
was in teaching and his textbook of biology his 
Natural History of Animals and other works 
have been widely used 

In 1908 Ainsworth Davis became principal of 


the Royal Agricultural College Cirenoester and 
from 1914 on he served as army instructor with 
the rank of major acting at one tune as chairman 
of the Central C lvilian Advisory Board at G H Q 
After demobilisation he lectured in biology at 
Middlesex Hospital Medical School and then gave 
his services as writer and lecturer to the Empire 
Marketing Board 

His was a life of varied activity the outcome 
of a keen mind deeply interested m the life of his 
time Ho is survived by his wife daughter of the 
late Mr fames (outts of Edinburgh and by his 
son Dr I ( Ainsworth Davis who has been a 
distinguished athlete 

We regret to announce the folio wing deaths 
Herr Oskar von Miller founder and until 1933 
president of the Deutsches Museum at Munioh and 
formerly a chairman of the World Power Con 
fort nee agexl seventy eight years 
Prof Augustus Trowbnelge professor of physics 
and Bince 1928 dean of the Graduate School of 
Princeton University an authority on explosive 
mixtures on March 14 aged sixty four years 
Prof F P Venable emeritus professor of 
ohemistry m the University of North Carolina 
and president of the University in 1900-14 on 
March 18 aged seventy eight years 


News and Views 


The Hon John Collier 

This death of the Hon John Collier on April 11 
at tho groat age of eight) four yoare recalls his signal 
ser\ ices to men of m lence m the art of portraitur* 
The National Portrait Gallery possesses the popular 
and appealing canvas of Darwin standing clad 
in i cloak holding his hat in tho loft han 1 and 
lxiking straight towards tho spot tator Hore 

too raaj be seen C oilier s represontatu ns of 
Huxley Sir Michael Foster Sir William Huggins 
and W K Clifford mathematician physicist and 
philosopher The Royal Society is especial 1) fortu 
nate in examples of Colliers faithful portrajal of a 
select circle of men of science In its gallery arc 
portraits of James P Joule William bpottmwoode 
Sir Joseph Hooker and Sir William Huggins while 
Sir Miohael h otter is mcluded in replica A portrait 
of tho late Prof S H \ mew hangs in the rooms of the 
Linnean Society 

Mr Richard Inward* 

Vi by hearty congratulations are oxtt nded to 
Mr Richard Inwards who will reach tho age of 
ninety four years this weok (whilst yet happily 
in good health) having been bom on Apnl 23 1840 
Elected into the Royal Astronomical Society so for 
back as 1881 he is we believe the oldest member 
of that body also of the Royal Meteorological 
Society whose ranks he joined a year later Early 
in life Mr Inwards became a mine manager in 


Boliv ia an 1 afterwards he acted in a like capacity in 
Spain for the Manganese Company Later on mining 
projects and enterprises led him to widely divergent 
places—to Nirwiy Austria South America Mexico 
Settling in England meteorol igioal studios became 
his prime interest and he was for nearly twenty 
years joint editor of tho Quarterly Journal of the 
Royal Meteorological Society becoming in 1894 
president of the Socioty serving the customary 
perio 1 I xactl) forty years ago corresponding with 
the present month Mr Inwards read a paper entitled 
On Some Phenimena of the Upper Air A oon 
tnbution (1907) The Motric System m Meteoro 
logy survned criticism at any rate f »r publication 
in tho Quarterly Journal some will perhaps recall 
the discussion Mr Inwards is the author of 
Weather Lore and The Temple of tho Andes , 
also he publishod (1911) an interesting reminiscent 
biography of W iord (Stanley IRAS m memory 
of that gifted mechanician responsible for many 
developments in the designs for mathematical 
drawing surv \ ing and levelling instruments 

A Broadcast from the Antarctic 

Thb BBT moluded m its programme on the 
evening of Apnl 14 an interesting item which took 
the form of a short broadcast from Admiral Byrd ■ 
An tarot io expedition the mam base of which is at 
Little America Bay of Whales m latitude 78® 8 
The transmission was effected through the 
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agency of the Columbia Broadcasting System 
of America, which ha* a r e p re sentative with 
the expedition giving regular talks to listeners m the 
United States The signals from the expedition's 
transmitting station at the Bay of Whales were 
received in South America, relayed to New York and 
thence to England and several other European 
countries In addition to announcements by the 
representative mentioned above, members of the 
party gave a brief account of tho prevailing meteoro 
logioal conditions and of the scientific work being 
carried out by the expedition The average daily 
temperature was stated to havo been between - 20° 
and — 80° C, while a thirteen days’ bhxzard had 
been experienced recently Admiral Byrd’s advance 
party is located at about 123 miles nearer the South 
Pole than the main baao at Little America The brief 
programme included a musioal item by members of 
the expedition and concluded with the singing of the 
British national anthem Although reception was 
marred to some extent by distortion and a fairly 
high noiso level, this broadcasting achievement 
showed ui an interesting manner the possibilities of 
modem radio communication, and demonstrated 
that tho isolation of polar expeditions is a thing of 
the past 

Broadcasting over Wires 

At a meeting of the Wireless Section of the Institu 
turn of Eleetnoal Engineers on April II, a paper 
entitled Principles of Audio Frequency Wire Broad 
casting'* was read by Mr P P Eokersley It is 
well known that too few wavo lengths are available 
for the purposes of wireless broadcasting, a limitation 
which makes it impossible to give all listeners both a 
variety of choice of programme and good quality 
reproduction These limitations have stimulated an 
interest in alternative methods of distributing pro 
grammes to listeners, and broadcasting over wires 
has certain basic technical and eoonomio advantages 
over wireless broadcasting Wire broadcasting 
technique has been extensively applied m Holland, 
where 60 per oent of the Dutch listeners have their 
programme service laid on to the house by a wire 
connexion Relatively slight developments of the 
same nature have taken place so far m Great Britain, 
although a number of companies are m operation for 
the re-diffusion of the ordinary wireless programmes 

Thz commonest form of such re diffusion takes 
place at audio frequencies, the ordinary wireless 
broadcasting programmes are picked up by a receiver 
located where reoeption conditions are favourable, 
and the audio frequency output of this receiver is 
of sufficient strength to enorgise at onoe a thousand 
or more loud speakers connected to it by a line net 
work It is usual to connect each subscriber by two 
hues to this network so that a ohoioe of two pro 
grammes is provided Mr Eekereley’s paper dealt 
with the technical problems encountered in the design 
and construction of such a network m order to give 
a good quality service An analysis was made of the 
effects set up by the interaction of the reaotanoes 
and 


speakers, and it was shown that the reoeived level, 
particularly towards the ends of the linee, vanes with 
lo«dmg and frequency Certain generalised rules have 
been evolved to indicate how the distortions incidental 
to this form of wire broadcasting may be minimised 
or even eliminated 

Commercial Production of Heavy Water 
Tub reoently discovered heavy water’, which has 
created so much interest in popular as well as 
scientific circles, is to be produoed commercially m 
England Plant has been developed at the Rillmgham 
works of Imperial Chemical Industnes, Ltd , which is 
capable of producing a continuous supply of hea\y 
water of approximately 30 per oent purity at the 
rate of 5 gm per day, while approximately pure 
*heavy water will be produoed at a somewhat later 
date IC I anticipate that they will be able to 
meet any commercial demand that may arise Urey 
and Washburn, in the United States, discovered that 
the residual water m old electrolytic cells contained 
a larger proportion of heavy hydrogen tlian the 
normal It was further found that by continued 
electrolysis, the concentration of the heavy water 
was enriched, ordinary light hydrogen being given 
off preferentially, and ‘heavy water’ accumulating 
This gave tho key to a successful method of pre 
paring heavy water’ in quantity, and the electrolytic 
method is tho one m use at Billingham Large 
scale production of heavy water’ is only possible 
where exceptional resources of power and raw 
materials exist together At Billingham, not only 
ordinary hydrogen m large quantities, but also 
residues m which ‘heavy water* has accumulated, 
are readily available These resources, together with 
cheap power and convenient research facilities, make 
Billingham a logioal centre for the large scale pro 
duotion of the new compound Since its discovery in 
the United States, its probable uses are becoming more 
evident, and it is eloquent testimony to the vitality 
of British chemical technique that m so short a space 
of time it should have been translated from a scientific 
curiosity to a marketable commodity 

The 34-Hour Tun* System 

Thb British Broadcasting Corporation will adopt 
the 24 hour system of expressing time from April 22, 
when ‘summor time’ oommenoes m Great Britain 
The system will be used in all announcements over 
the microphone, in the journals published by the 
Corporation and in correspondence Ho statement 
has been made as to the duration of the trial of the 
system, but it will doubtless be sufficiently long for 
the public to become thoroughly familiar with the 
system and for the extent of pubho approval or 
disapproval of the system to be gauged As already 
announced in Natubx, the Postmaster General will 
await the result of this experiment before oommg to 
a decision on the question of the adoption of the 
system m tho Post Office It is proposed by the 
BBC that a tune such as 17h lffm shall be 
announced as ‘Seventeen fifteen hours’ This termino- 


the network and the loud- 
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to be hoped that such a designation will not be used , 
otherwise this phraseology may soon become stereo 
typed The expression ‘seventeen hours fifteen 
minutes’ is accurate but long seventeen hours 
fifteen' is a contraction analogous to seventeen 
pounds fifteen’ for £17 10s Od But se\enteen 
fifteen’ (analogous to the present 6 15pm, but with 
the now unnecessary p m dropped) should bo quite 
sufficient At the exact hour, 17 hours can be used 
as simpler than 17 00 

Ongm of Tckntes 

Thb suggestion first made m Nature (131, 117 , 
1933) by Dr L J Spencer that tektitos havo boon 
formod by the fusion of terrestrial rooks by the fall 
of very large meteorites has given rise to an into resting 
discussion, but, being unexpectedly novel, it has not 
met with general acceptance Prof F T Suess of 
Vienna, m whose classical paper of 1000 the name 
tektite was introduced and the meteontic theory 
first proposed, has returned to the subject and he 
gives a recent review in Die Naturunseenschaften 
(21, 857, Doc 8, 1933) Here, and m a private letter, 
he admits that the Darwin glass of Tasmania may 
have been formed by the fusion of terrestrial material 
Some of the silica glass from the meteorite orators 
at Wabar m Arabia is, in fact, exactly bke Darwin 
glass m every respect, and at both places the material 
is present in thousands of tons But from Tasmania 
no meteono iron or craters have been recorded h or 
other tektitos (austrabtes, billitomtes, moldavites and 
indoohinitee’). Prof Suess still holds to the meteoritie 
theory He points out that they have a much wider 
distribution than the silica glass found around 
meteorite craters, and also that they usually bear 
no relation m chemical composition to the under 
lying rocks The same arguments are also put for 
ward m a letter to the Editor from Mr T Hodge 
Smith, of the Australian Museum, Sydney, who has 
given an account of the tektitos recently found in 
the Philippine Islands Theso arguments, howevi r, 
overlook the fact that toktites are usually found in 
alluvial deposits and that they are often water 
worn and corroded, indicating that they have boon 
transported from their place of origin In the case 
of austrabtes found scattered on the surface of the 
ground over wide areas, it is conceivable that they 
have been transported by the natives 

The aoo inch Reflector 

It was reported m the Times of March 27 that an 
aooident had occurred during the pouring of the 
twenty tons of glass into the mould of the two 
hundred moh mirror for the new reflector for the 
California Institute of Technology Part of the 
mould came loose and floated to the top of the 
molten glass As soon as the pouring was completed, 
the cores were fished out of the molten mass Aooord 
mg to a message issued by Science Service, Dr 
Hoetetter, who was m charge of the operations, said 
that this mishap would not affect the sucoees of the 
mirror, which has now been set aside to cool very 
slowly After the months of oooling havo elapsed, it 


will take several years to grind the surface of the 
mirror Our readers will join with us m expressing 
the hope that it will bo found that the incident of 
the break up of the mould will not have spoilt the 
present pouring of glass 

Refrigeration Exhibition at the Science Museum 

Sixty years ago mechanical refrigeration was just 
coming into existence, and yet to day it is an essential 
part of Lvoryday lifo, not only m its well known 
application to the transport and storage (including 
domestic storage) of perishable foodstuffs, but also 
m many of the industries upon which Great Britain 
depends Of its lessor known usee montion may be 
made of the manufacture of bread, biscuits, chocolate, 
margarine artificial silk stockings and cinematograph 
films, tho browing of beer, the ounng of bacon, the 
refining of oil and the sinking of mine shafts and 
wells Those are a few of about three hundred 
industries m which its use is either essential or in 
which it improves the quality of the product With 
the object of illustrating the part played by refngora 
tion and of showing the public the principles on 
which tlu several types of machines operate, a speoial 
exhibition lias been arranged at tho Soionoe Museum 
South Kensington and will remain open until the end 
of August It consists mainly of models, working 
exhibits and demonstrations Tho exhibits have 
boon supphod by tho manufacturers and user* of 
refrigerating machinery and tho Museum has had 
the wholehearted oo operation of tho British Assooia 
tion of Refrigeration, tho National Physioal Labora 
tory and tho Low Temperature Research Station 
A small Handbook has been prepared and will be 
on sale at the price ol Od (by post 7 d ) copies 
may also bo obtained from H M Stationery Office 
Anyone who is interested in the subject may obtain 
from this Handbook in a concise form on idea of the 
modem science and practu e of mechanical refngera 
tion the handbook also contains a brief outline of 
its histonoal development In addition, a biblio 
graphy on refrigeration has been pn pared m the 
Science Museum Library and will also be on sale 

Models of Tidal Estuaries 

At the Fuday evening discourse held at the Royal 
Institution on April 13, Prof A H Gibson discussed 
‘Tidal Estuaries boreoastmg by Model Expen 
ments ’ During recent years much work has been 
done on models repioduoing tho flow of water over 
weirs, through sluice gates, etc , and it has been 
found that, if suitable precautions are taken, the 
model results give a reliable indication of the be 
haviour of the original River flow models are now 
being extensively used to investigate the erosion 
and deposition of bed materials and the effect of 
works designed to improve the navigable channel 
The technique of such investigations is not yet fully 
developed, different methods being used in different 
laboratories Chronologically, models of tidal 
estuaries were used before those of uiu flow rivers, 
tho first tidal models (of the Mersey Estuary) having 
been constructed by Osborne Reynolds in 1885 
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In 1926 the Severn Barrage Committee of the 
Department of Civil Research decided to carry out 
investigation* on a working model of the Severn 
Estuary with the view of determining the probable 
effect on the physical and hydrodynamical features 
of the estuary of the introduction of a barrage for 
generating tidal power at the English Stones 
between Beachley and Avonmouth This model was 
constructed and operated in Prof Gibson s laboratory 

Pitor Gibbon dealt with the problems mvolved in 
the oenstruotion and operation of such models and 
with a comparison < f the results obtained from the 
Severn model with those observed in the estuary 
The successful use of a model depends largely on 
its being of a suitable scale and on the possibility 
of being able to reproduoe with roasonablt accuracy 
the physical conditions tending to produce move 
ment < f the bed materials This is more easily 
accomplished m an estuary having well deflnod 
physical characteristics with a largo tidal range in 
which the action of the ebb and flood curnnts are 
all important In such a case experience shows that 
the behaviour of th< model reproduces closely that 
of the estuary In other types of estuary having 
comparatively small tidal ranges and especially if 
very exposed to gales the t* suits are mainly likely 
to be of value in so far as they enable tho effect of 
any training works on th< set and v locity of thi 
currents and < n the tidal range and period to be 
determined 

Close of Excavations at Ur 

Within a few days of thi publication by the 
British Museum of the volum reporting on the 
excavation of thi Royal Tombs at U r Dr C Leonard 
Woolley in the Times of April 13 announces the close 
of the brief season s work and with it the end of tho 
joint expedition of thi British Museum and tho 
Museum of the University of Pennsylvania to Mono 
potamitt por twelve years this expedition has been 
engaged in an excavation whieh 1 as produced results 
<x mparoble m their far reaching effect on archeeo 
logical studies with the epoch making discoveries of 
Sir Arthur k vans mink I he results reported by 
Dr Woolley in what all will regret to know is his 
final dispatch in the 1 mg scries he has contributed to 
the Times since 1922 form a fitting and impressive 
climax to what has preceded The mam objective of 
the season was tho discovery of a cemetery of the 
early Jemdet Nasr period for which the search in 
default of guiding indications was in the nature of 
an act of faith It was abundantly justified by the 
discovery after prolonged and strenuous digging of 
a stratum of 10 ft containing burials in the upper 
levels of which the characteristically flexed human 
skeletons were surrounded by large numbers of 
stone jars in a variety of forms and material One 
grave alone contained thirty three vases In the 
upper range the stone vase had entirely ousted 
that of clay As Dr Woolley remarks it was 
a luxury that had beoomo a oommonplaoe As 
Ur stands m a stoneless land and the material 
had to be brought from either the north of Meeo 


potamia or from the area of the Persian Gulf it 
would be difficult to find a more impressive testimony 
than this closing discovery to the early accession 
of Ur to wealth and importance of which Dr 
Woolley s excavations have afforded cumulative 
evidenoe year by year 

Since the trial excavations made by Dr R 
Campbell Thompson at the end of the War for tho 
purpose of a report to tho British Museum and the 
more or loss tentative expedition of tho late Dr H R 
Hall to Ur and A1 Ubaid before Dr Woolley began 
systematic excavations in 1922 the archaeology of 
the Middle hast has advanced far and fast Stunu 
latod by Dr Woolleys results expeditions have 
worked at Kish Nineveh Arpachiyah Tell Asmar 
and elsewhere each site helping m the work of 
amplifying and elucidating material which in the 
long run it is not unfair to say gains its full signi 
flcance by reference to the evidence from Ur and 
tho outline of early Mesopotamian history which 
that site has afforded It will be same timo perhaps 
years before the place of Ur in archaeological 
studies will have attained its final adjustment 
Possibly from this point of view it may be no bad 
thing that further discovery hero has ceased for 
the time being affording an opportunity for com 
panson and reflection Results must be weighed 
and pon lured they must be brought into closer 
relation with what has been done on the fnngos of 
this great archeological province It may then appear 
that by no means the li ant. important outcome of the 
broader view now taken i f the arch® ilogical hole! of 
which Ur has been made the centre has been its 
bearing on the discovery of tho prehistoric civilisation 
of the Indus Valley This eiiscovery would never in 
almost any circumstances have been passed over os 
unimportant but the systematic i xamination of the 
site and its interpretation would have boon far 
different and certauilv less fruitful had it been 
made befe re instead f after the early i xoavations 
at Ur Archaeologists indeed owe a deep debt of 
gratitude to those who have taken part in the work 
of the expedition with Dr Woolley at their hoad 
and to the institutions by whu h the joint expedition 
has been supported 

Jubilee of the Society for the Study of Inebriety 

The fiftieth anniversary of tho foundation of the 
Society for the Study of Inebriety and Drug 
Addiction and the oentenary of the birth of its 
founder Dr Norman Kerr who died m 1899 were 
oelebrated on April 10 by a luncheon held at the 
Langham Hotel at which the Mm is ter of Health 
Lord D Abomon tho Bishop of Norwich Sir Thomas 
Barlow the presidents of the Royal College of 
Surgeons and of tho Royal Society of Medicine and 
Sir Josiah Stamp were the principal guests The 
luncheon was followed by a commemoration address 
delivered by the president Sir Humphry Ro lies ton 
who gave a sketch of the life of the founder and the 
activities of tho Society Norman Kerr who was 
the author of numerous works on various aapeota 
of the alcohol problem regarded inebriety aa a disease 
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essentially allied to insanity and insisted that it 
should be treated medically and not as if it were a 
crime It was mainly due to him that the Habitual 
Drunkards Act of 1B88 and the Inebriates Act of 
1898 were amonded During the fifty years of its 
exwtenoe, the subjects discussed by the Society have 
included the influence of heredity on alcoholism, 
uleoholism and ohild welfare, alooholism and venereal 
disease, the use of alcohol in medicine, drug addiction 
as an international problem ether-drinking and the 
cigarette habit The Society, which t omusts of 
medical members anil lay associates, aims at a 
scientific study of alcoholism and drug addiction 
and has not a policy of total abstinence 

Society of Dyers and Colourists 

Arrangements for tho jubiloo celebrations of the 
Society of Dye re and Colourists, to bo hold at Bradford 
at Whitsuntido, are in active progress Inaugurated at 
a meeting in Bradford on May 14,1884 the Society m 
the oldest of its kind in Great Britain 8pei ml intt rest 
in the celebrations will be attache d to the issuo oarly 
next month of a jubilee number of the Sen lety a Jour 
nal containing original artie.li s by eminent authorities 
on tho processes of dyi ing and their development 
in the coureo of the post fifty years In these, m 
vontion scientific research and records of practical 
applications will receive full attention It may bo 
recalled hero that the Society allots the Perkin (.old 
Modal at intervals, for conspicuous service to tho 
tinctorial industries By means of its award the 
synthesis of indigo, the disoovoiy of viscose of 
primulcne, and of alizarma blue have been severally 
recognised 

Gttsttgt Arbeit 

The object of a new periodical of this title which 
uppoars twice monthly (25 pfennigs per copy) is to 
give brief reviews of tho progress and tendencies of 
modem scientific research Tho subjects considered 
cover a wide hold, mcludmg anthropology political 
economy, agriculture, sociology and all tho pun. and 
applied scienoes There are article* on peasants and 
nomads, problems of Gt moan sociology new concepts 
of natural science, methods of counting for statistical 
purposes, Paracelsus (a sketch), and many others 
Tho contributors are chosen from the ranks of those 
who have done original work in thoir respective 
fields In the article by MOglich dealing with the 
foundations of present day physics, we find duo 
acknowledgment paid to the epoch making ideas of 
Planck and Heisenberg, but there are lmjvortant 
omissions which detract from the value of the 
account In highly comprossod articles of this type, 
it is of primary importance that the authors should 
have not only a deep insight into their subjects but 
also a proper souse of values, if the services of a 
discriminating censor are not to be invoked Goethe 
has stud Die Vemunft ist auf das Werdetule, dor 
Veratand auf das Qewordene angewieeen” This re 
mark applies particularly aptly to the present journal, 
which bears the sub title Zentralblatt fur die gelehrtc 
Welt” The article on Theophrastus Bombastus 


von Hohenhoim, commonly called Paracelsus, is 
of interest as his name has recently come into 
prominence again as one of the first great expert 
mentors m medical science—one hears of a Paracelsus 
Renaissance m Germany—m spite of a certain 
notoriety as a vagabond miraolo worker which he 
probably only partly deserved His ideas, if not 
actual results obtained, undoubtedly exerted a 
considerable influence on later workers The journal 
is published by Walter de Gruyter and Co , Berlin 
W 10, Genthinerstr 38 

Philosophy of Science 

Ihe welcome eo op ration between scienoe and 
philosophy which has become a distinctive feature 
of our time, is furthc r illustrated by the appearanoe 
of a new quart* rly Philosophy of Silence which is 
published by tin Philosophy of Science Association 
in the United States (Baltimore Williams and 
Wilkins Co , London Baillidre, Tindall and Cox 
Us 0<i ) This interesting publication sets itself the 
usoful task of giving an organised expression to the 
growing interest among philosophers and scientific 
workers in classifying and perhaps unifying, the 
piograinmos methods and results of the disciplines 
of philosophy and of sc iem e With this object in 
view the editor Prof W M Malisoff proposes as a 
research programme the analysis of meaning, 
xymboliKin definition axioms and postulates, the 
study of the natun and formulation of theoretical 
principles and questions of mothod and of the 
structure and hierarchy of tho scionocs The first 
issue of the new journal contains a remarkable senes 
of pap< rx among thi contributors aro Prof J B S 
Haldano on Quantum Mi chamcs as a Basis for 
Philosophy D J Struik on The Foundations of 
the JTiooiy of Probabilities Rudolf Carnap on 
The Character of PhiloHoplur Problems Tho 
oxti ll< nt prost ntat ion of the journal and tho 
ominincc of its contributors give an added valuo 
to its object and mi tliod which no doubt will appeal 
equally tc scimtifii work* re and to philnsophors 

Research in the Solomon Islands 

A report on the work of thi Ti mplc ton Crookor 
b xpi dition to the Solomon Islands 1933 has recently 
bee n si nt to Nature by the Direr tor of tho Bomico P 
Bishop Musi urn Honolulu Ihe expedition left ban 
brancisco on March 2 1933 in Mr Templeton 

Crockers auxiliaiy schoontr Vaoa and returned on 
September 15 after conducting a preliminary ethno 
graphical and medical survey of a number of islands 
in the Solomon group The principal objective was 
tht Rennell and Bellona islands, but before arriving 
there the expedition collected data bearing on 
tuberculosis and tropical diseases, as well as ethno 
graphical material, at Sikiana Tulalagi, Guadalcanar 
and Malaita Advantage was taken of conditions on 
Ronnoll and Belle na whom bird and insott life are 
undisturbed and the inhabitants virtually unaffected 
by European c ontacts, to make extensive collections 
of birds, plants and insects and to reoord particulars 
relating to native life and customs, which appear to 
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have Buffered little ohange nnoe the Polynesian 
ancestors of the inhabitants first arrived there twenty 
generation* ago It was also possible to arrange 
for an intensive study of the disease and general 
health of the population of ono district Blood 
samples for filana testa and blood groups were 
obtained On Bellona the party was fortunate enough 
to obtain oinematograph reoord of the annual first 
fruits ceremony A medical and health survey was 
also made on the islands of San Cristobal, Santa 
Anna and Santa Catalina As a result of the ex 
pedition's work, 3,200 artefacts have been added to 
the collections of the museum m Honoluli 
as a large number of entomological and botanical 
specimens Other collections are to be distributed 
among scientific institutions in America and Europe, 
while the material relating to oanoes will be submitted 
to Dr A C Haddon in Cambridge 

Regulations Concerning Chemicals 

Acts of Parliament and Statutory Kules and 
Orders affecting the chemical industry are miffi 
oiently numerous and oomplex to require documents 
tion in a convenient and easily accessible 
That task has been undertaken by the Association 
of British Chemical Manufacturers, which in January 
1931 published an index of such information Ihe 
third supplement, covering acts, rules and orders 
which have come to the notice of the Association 
during 1933 has recently been issued (Heffer, 
Cambridge , fid post free) New regulations regard 
mg the packing and stowing of dangerous goods in 
ships have been made, and a revised edition of the 
summary of the principal regulations made under 
the Explosives Act has been issued Reference i 
made to the Spirits Act 1880, and the Still Licence 
Act, 1849 All plant capable of being used as a still 
is subject to licence, but exemptions are granted 
in respect of alkali works, coal gas, tar distillation, 
solvent recovery, ohcmioal experiments, professional 
chemists, etc Water stills of more tlian 1 gallon 
capacity require a licence, otherwise exemption 
may be granted on application The supplementary 
index also refers, xnttr aha, to the Dyestuffs (Import 
Regulation) Act, the Import Duties Act, the Ottawa 
Agreements Act, the Poisons and Pharmacy Act, 
and the Safeguarding of Industries Act 


triangular and lsometno papers A new paper is 
one ruled m tenths of an inch one way and m inohes 
and twelfth* the other The increasing demand for 
the graphical presentation of oommercial data has 
led to the publication of a number of data sheets, 
including daily, weekly and monthly progress sheets 
Even a holiday chart is not lacking To furnish 
some idea of the papers available, the firm is offering 
for half a crown a special sample packet of 58 
different data sheets 

International Agricultural Congress in Budapest 

Thx International Congress of Agriculture is 
meeting this year in Budapest on June 13-20 The 
Congress is held every two yean m a different 
European capital and is attended by delegates from 
some thirty oountnea who represent every side of 
agricultural life The work of the Congress is divided 
into eight sections The first deals with eoonomios 
and agrarian policy, world pnoee, the organisation 
of markets and the economic consequences of 
mechanisation Two other sections, those on oo 
operation and agricultural industries, occupy parts 
of the same hold, and the section dealing with viti 
culture will this year bo economic rather than 
technical Two sections treat respectively of animal 
and vegetable production from the scientific side 
Modem horse breeding, the influence of pasture c 
the quality of milk, oontagious abortion, the pro 
duotion of forage crops under semi-desert conditions, 
plant seloction, the classification of wheats and the 
improvement of alkaline soils are the principal 
subjects for discussion at Budapest The remaining 
sections are to some extent social m soopo, dealing 
with agricultural instruction and the position of 
womon m rural communities The Congress will be 
accompanied by social functions and followed by 
excursions, which will enable delegates to see some 
thing of educational and scientific work in connexion 
with Hungarian agriculture, as well as of Hungarian 
farming and peasant life It is oxpected that a 
party of British delegates, connected either with 
agricultural science or with bodies such as the 
National Federation of Women's Institutes, will take 
part further information can be obtained from the 
secretary of the British Corresponding Committee, 
International Congress of Agriculture, 10 Doughty 
Street, London, W C 1 


Graph Papers 

Wx have received from Messrs Wightman 
Mountain, Ltd , of Artillery House, Victoria Street, 
Westminster, some samples of graph paper These 
are of considerable interest a* exhibiting the great 
range and variety of papers now produoed in 
England Of squared papers alone, Messrs Wightman 
Mountain list more than 250 sizes and styles, some 
with ruled and others with engraved lines A wide 
range of logarithmic papers includes, for example, 
sheets covering the ranges 7-400 and 1-10,000 
Profile paper is specially ruled for making longi 
tudinal sections of railways, roads, etc Other 
varieties of graph paper include permille paper 
(arithmetic probability), square law, polar, isocandle, 


Poor J C MoLbnman will deliver the twenty 
fifth Kelvin Lecture before the Institution of 
Electrical Engineers on April 26, taking as his 
subject Electrical Phenomena at Extremely Low 
Temperatures" Before the leoture, the Faraday 
Medal of the Institution will be presented to Sir 
Frank Smith 

Da C E Kenneth Mass, director of research to 
the Eastman Kodak Co, Rochester, U 8 A, will 
deliver the Sir Henry Trueman Wood Memorial 
Leoture before the Royal Society of Arts on May 16 
The subject of Dr Meos’s leoture will be “Some 
Photographic Aspects of Sound Recording” 
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A ddtnbb in honour of Prof Karl Pearson will be 
held at University College, London, on April 23, 
when a portrait plaque in bronze of Prof Pearson 
will be presented to the College on behalf of sub 
sonbers to the Karl Pearson Commemoration Fund 
A Brunsviga calculating machine has already been 
handed over to Prof Pearson and a duplicate of tho 
plaque will be given to him at tho dinner 

The Gold Medal of the Institution of Mining and 
Metallurgy, the highest distinction in its power to 
confer, has been awarded to Mr John A Agnew, 
in recognition of his services m the development of 
the mineral resources of the Empire, and to tho 
mining industry The following awards have also 
boen made by the Council of the Institution The 
Consolidated Gold Fields of South Africa Ltd Gold 
Modal and premium of forty guineas to Dr W R 
Jones, for his researches on the incidence of silicosis, 
and for his published papers on tho subject, William 
Frooheville Student’s Prize of ton guineas to Mr 
D J Rogers, for his Kotos on a Tunnel driven at 
Stan Trg Mine, Yugoslavia” , two grants from the 
Poet graduate Grants Fund to enable the recipients 
to pursue their geological studies in Spaui 

Mb K F Toms, late assistant superintendent of 
plantations, East African Agricultural Research 
Station, Amam, has been appointed by the Secretary 
of State for tho Colonies to be agricultural and 
forestry officer ht Helena 

At the stratosphere conference, which dose*! in 
Leningrad a few dajs ago, it was decided to tail a 
world conference for the study of the stratoaphen in 
tho U S S R in 1930 The time of tho conference is 
to coincide with the eclipse of tho sun on Juno 19 
of that year 

The applications of photography to map making 
are steadil> widening Tho fourth International 
Congress of Photogrammetry will be held in Pans 
on November lff-Deoember 2 this year There will 
be an exhibition of matenals and apparatus relevant 
to the Congress at the same time Inquines should 
be addressed to M le President, Commission 2, 
Congrds International do PhotogTammetrie, 4 Rue 
GaliMe, Pans 10 e 

The Rome correspondent of the Times reports 
that Commendatore Rrnato Donati on Apnl 11 at 
the airport of Monteoeho broke the world’s altitude 
record for aeroplanes of any type when he reached 
a height of 14,800 metres Signor Donati was flying 
a specially constructed Capront 114 hp biplane 

At the meeting of the London Mathematical 
Society to be held on Thursday, Apnl 26, at 8 p m 
m the roams of the Royal Astronomical Society, 
Burlington House, W 1, there will be discussion on 
“Integral Functions” Prof E C Titchmarsh will 
introduce the subject. Dr E C Collingwood well 
speak on ‘ Properties of Exceptional Values of 
Integral and Meromorphic Functions", Miss M L 
Cartwright on Directions of Borel of Integral 
Functions and their Relation to the Singulanties of 


Power Senes", add Prof J M Whittaker on 
‘‘Difference Properties of Integral and Meromorphio 
Functions ’ 

We have reoeived a volume of Abndged Scientific 
Publications from the Kodak Reeearoh Laboratories, 
vol 16, 1931 32, published by the Eastman Kodak 
Company, Rochester, Now 'S ork This \ olume 
comprises abridgments of 01 papers, most of which 
are accounts of original researches on subjects related 
to photography 

The Ministry of Agriculture has recently issued a 
portfolio of Leaflets on Insect Posts of Farm and 
Garden Crops ’ which is intended to replace sectional 
vol 11 on the same subject The advantage of 
tho present portfobo over the bound sectional volume 
is that it enables all new and revised loaflots to be 
inserted and the portfolio is thus kept up to date 
Tho portfolio of leaflets is obtainable pneo Is 0d 
net through any bookseller Reudors who wish to 
receive copies of now or revised leaflets may do so 
on payment of a nominal registration fee full 
particulars of this scheme may be obtained by writing 
to the Ministry of Agriculture and Fisheries, 10 
Whitehall Place, London S W 1 

Al plications are invited for the following appoint 
ments, on or before the dates montioned -A 
technical officer (Grade II) in tho Directorate of 
Technical Development, Air Ministry—The Chief 
Superintendent, Royal Aircraft Establishment, South 
F am bo rough Hants (Apnl 23) A lecturer in 
educational psychology at the Maria Grey Training 
College Salusbury Road, London, N W 0—The 
Principal (April 24) Three male junior assistants 
(temporary) at the Experimental Research Station, 
Porton, V\ lltshire—The Chief Superintendent Chem 
iral Defence Research Department, 14 Grosvenor 
Gardens, S W 1 (April 28) A demonstrator in 
biochemistry in tho School of Biochemistry, Uni 
vorsity of Cambndgo—Sir F Q Hopkins Sir William 
Dunn Institute, Tennis Court Road, Cambridge 
(May 2) A temporary technical assistant m farm 
eoonomies m the Department of Agriculture for 
Sootland—The Establishment Officer, Queen Street, 
Edinburgh, 2 (May 6) An assistant master to teach 
mathematics, mechanics and physics at the Polv 
technic, Rogent 8treet, London, W I—The Director 
of Education (May 7) An assistant lecturer m botany 
at the University of Manchester—Tho Registrar 
(May 7) A chief inspector of explosives in India— 
The High Commissioner for India, General Depart 
ment, India House, Aldwych, London, W C 2 (May 
10) An assistant lecturer m zoology at the Univer 
sity of Bristol—The Registrar (May 11) A lecturer 
in zoology at Bedford College for Women Regent’s 
Park, N W 1—The Secretary (May 22) A fuel 
technologist in the Publio Service Board of New 
South Wales -The Offioial Representative of the 
Government of New South Wales, Wellington House, 
126, Strand, London, W C 2 (May 31) A member 
of the vocational guidanoe staff at the National 
Institute of Industrial Psychology, Aldwych House, 
London, W C 2—The Secretary 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature No notice is taken 
of anonymous communications ] 

Co-ordination of State Scientific Service« 

The editorial article on Co ordination of the State 
Scientific Services” in Nature of February 10 com 
ments upon \ anous statements mode in Patriotism 
Ltd ” 

For example, the article states that since the War 
period, the D8IR and the M R C havo not under 
taken or finanood any work for ‘ purely warlike pur 
poses and implies that purely industrial or medical 
motitos’ have been the primary aim in all their 
investigations Furthermore, the article states — 
It would be equally indefensible if work under 
taken at the instigations of the fighting services but 
not specially paid for by contributions from their 
vote wore not published and made a\ ailabla for use 
m industry 

In the case of the following three investigations 
earned out by the Medical Research f ouneil, reports 
were sent only to departments of tho fighting mi vices 
and wen not published 

(1) The Council investigated a problem of direct 
importance to chemical warfare , namely tho limiting 
of the visual hold for different typos of respuators 
This investigation was earned out at the request of 
the Chemical Defence Research Department and tho 
results wore reported to that Department only 

(2) The Industnal Health Research Board in 
vestigated the personal factors m proficiency for 
naval gunnery’ Is it seriously maintained that this 
has an industrial application ? 

(3) Tho same Board, at the request of tho 
Admiralty, investigated tho psychological factors in 
deep sea diving and sent its report to tho Admiralty 

In all these eases the investigations appear to have 
been financed by tho M R C , yet the reports are not 
recorded os having been published 

The M R C investigations into rifle shooting were 
reported to tho War Office and no report seems to 
have been given to the general public It is incorrect 
to suggest that tho Council has drawn on the special 
aooustioal knowledge of the fighting services primarily 
to assist in the alleviation of deafness, smoe it under 
took at the request of the War Office" investigations 
into the selection and training of anti aircraft 
listeners These investigations were reported as being 
continued in the URl Annual Report for 1931 32, 
but all reference to them is omitted from tho Report 
for 1032 33 

In view of these facts and of man> similar ones 
published m 1 Patriotism Ltd ’, we must conclude 
that a considerable amount of assistance has been 
given to the fighting services by these oommittees 
We agree that in practically all branches of scienoe, 
under the control of these committees, new know 
ledge is adaptable to the purposes of military scienoe 
It seems, however, to be indisputable that such 
adaptation is the proper funotion of the soldier and 
of his scientist servants It is known that there have 
been certain resignations and a protest against this 
employment for warlike purposes of presumably 
neutral scientists’ time and energy 


The statement made by the president of the Royal 
Society that scientific men ‘are now in real control of 
scientific poboy m Great Britain” greatly clarifies 
the post tion As you valuably state, further nulitansa 
tion of these research oommittees can take place only 
with the scientists’ oonmvanon and responsibility” 
Dorothy Woodman 
Union of Democratic Control, 

34, Viotona Street, 

London, SW1 
March 115 


Patriotism Ltd an hxpoaure of tho War 
Mach me’ ih published by the Union of Democratic 
Control, and Chap 5, entitlod The Scienoe of 
Murder , is intended to show how Ruch organisations 
as tho Department of Scientific and Industrial 
Research the various industrial research associations, 
the Medical Research Council and the Industnal 
Health Research Board, are perverted to the uses 
of death ’ The mam contention is that research is 
earned out for tho fighting services by those bodies 
though their financial resources are budgeted for in 
the civil estimates After an inquiry into the facts, 
those and related allegations wore dealt with m the 
article in Nature to whioh Miss Woodman refers 
When tho article appeared, wo received a long com 
inumcation m whioh on attempt was made to justify 
the statements in Patriotism Ltd ”, hut we could 
not possibly find space for it, and therefore we askod 
Miss Woodman to limit herself to specific examples of 
the diversion of financial provision for civil research 
to work for tho fighting services The above letter is 
the result , and the very triviality of tho cases cited 
u almost enough to condemn the mam thesis 

It is scarcely worth while to traverse the arguments 
again but m any govt mmont department oonoemod 
with scientific research it may be taken for granted 
that (I) Its financial resources will not be available 
for work which Hhould be paid for by another depart 
mont (2) If work is done at the suggestion of another 
dejiartment, or with facilities given by it, a report is 
usually transmitted to the department (3) If the 
results are not published, this is not beoauso of any 
seal of secrecy but because they are incomplete or 
not of sufficient scientific value to be published 

As to the particular investigations mentioned by 
Mihs Woodman, we suggest that if the Union of 
Democratic Control had desired to know the truth 
concerning them it would have oommumoated with 
the Medical Research Gounoil instead of oonstruing 
for itself isolated sentences in reports We have 
inquired into these oases, and have satisfied ourselves 
that the facts are as follows 

1 Tho Physiology of Vision Committee of the 
M R C waa consulted on the effeot of respirators on 
the visual field The only work done on tho subject 
was undertaken by a member of the Committee who 
is an officer of the R A M C , as stated in the Annual 
Report of the M R C , and as he was giving whole 
time service to the War Office, the MRC was 
not involved in any expenditure Any knowledge 
gained by the oommittee remains, however, available 
when advioe is asked as regards respirators used in 
dangerous industries, mine rescue work and the like 

2 It is oertamly maintained that the mvestiga 
tion of the personal factors in proficiency for naval 
gunnery has an industrial application It formed 
part of a larger investigation into the general problem 
of vocational selection Many of the opportunities 
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for this work have been found in the Sorvicos where 
it u possible to examine a controlled personnel and 
to obtain at a later date reliable records of their 
after histones Few of the results have yet beon 
published but all are available for publication 
eventually when enough evidence has been ac 
cumulated 

3 The mam port of the work on <1(* p diving 
done by the MRC was on the fundamental question 
of the saturation of tho tissues with gaseous nitrogen 
The report on this work forwarded to tho Admiralty 
consisted of throe sections each of which has since 
appeared in the Quarterly Journal of Experimental 
Physiology The work done on the psychological 
side oocupied only a \ery small fraction of tho tune 
and as nothing of importance emerged from it no 
report has yet boen published though tho knowledge 
gainod m available to anyono inquiring about deep 
diving from a civilian point of view 

4 The investigation of rifle shooting was not 
undertaken at tho n quest of the military authorities 
but at the instance of an academic psychologist who 
happened to see in the operation an interesting com 
bination of manual \ wual and psychological factors 
Tho results havo not been published, but they are 
being prepared for publication lhe War Office was 
h nt u report oh a matter of courtesy 

ti In the matter of the selection and training of 
anti an craft listeners the actual investigations made 
by tho M II C ha\e taken the form of fundamental 
n w art li into qu< stums of aural localisation and 
the results havo been or aro b< ing published 

We need scarcely say that no further space urn 
be afforded in these columns for a discussion of the 
questions raised by the Union of Democratic Control 
as to the uso made b> tho fighting services of civil 
research organisations 

Editor or Nature 


Proportion of Heavy Water in Natural Water 
It has been suggested that the proportion of 
lioavy water in natural waters may vary according 
to their source It is, however, unlikely that any 
considerable variations occur 

Consider for example, the Dead Sea We may 
suppose that the rate of influx of water into the 
Dead Sea is equal to the rate of loss by evaporation 
In a case like this a steady state will eventually be 
reached—and m the case of the Dead Sea, presumably 
has been reached—such that the proportion of heavy 
water m it remains constant with tune At the 
steady state, the composition of the. inflowing water 
is the same as that of the water vapour evaporating 
away bo the Dead Sea is in equilibrium with water 
vapour of the same composition as the inflowing 
water, and, in consequence, it oontauis but a very 
slightly greater oonoentration of heavy water than 
the inflowing water In fact, the excess is no more 
than would be gained by a single distillation at a 
pressure equal to the vapour pressure of the Dead 
Sea—a negligibly small amount 
This argument assumes that tho inflowing water 
is at onoe distributed evenly throughout the whple 
of the Dead Sea Imperfect mixing will permit of a 
greater oonoentration of heavy water, but it is 
unlikely even then that there is any remarkable 
oonoentration of heavy water m water from any 
natural souroe We may take it, then, that natural 


waters contain a sensibly constant concentration of 
heavy water, or, to speak more cautiously that 
the processes of evaporation and condensation in 
Nature are unlikely to produce any considerable 
separation of tho two kinds of water 

H A C McKay 

33 New Road 
Croxloy Groon 
Herts 
March 27 


In i onnexion with the foregoing lett< r some results 
may bo quoted of an examination of Deud Sea water 
carried out m this laboratory by Dr A T Martin 

Tho Dead S< a water was obtained by the kindness 
of Palestine Potash Ltd and consisted of samples 
taken from near the surface and at a depth of 53 
metres below tho aurfaoo 

These samples were distilled and in addition the 
salts remaining after ordinary distillation wore 
reduced to dryness by tho application of hoat, but 
none of the distillates was found to b< heavier than 
ordinary pure distilled water prepared in the labora 
tory 

To determine thi density a spherical mass of 
silica attached to tho beam of tho balance by a hno 
silica fibre was woighed in the various samples of 
water and the greatest difference in density between 
distilled water ami distilled Dead boa water was 
0 00003 the uncertainty of measurement being about 
0 00002 

It does not appear therefore that there is any 
notabl proportion of hoavy water in the Dead Sea 
R Robertson 

Government Laboratory 
Clement s Inn Passage 
Strand, London W C 2 
March 29 


Spectrum of the HD- and D,-Molecules 
We have photographed tho molecular spootrum 
of hydrogun under high dispersion and obtained a 
senes of photographs of samples with increasing 
amounts of tho hoavy isotope ranging from pure 
H, to practically pure D! We are indebted to 
Prof H S Taylor of Princeton for the hoavy 
hydrogen In this way it wus possible to decido un 
ambiguously whether a line is due to H, HD or D, 
It is well known that a considerable part of the H, 
spectrum was analysed chiefly through tho efforts 
of O W Richardson and his oo workers but there 
remains a great nurabor of problems concerned with 
the analysis and interpretation of this complicated 
spectnun The mam purpose of the present mvestiga 
tion is to obtain additional material which can be 
used for a further analysis of the molecular spectrum 
of hydrogen and to help to clear up doubtful points 
in its interpretation We are confident that in this 
way our knowledge of the structure of the hydrogen 
molecule can bo greatly inoroasod 

The comparison of the three spectra gives indeed 
a vast amount of interesting information for which 
we must however refer to the full aooount of the 
work whioh is to appear elsewhere We wish to give 
here only some of the results of the analysis of the 
bands of HD and D, which are analogous to the 
Fulcher bands of H, These bands have a relatively 
simple structure and do not show markedly the 
decoupling effects whioh are so characteristic of most 
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other hydrogen bands Therefore meet of the result* 
of the analysis can be summarised by a table of the 
band constants 


2873 18 

sees 84 
ten 
72-08 


1878 70 
1886 BO 
82 80 
86 88 
17 108 


0 7480 
0 7464 
0 7507 


In this table tho chief constants which occur in 
the expression 

W/Ac ■=» <ot» — <*w>* + 1B(1 dv)J(J +1) — DJ* 

(J 1 1)* + 

(v - *, 1*. , J «= 0 1, 2, ) for tho vibrational 

and rotational energy are given for the upper and 
lower states of the three different hydrogen mole 
coles The values for 11 , are taken from the work 
of Richardson and Das 1 Tho columns marked 
‘Ratio givo the ratio of tho constants of HD and D, 
to tho corresponding values for H t Tho next two 
columns give the theoretical values to whioh these 
ratios should be oqual These are found from the 
known 1 values of tho reduoed masses p, by the 


tho theoretical 
ctory We are 
oonfident that the remaining discrepancies are entirely 
due to experimental errors whioh arise chiefly from 
the fact that an inadequate formula is used for tho 
calculation of the oonstants (We included terms up 
to the fourth power m v and to the sixth power m J ) 
The agreement can be materially improved by an 
adjustment of tho oonstants without impairing the 
accuracy with which the observed wave numbers 
are represented by the formulae Wo prefer, however, 
to give here the constants which were calculated 
without bias in tho usual way for each molecule 
separately The table then shows to what aocuraoy 
the calculated values for band oonstants of this type 
in general can be expected to agree with the theoretical 
v alues The fact that a given formula represents well 
the experimental data is very often insufficient to 
judge this point 

We find that there is a discrepancy of about 
2 6 cm -1 between the values of the electronic fire 
quencies This seems too large to be attributed 
entirely to experimental errors We wish to suspend 
our judgment about this, howover, until all the 
oonstants have been recalculated in a way whioh 
takes more rigorously into aoootmt all the various 
relations between them 

The component of the initial *11 state which gives 
the P and R branches shows perturbations for all 
three molecules The type of perturbation is the same, 
and is moet easily recognised by the anomalous 
values of the A doubling The details, however, 
differ considerably While, for example, in H, the 
state with c > 1 a most strongly affected, it u 
quite regular for HD, but for this molecule the 

— 0 level is very irregular This behaviour can 
be understood from the fact that the relative positions 
of the perturbing and the perturbed vibrational 
levels are slightly shifted m the three different mole¬ 
cules due to the enharmonic character of the binding 


relations p*. — *** 

It is seen that the agreement between 
and experimental ratios is very satisfa 


Richardson and Das noticed that in H, all P- 
and R branches are absent for v' > 4 This is 
also true for HD, but m D, the P and R branches 
are normal for o' ■= 4 
whereas they are absent 
for xf ^ 8 We can 
understand this be 
haviour if wo attribute 
the disappearance of 
these branohea to pro 
dissociation The pre 

is determined ontirely 
by the shape of the potential curves, is independent 
of the nuclear masses, and while it is surpassed 
by four vibrational quanta of H, and HD, four of 
the smaller vibrational quanta of D, will fall bolow 
it, but five will also surpass it for this molecule 
From these observed facts we oan derive that the 
predissociation limit must he between 0 93 and 
1 02 volts above the eleotromo frequency of the 
•II state 

O H Disk* 

R W Bluf. 

Johns Hopkins University, 


March 7 

' Prof Roy Soc A US 688. 18! 
■Balobrklge PA*» Rn 44 57 


Activities of Life and the Second Law of Thermo¬ 
dynamics 

I Alt anxious to treat Prof Dorman's views with 
all courtesy, but think his last letter, written in 
conjunction with Prof Guggenheim, is entirely 
invalidated, like his previous letter, by a technical 
error m thermodynamics 

The ordinary formula for the positional entropy 
of a large number of particles is 

— h JJJ v log vdx dydz 

where v is the number of partioles per unit volume 
Thus moving N particles from a place of density 
v to one of higher density v decreases the entropy by 

hN (log v' — log v) 

Surely Profs Donnan and Guggenheim have over¬ 
looked the factor N Owing to its presenoe, moving 
a single molecule does not, as they oontend, have 
the same effect as moving a truckload of N molecules, 
but only 1/Nth of this effect The same error, I 
think, invalidates their seoand paragraph 

It is difficult to discuss views baaed cm arguments 
which seem to me so entirely fallacious, so I can only 
repeat that I think the writers are in error by more 
than mere technical mntakes They seem to me to 
be oomparmg two things that do not enter into 
relation with one another at all—like the number 
of calories in a man’s dinner, and the number of 
ergs needod to carry it in from the kitchen to the 
dining room 

As they ask for a physiological re fere n ce, may I 
(although no physiologist) refer them to Carnegie 
Institution Publication, No 440 ("Mental Effort", 
by F G and 0 G Benedict, 19S4) T 

J H JaAira 

Cleveland Lodge, 

Dorking 
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Periodic Structure in Ice ! 

A concave metal vessel, 5 cm x 3 75 cm x 1 2 i 
cm at its deepest point, resting in natural oontaot 
(that u, at greatest convexity of its convex surface) 
with a stone pavement, became filled with ram water I 
or melted sleet It remained overnight, and held 
next morning a piano convex lens of ice, which 
exhibited a beautiful periodic structure 
The penodio structure consisted of about a dozen 
very distmot colourless conoentno circles, 0 6-1 ram 
radial variation, the least, central, one about 1 cm 
diameter, with transparent ice between tho ring* 
The structure persisted through the depth of the lens, 
the largest circle being, of course, of least depth 
A small pieoe of black foreign matter (perhaps a 
smut) which may, or may not, have had something 
to do with the formation of the structure, was frozen 
into the centre of the smallest circle 
In reporting a previous observation of periodic 
structures in carbon films due to oil drops 1 , the 
absence of oolloida, chemical action and dissolution 
was stressed But in this present observation, which 
also is probably original, ono chemical substance alone 
appears to be conoemed There is, of oouree, the 
possibility of ‘heavy’ water and of two phases—solid 
and liquid—being conoemed, though the ring 
structures scorned as solid as tho clear ico The 
original liquid might also have contained a slight 
amount of dissolved impunty, if only condensation 
nuolei Attempts will be made, artificially, to re 
produce such periodic structures m ice l 

S C Blaoktin ' 

20 Denton Avenue I 

Leeds, 8 ! 

March 16 ! 
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Loss of Mass in Binary Systems 
bom years ago, Sir James Jeans 1 considered the 
problem of the variation m the orbital elements of 
a binary star m which one or both of the components 
is losing mass by radiation He concluded that, in 
those circumstances, the orbital eccentricity will 
remain oonstant, whereas the semi axis major varioe 
inversely as the sum of the masses of the components 
Shortly after, Prof E W Brown* discussed the 
same problem from a different point of view, arriving 
at the conclusion that the orbital ocoentnoity vanes 
inversely as the sum of the masses, while the semi* 
axis increases at a still higher rate His paper was 
ontioised by Jeans*, but the cause of their funda 
mental disagreement was not then, nor has tunoe, 
been cleared up 

An investigation which has recently been oom 
pie ted throws light on this difficulty Starting from 
the equations of motion in Cartesian form as given 
by Jeans, the differential equation of the orbit is 
deduoed, and its general solution obtained It is 
found that Jeans's result is justified, and the source 
of Brown’s error u explained 
The mam result of the investigation is that the 
loss of mass through radiation leads to the relation t 
mm *<une major w wvenely proportional to the mate 
Of the eyeiem, which holds throughout the life of the 
binary, or alternatively, 

P/a * — oonstant. 


that is, log P — 2 log a" + 2 log x' — oonstant m 
the usual notation 

A statistical study of all tho available material 
for tho visual binaries has shown that not only 
does this relation hold throughout the life of any 
ono star, but also it holds statistically at the present 
epoch for all visual binaries in the form 
log P — 2 log a" + 2 log w' ». - 0 826 ± 0 098 


This result shows that all Buch binaries apparently 
originate with nearly equal values of tho quantity 
P/a t , the degree of scatter of individual values from 
the moan being given by the probable error 0 098 
of tho constant 0 826 

This relation loads to a form of hypothetical 
parallax which we may call the maun radiation 
parallax, and which has boon oomputod for 123 
binaries the orbital data of which can bo taken as 
well determined The computed \ slues are found to 
agroo very well with those found on the basis of 
other methods 

The above relation does not appear to hold for the 
eclipsing or tho nhort period spectroscopic binaries 
Tho reason for this difference bttwoen the short 
and the long period binaries is probably bound up 
with the difference in origin of these two groups, but 
as yet no adequate explanation of the observations 
has been forthcoming 

A L H Bucksusy 
University of tho Witwatersrand, 

Johannesburg, 

South Africa 
*eb 18 

1 item Nut Roy Att Sw 84, 2 1924 

'Pro e Nat Acad bex , U 274 1926 

' Mo* Not Roy AO W 84 912 1926 


Calcium Isotope with Mass 41 and the Radioactive 
Half-period of Potassium 

Thf values given in a previous note 1 for tho radio 
octivo half period of the potassium isotope with mass 
41, as derived from the abnormality in the atomic 
weight of calcium extracted from Rhioomoh and 
Portsoy pegmatites, stand m need of correction 

In tho first place, it has been learned through the 
kindness of Prof Arthur Holmes, of the University 
of Durham to whom a sample of the Rluconich rook 
had been sent, that the Geological Survey analysis 
of this pogmatito* was not applicable to tho material 
actually used, which had not been hand picked 
Independent analysis conducted by Dr Winifred 
Guthrie in this laboratory and by J>r A W Groves 
of the Royal College of Science agreed in assigning to 
this material a CaO content of 0 66 per oent (instead 
of 0 27) and K,0 content of 8 0 per oent (instead 
of 0 36) 

The Portsoy pegmatite, which had been hand 
pickod, gave analyses mueh closer to the Geological 
Survey figures, namely, CaO 0 28 per cent (exact 
agreement) and K,0 8 0 per oent (instead of 8 9) 
The age of 600 million years assumed for this rook in 
our previous note, however, is decidedly higher than 
geological evidenoe warrants, and a value of 400 
million years may be regarded as more reasonable 

While the necessary recalculations were being 
made in the light of the above changes, it transpired 
that an unsuspected oonstant error had entered into 
our earlier calculations and that the life periods 
arrived at were accordingly all too high The final 
values for the half period of the potassium isotope 
with mass 41 now obtained are 
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(а) under the assumption that ali the calcium with 
mass 41 was extracted, 1 Ox 10 11 yoars 

(б) under the assumption that only one third was 
extracted 0 5 X 10“ years 

The Rhiconich and Portsoy rocks give identical 
hgures, and the value indicated is of the order 1 x 10“ 
years which is in accordance with the revised results 
of Holmes and Lawson, not with the more recent 
work of Muhlhoft* 

Jambs Kendall 
William W Smith 
Thomas Tait 

C hemistry Department, 

University, Edinburgh 
April 4 
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The Helmholtz Resonance Theory of Hearing 
Direct evidence in favour of the view that the 
vibrating elements of the oochlea are differentially 
tuned for frequency has boon adduced in the following 

'Jlw cochlea of the cat is exposed under Nembutal 
anaesthesia Viewing the preparation through a 
dissecting mtcroaoopo, and using a dental burr, small 
excavations are now made in the bone, one proximal 
to the round window, the other towards the apex of 
the cochlea , the floor of these concavities may be 
made so thin that the cochlear fluids seep through, a 
stato of affairs which may be easily aeon through the 
microscope At this juncture, small beads of mercury 
are placed m the depressions, owing a micro pipette , 
in this way further loss of fluid w prevented, and a 
good electrical contact with the fluids of the inner 
car established, by the insertion of platinum electrodes 
into the moroury droplets 

In response to sound stimuli, potentials are en 
gendered between these electrodes and an indifferent 
electrode placed beneath the mylo hyoul muscle 
(Wever and Bray effect), and these may bo recorded 
by meanH of an amplifltr and oscillograph 

The amplitude of the potentials in response to a 
note of 280 cycles has been found to be three or more 
times as great at the apox as at the base , while a 
note of 2,050 oyclos gives rise to potentials of ampli 
tude some four times gn atcr at the base than at the 
apex 

C b Hailpike 
A F Rawdon Smith 

Forens Institute of Otology, 

Middlisex Hospital Annoxe, 

Cle\ eland Street, W 1 

March 27_ 

The Attitude of the German Government towards 
Science 


In spite of my letter in Nature of February 24, 
there still seems to exist in English scientific circles 
a misunderstanding of the attitude of the new 
Government m Germany towards scienoe and of the 
reasons why Jewish scientists have loft the country 
May I be allowed therefore to point out tho following 
facts T 

It must be emphasised onoe more that it is far 
from the thought of the National Socialist Govern 
ment to make an attack on the freedom of scientific 


investigation , rather is it anxious to give scientific 
persons every possible help for their work I have 
myself on many occasions been asked by tho National 
(socialist Ministers to jom them m assisting individual 
scientific persons and institutes 

The National Socialist Government has not sub 
jocted Jewish scientists to exceptional treatment, 
or forced them to emigrate it has passed a law 
for the reform of the Civil Service which applies 
to all kinds of officials, not only to thoae oonoomed 
with science Aooordtng to this law, non Aryan 
officials wore obliged to leave their positions if they 
were not appointed before 1914, or if thoy had not 
fought at tho front in tho War, or had not lost 
fathers or sons in tho War No Government can 
be denied the nght to make such rules in the interests 
of its own people, and no group of officials, for 
example, scientific ones can be made an exception 
to such a general law As a matter of fact however, 
m a number of individual oases an exooption was 
made to the advantage of Jewish scientists 

Various Jewish scientists, without being foroed 
to do so, have given up their professorships and 
moved to other oountnee This they have done, as 
some of them have declared openly, out of sympathy 
with their Jewish kinsfolk who wore affected by the 
law Ihw attitudo can be understood and appre 
i iftted Ono should not, howei er, sot them up outside 
Germany as martyrs of unjust treatment by National 
Socialist Germany, nor quote them as signs of the 
denial of intellectual freedom in Germany This 
would be a misunderstanding of tho aetual position 
The withholding of cntinsm of the new regime 
in Germany, or at least u conscientious regard for 
the truth in scientific circles will bo to the advantage 
not only of international oo operation but also of 
tho Jewish scientists themselves 

With regard to the assertions and opinions of my 
respected colleague, Prof A V Hill, on the above 
mentioned matter I should liko to invite him to 
visit Germany and as a scientific investigator to got 
acquainted with the actual facts by means of his 
own observation and collection of evidonee 


J Stark 
(President) 

Physikalwch Technwcho Reichanstalt, 

Berlin 


Ancient Houses of North Rona 
In a short notice of a book on Ronay 1 , tho reviewer 
refers to the curious remains of dwelling houses on 
North Rona and likens them (from the description) 
to the dolmen of Locmanaquer and Camao In tho 
latter part of October 1028, in tho course of making 
a census of the grey seals of Scotland during the 
breeding season, on behalf of the Scottish Offioe, 
W L Calderwood and I landod on this island, 
seldom visited by naturalists or archeologists The 
salient characteristics of the houses, which seem to 
have been inhabited in recent his tone times, are that 
they are half sunk in the ground, have a low wall 
of dry stone construction rising above the surface, 
which probably earned a wooden roof made water 
tight by turves, and were entered not directly, but 
through a low and generally curved, roofed passage, 
along which the entrant had to crawl 
So far as I know, no suggestion has been made, 
other than the reviewer’s, as to the origin of such a 
construction, and I write to direct attention to the 
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possibility that they may indicate Eskimo influence 
or perhaps even a former Eskimo habitation of the 
island During excavations which revealed ancient 
Eskimo culture on the long since deserted island of 
Punuk off St Lawrence in north western Alaska 
Henry B Colima of the U S National Museum 
discovered ruined houses of tho historic period 
which bear close resemblance to the houses of North 
Bona There is the same subterranean construction 
low walls carrying a low roof and an entrance by 
way of a long narrow tunnel The chief difference 
is in tho building material for tho Punuk houses 
are constructed of a framework of driftwood logs and 
tho bones of whales apparently jaw bones and 
nbs* 

There is no reason why North Bona lying forty 
miles north of tho Scottish mainland might not at 
some early period have been colonised by Eskimos 
But there is the othir possibility that the peculiar 
conditions of exposod wind swept islands lacking 
pre tective vegetation may have led to tho mdt 
pendent development of this curious type of hut in 
these distant places Something of the samo kind 
has been revealed in tho exoavations supervised by 
Prof Gordon Childe at Skara bra in the Orkney 
Isles 

Jambs Kitchik 

Natural History Department 
University of Aberdeen 

NATOS 1M 309 March 17 1934 
• Explorations and Field work of the Smithsonian Institute 1 
1928 Washington 1929 p 148 


Chromosome Differences in Mice Susceptible and 
Resistant to Cancer 

Counts of ohiasma frequency made at early mi 1 
and late djaphaae of spermatogenesis have revealed 
a significant difference between two strains of mice 
one highly susceptible to spontaneous development 
of mammary carcinoma tho other highly resistant 
lho strains are respectively A and C BA obtained 
from Dr 0 G Little Roscoe B Jackson Memorial 
Laboratory Bar Harbor Maine 

The mean number of chiasmata per cell is 28 44 
in strain A and 33 12 in strain CBA Tho difference 
between them is 4 68 (with a standard error of 0 707) 
tho necessary difference for P 0 01 is only 1 900 
(Fisher Statistical Methods for Research Workors 
3rd od ) The teat for significance of the difference in 
distribution gave x* 64 03 as shown in the aocom 
jMuiying table the requirement for P=-0 01 is only 
11 341 



Number of NrakoU 


Number of 

per blv»lent 


i 

3 

4 

Total 

blvaknU 

Strain A 
(■uamptlble) 

804 

181 

16 

0 

600 

&tntn CBA 
(rraWant) 

247 

186 

SI 

7 

600 

Total 

Mvttonta 

Ml 

SM 

76 

7 

1000 

X'm 

13 IS 

0 09 

34 09 

j 700 
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different methods of staining were used 1 wenty 
eight complete nuclei were analysed in the first test 
and twenty two in the second In each case these 
comprised equal numbers of nuclei at the same 
stages of moiosis from each strain They were from 
seven mioo of comparable ages The results from 
the two studies were in complete agreement 

Thes observations were made as a first test of a 
series of simple related working hypotheses on the 
mechanism of heritable susceptibility to oanoer Tho 
hypotheses are based primarily on the somatio oell 
mutati >n th ory of cancer and tho discovery of 
genes and chromosome deficiencies affecting the 
mechanism of mitosis or meiosis' This first test of 
chiasma fn juency is of course entirely indirect in 
its possible application to the cancer problem it 
hinges on the relationship of meiosis to mitosis* 
Though indirect the chiasma frequency test is on 
tho hyp< theses formulated of particular value since 
it j rovidos a relatively precise quantitative measure 
of differences between sots of chromosomes other 
tests are in progress Until they are completed anp 
other Htrains of mice tested for ohiasma frequency 
it woul 1 be | remature to discuss the possible signi 
heanco of those data for tho cancer problem Ihey 
arc in striking accord with ixpootation on the basis 
of the particular hypothesis they were designed to 
test but the possibility of an unknown factor other 
than canoor susceptibility being involved has not yet 
been eliminated 

Apart iltog thi r from the cancer problem the 
results obviously have general cytogenetic sigm 
fioanoe 

C I BONARD HUSK1N8 

E Marik Hkarnk 
Met ill University Montreal 
March 3 

H nklia l r »nd Horn* P It J Roy Mura See H 109 
IBM 
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International Status and Obligations of Science 
In Natirk of lobruu-y 24 wen piblished letters 
from Prof Stark and myself referring to dismissed 
German scholars and scientists I could not neglect 
the opportunity of saying that tho Academic 
Assistance Council (Burlmgton House W 1) urgently 
needs funds Whether it was Prof Stark s eloquence 
or mine I am not sure (perhaps a little of each) 
but an unknown friend m America has written mt 
referring to this correspondence and enclosing fivo 
cheques from members of his family to the amount 
of 230 dollars to be used for furthering this 
assistance Hi hopes to send a little more 

His generous action will provide for one of our 
colleagues for s< veral months but—will Prof Stark 
allow me to say ?—many still need help and there 
is next yoar and the year after before a limit to the 
problem can be seen and who can tell what may 
happen t lsowhere T This gift represents 0 2 per 
cent of what is still required for the next two years 
Will other readers of Nature help with the 
remainder J 

A A Hill 

University College 
Gower Street 
London, W G 1 
March 23 


The data have been obtained from two distinct 
studies in which different fixatives and slightly 




616 


NATURE 


April 21, 1934 


Research Items 

Broom Age Cepbalouphy In WUttiure. Mr J F 8 maj be assigned to the 'archaic’ period of American 

Stone reoorda m Mam for March the disoovery of a culture along with shamanism, crisis oeremomes, and 

separate burial of a skull m the course of excavations so on, while the derivation of Ame r i c an clans from 

of Beaker Folk dwelling pits surrounding the duster the Old World as a oonoonutant of the migrations 

of flint mine shafts on Easton Downs, Wilts makes it unnecessary to posit their special creation 

Authenticated instances of the ancient burial nte in the New World The Old World distribution of 

of cephalotaphy are rare in England The barrow unilateral institutions falls into line, being practically 

in which the disoovery was made is small and low, universal m Siberia, exoopt among some of the 

being 23 ft m diameter and 2 ft high The body Palsso Siberians There is the strongest evidence for 

of the barrow was oomposed ontirely of chalk rubble them in Old China and for their antiquity over the 

which had been extracted from the surrounding ditch greater part of the Old World 
The ditch was square in section, 2 ft 3 in wide and 

cut in the ohalk to a depth of 16 in A shell filled Maximum Yield of Ceylon Pearl Oysters In the Sept 
band of humus containing numbers of well patinated omber number of the Ceylon Journal of Science 
.flints to a depth of 8 inches overlay the primary (Seotion C Fiahanee Vol 4 1938) there arc two 

ohalk silting Very slightly north of oentral was very interesting papers oonnocted with pearl oysters, 

found a comparatively large stone cist, 5 ft 0 in "The Maximum Pearl Yield of a Poarl Oyster Bod” 
long, by 3 ft 2 m wide, out into the ohalk twelve by Joseph Pearson, and “Further Observations on 

inches below the original surface The total depth the Age and Growth rate of the Ceylon Pearl Oyster, 

was 3 ft 8 in In the south west oomor was an MargarUxfera vulgarys, with Special Reference to 
almost perfect skull, twelve inches from the west Oysters of Donnan's Muttuvarattu Paar” by A H, 

wall and seven from the south It lay on the left Malpas The first discusses the theoretical aspects 

S and faced south, the skull base, therefore, of the problem of deciding the optimum for fishing 
ward the west wall and thus precluding the a mixed bed of pearl oysters In the seoond, some 

ty of any body having been attached to it practical aspects of the same problem are indicated 

at the time of burial The skull had been pillowed and an aooount is given of tho different phases m the 

on six mchos of ohalk dust The atlas and axis were life history of a bed of oysters on one important paar 

articulated in their normal position , but the lower Dr Pearson deals with his subject on mathematical 

jaw had been moved by rabbits to a distance two principles, basing his work on the two main considers 

feet away Tho vertebra fell away on the skull tions affecting the problem (1) that the normal 

being removed, proving that it had not boon moved rate of mortality of an oyster bed is vory high, and 

sinoo the flesh rotted away Propped against the (2) that the pearl yield of the oyster increases with 

vault of the skull, and erect on its broader end, was age Oysters older than 0 years are very rare, and 
a roughly chipped bar of flint 9} in long, 3} in wide the best age for fishing is probably between 3} and 

at the broader end. and averaging 2 m thick No 4 years Having due regard for the age limit of the 

dateable object was found, but various considerations oyster, the longer the fishery is postponed the fewer 

suggest the Early Bronze Age Miss M L Tildeeley tho oysters but the greater tho average pearl yield 

reports on the skull, her conclusion being ‘Early The question is how to strike tho balanoe and find 

Bronze Age very probable , La Tine or Romano the time when the bed may be expeoted to attain its 

British possible , Anglo Saxon improbable" greatest value At present, purely praotioal methods 

are used for estimating the numbers and oomputing 
Clan tnd Moiety Mr Ronald L Olson has made a the approximate pearl valuo of a bed, but the author 

study of tho derivation of social organisations among suggests that a valuable researoh oould be followed 

the American Indians, which is published under the m the immediate future on the lines laid down m 

title Clan and Moiety in Native America" (t/mv his paper for determining the optimum of a bod of 

Cah/omui Pub Amer Archasol and Ethnol , vol 33, mixed oyster* 

No 4) Except among the Eskimo and in Patagonia, 

clans and moieties are found in every culture area Plankton in the Java Sea. Dr H C Dolaman m his 
in the two Americas In all those, except on the paper “Over het Produotievermogen der Tropiaohe 

north west coast and in the California Greed Basin, Zeeftn ' (Delsman en Hardenberg De Indische 

both maternal and paternal descent occur, while the Zeevissohen en Zeevischereij ter perse bij Visaer and 

dual grouping and tho multiple type are also found, Co , Batavia C 1933) deals with quantitative 

sometimes singly, sometimes oo existing Probably plankton investigations in the Java Sea and phos- 

three fourths of the area of the Americas was oocupied phate determinations As was to be expeoted in a 

by tribes organised into unilateral social groups It shallow tropical sea, he finds much less plankton in 

ib believed that a sufficient number of extnnnio, these regions than in the North Sea, where be has 

arbitrary factors are shown to underlie these mstitu made similar observations at the Hooks Lig htshi p 

tions in their several areas to support the view of The phytoplankton is restricted to a relatively narrow 

the unitary origin of native American unilateral belt along the coast, the hfe farther out being pro* 

groupings, contrary to the current opinion of American dominantly animal In Sunda Strait, which has 

anthropologists, who hold that they represent from strong tidal currents, there was muoh more plankton, 

two to upwards of six independent growths If the especially on and near the border of the continental 

hypothesis of the unity of origin of all the unilateral flat Copepods were more than five tunes as numerous 
institutions of native America be accepted, their wide as in the Java Sea Five large species of oopepods 
spread distribution points to a very respectable are predominant in the plankton —Euduuta oonefnna, 
antiquity The clan organisation bulks large m every Undxnula (Calamus) vulgans forma minor, Eucalanus 
area from which w* have data, exorat m the southern subtrassus, Ccmdaoea ftrody» and Labxdoetra acuta, the 
part of the North Fl t Slfli ooast Unilateral institutions largest being Undtniula. There are also many smaller 
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specie* The diatom* are mostly well known and 
widely distributed species which occur also in 
northern seas The oopepods are very important as 
they are the chief fish food • It is interesting to find 
that the structure of the gill rakers is finer in those 
plankton-eating fishes which food on the fine ooastal 
plankton than in those which feed on tho larger 
plankton farther out 

Deposition of Fit in th* Animal Body The mechanism 
of the penetration of fat into the cells of adipose tissuo 
during fattening and its issue from the cells during 
fasting is a physiologioal problem which, despite 
much investigation, still remains unsolved In a 
paper published in the Memoirs of the Royal Italian 
Academy, 4, 1933, Dr Gaetano Quaglianello sum 
manses the present state of knowledge of this ques 
tion and gives a brief account of his own experiments 
His results indicate the existence, m the cells of 
adipose tissue, of a lipase capable of attacking 
glyoondos of the higher fatty aouls and of an enzyme 
which is ablo to dehydrogenate the higher fatty acids 
but not their esters It was found, moreover, that 
lipolysis and also oxidation phenomena which must 
be, at least partly, dehydrogenating in character, are 
detectable m adipose tissue detached from the 
organism In experiments on dogs it was observed 
that, during fasting tho degree of unsaturation of 
the fatty aoids, both of the adipose tissue and of the 
blood, underwent appreciable increase On these 
data is based tho hypothesis that, prior to its mobili 
nation, fat is hydrolysed and the resulting fatty acids 
are rendered sufficiently unsaturated to make them 
diffusible It is considered probable also that, under 
normal conditions of nutrition at any rate, penetra 
tion of fat into adipose colls is effected by a similar 
mechanism 

Action of Growth Substance in Plants It has long been 
reoognisod that the terminal bud of a stem inhibits 
tho development of lateral buds, causing them to 
remain dormant, but the mechanism of this action 
has not been understood Messrs Thimann and 
bkoog (Proe Roy Soc , B, 114, 317) put forward an 
interesting hypothesis based on numerous expen 
ments with young plants of Vima Paba The work 
of Went and others has shown that the colooptilo 
of A vena produces a growth substance (auxin) The 
present authors conclude that the same substanoe, 
d iffusing from the terminal bud, acts as an inhibitor 
of growth in the buds below By placing the terminal 
bud on a small block of agar into which tho auxin 
diffused, and then, placing the agar block on an 
Avena ooleoptUe, they were able to get a measure 
of the amount of growth substanoe produced by 
the terminal bud It was also found that the lateral 
buds produce no auxin while dormant, but begin to 
produoe it when their growth begins The growth 
su b stanoe was also produced by the leaves, especially 
when young Application of growth substanoe to a 
decapitated stem similarly suppresses the develop 
ment of the lateral buds in aooordanoe with the 
amount applied It was further shown that the growth 
substanoe causes elongation of the stem, both m 
intact plants and m isolated portions of stem, the 
stimulus being to oell elongation and not to cell 
division The amount necessary to produce elongaticftr 
u much lees than that required for bod inhibition 
The stem waa found to mow a greater response to 
auxin m the dark, but the production of this sub 
stance takes place only in the light It thus appears 


that the same substanoe which promotes oell elonga¬ 
tion m the stem inhibits the development of lateral 
buds 

N/Leaf Strips of Oats. A severe disease of oats known 
as leaf stripe is oaused by the fungus Helmintho 
eporutm avena. It can be controlled readily by means 
of disinfectant dusts applied to the gram, but several 
new facts about the life history of the fungus are 
published m a reoent paper ( Studies in the Morpho 
logy and Biology of Helmmthoeporwm avena \ by 
R W G Dennis, Trane Brit Myoal Soc , 18, part 3, 
223-237, Deo 1933) Primary symptoms oocur 
on tho Boodlmgs, the coleoptile being infected from 
spores on the gram each year Then spores are pro 
duced, which mfeot the more mature parts of the 
plant, giving secondary symptoms The fungus pro 
duces -sclerotia and spores within pyomdia, and grows 
best at a temperature of 20° C Secondary infection 
is largely dependent on a high relative humidity 
in the crop The paper under review is the result 
of fifteen years’ investigation of the causal fungus 

Propagation of Plum Rootstocks The noooasity for 
the vegetative propagation of rootstocks for fruit 
trees is now generally realised, and has stimulated 
the investigation of various methods of multiplication 
Layering and stem cuttings are used m Great Britain, 
though on tho Continent root cuttings are employed 
to some extent A groat dool of information is given 
in a recent paper by Messrs T N Hoblyn and R C 
Palmer (J Pom and Hort Sci , 12, No 1, March 1934) 
The variety Pershore Lgg proved entirely unsuitable 
for propagation by root cuttings, whilst the Common 
Mussel plum rootod with ease October, December, 
January anil February seem to bo good months for 
tho preparation and planting of cuttuigs, which are 
recommended to be 9 m long, and not loss than 
Jin in diameter The yield of cuttings from even 
a 3 yoar old tree is low, and the method would seem 
to bo applicable commercially only when root* can 
be trimmed from general nursery stock Great 
interest is attached to the method of experiment, 
which departs from tho usual plan of controlling tho 
variables, and combines them in a oomplete variety 
or ways, thus giving combinations some of which are 
successful 

^ Sodium Chlorate aa a Weed-Killer Dr M A H 

Tincker has prepared a useful digest of our present 
knowledge of sodium chlorate as a weed killer ( Testa 
of Sodium Chlorate as a Garden Weed Killer ’, J Roy 
Hort Soc 69, 107, Feb 1934) The paper begins 
with an account of experiments conducted at the 
Society’s gardens at Wiriey on the destructive action 
of sodium chlorate on various weeds It is shown 
that it is quite effective, and it ceases to have any 
action after about seven months from the time of 
application There are thus no harmful after-effect* 
as with arsenical weed killers From other literature, 
it appears that a 10 per otnt solution (1 lb per gallon 
of water) is required for the eradication of large 
grasses and docks, a 0 per oent solution for herbaceous 
weeds and small grasses, whilst small annual weeds 
are destroyed by a 2} per oent solution The liquid 
is applied at the rate of 1 gallon per 10 square yards 
Dry sodium chlorate must be handled with oare, bat 
the chanoes of any grazing animal taking a harmful 
dose seem very remote Costs of treatment are km, 
and one may u£agme a time when a dressing of 
sodium chlorate may replace the exorbitant incubus 
of a bare summer fallow 
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Temperature of the Atmeephere in Northern India. In 
Gtrtotdt Bmtrfyt tur Qooj*y*k, 39, Ml, lSSS. t^re 
is a paper by Barkat All of the Meteorological Office, 
Poona, entitled 1 High Lapse Rates of Temperature 
and their Diurnal Variation m the Surface Layers of 
the Atmosphere over Northern India’’ The obeerva 
tions were made at Agra (lat 37® N ) m March 1925 
with sounding balloons carrying a temperature 
recording apparatus of greater sensitivity than those 
usually used in work with sounding balloons, and pro 
teoted from solar radiation by a polished aluminium 
shield They showed a surprisingly rapid decrease 
in the amplitude of the diurnal variation of tom 
perature with height, the change being from an 
average of about 25® C near the surface to about 
2° C between heights of 300 and 400 metres 
above the surface The relationship between the 
amplitude of the diurnal range and the height was 
such u to suggest that the amphtudo would probably 
be negligible at a height of 1,000 metros at Agra 
The lapse rate of temperature was generally greater 
than the dry adiabatic rate (9 9® C per 1 000 metres) 
near the surfaoe during the middle of the day and at 
times oven exceeded the lapse rote corresponding 
with a constant air density in the vertical (34 2° C 
per 1,000 metres) These inversions of temperature 
generally extended to a height of 300 or 400 metres, 
and occasionally temperature was 10“ C higher at 
the top of the inversion than 1 2 metres above the 
ground, though generally the difference was between 
4® C and 0® C 


Secondary y-Rsyi of Nuclear Origin. Gray and Tarrant 
Chao, and other workers have found a secondary 
y radiation when several elements are exposed to 
the penetrating y rays from thorium C Gray and 
Tarrant have now examined this radiation m more 
detail (Proc Roy Soe , A, Feb ) The absorption 
curve of the radiation m lead has been very carefully 
determined, using alternative primary sources of 
radium 0 and thorium C All the elements studied 
give a soft secondary radiation of quantum energy 
about 0 5x10* volts when irradiated by thonum C* 
With lead (and to a lesser extent with elements of 
lower atomic number), a harder radiation of energy 
about 1 1 x 10* volts is also emitted When radium C 
rays were used, a similar phenomenon was observed, 
but the soft radiation had an energy which the 
authors think is significantly lew than 0 5 X 10* 
volts This is extremely puxslmg, since this drfferenoe 
seems to exclude the possibility that the radiation 
is a characteristic radiation of the seoondary emitter 
and that the primary radiation serves simply to 
exoite it Special experiment* with a Wilson oham 
her and with a hydrogen filled ionisation chamber 
showed that the radiation waa really y rays and not 

isotropic and to correspond with the whole of the 
'anomalous' nuclear absorption of y rays The authors 
examine the question of the relation of the radiation 
to the production and annihilation of positive 
electrons—an explanation on these lines is very 
attractive for the thorium rays but seems to leave 
the phenomena with radium rays unexplained 


A New Diode for Electronic Oscillations, Reference 
was made m a letter to Nanru of May 13, 1939, p 
601, to the construction of a novel and simple type 
of two-electrode valve for the generation of very high 
frequency electronic oscillators The same oootri- 


w, Mr J 8 

the Wvrdtt Rngy/neer of March 1984 fi 
of this diode and some experiments earned out with 
it at the National Physical Laboratory The valve 
differs from the conventional type in that the central 
electrode is the anode, nonsuiting of a tungsten rod 
1 mm m diameter, around which as axis four tungsten 
filaments are arranged on a nng 12 5 mm m diameter 
When these filaments are heated and the anode 
potential is raised to about 300 volts, oscillations 
are obtained either m an aenal connected to the 
anode or in a Lecher wire system suitably oonneoted 
between anode and filament These oscillations are 
presumed to arise from the penodio motion of the 
electrons past the anode, along diameters of the 
cylindrical cathode which the four filaments virtually 
comprise The wave length of the oscillations under 
the above conditions was about l 5 metres and was 
mainl y dependent upon the adjustments of the 
external circuit With an anode potential of 000 
volte, the wave length oould be varied from 0 94 
metre to 1 2 metres by adjusting the length of the 
circuit The intensity of the oscillations obtained 
possee through a maximum valuo as the filament 
current is varied, but their production was 
shown to be independent of the application of 
an external electrostatic or magnetic field to the 
valve 


Action of Papain on Ovalbumin. Svedberg and Eriks 
eon (J Amer Ghem So c, 56, 409, 1934) have 
made a number of determinations by the ultra- 
oentnfuge method of the sedimentation constant and 
molecular weight of products obtained by digesting 
pure crystalline ovalbumin with activated and un 
activated papain at 40° Attempts were made to 
separate the products by fractional dialysis and 
fractional precipitation with ammonium sulphate, 
the fractions being ultra-oentnfugod Unactivated 
papain produoed no influence on the sedimentation 
constant of ovalbumin and no non centnfrigible 
products were formed Activated papain gave nee 
to three kinds of disintegration products One was 
a non oentnftigible substance which probably oon 
tamed lower polypeptides and aminoacids The 
aeoond was a oentnfugible subetanoe of a sediments 
tion oonstant of about 0 0 x 1(H*, which wit h 
regard to molecular weight la of the same order 
as the protommes The third product had the same 
molecular weight as ovalbumin, with a sedimentation 
oonstant of 2 7 X 1(H*, and was probably formed 
by the loosening of some of the bonds withm the 
ovalbumin molecule, thus causing it to assume * 
highly dissymmetrical shape This may represent 
the first step towards the breaking up of the moleouls 
mto individual parts The third substance was 
found to be practically homogeneous with regard 
to molecular weight Papain has its maximum 
activity withm the stability range near the isoelectric 
point of the protein 


Superheated Water Mr J Small, of the Ji 

Engineering Labors"-- J -' 

sent us an account 
of de aerated water 
1/16 m bore open a 

the oil bath m which the tube wae- 

to 304° F before the drop was explosively 
The degree of superheat was 90° F, whilst 
expe r imenters, it is stated, attained only 


itones, University of Glasgow, has 
of an experiment in which s drop 
ir was heated m a glass tube of 
The temperature of 
as heated was taken 
expelled 
previous 
16® F, of 
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Conservation of Tropical Forests 

T HREE artioles whioh have appeared in the flat cultivation when oamed out on any large aoale 
Emjnrt Forestry Journal (vol 12, No 1, 1933) leads to widespread loss and impoverishment of the 
display the difficulties which exist in conserving and soil, nartioulany m hilly oountry Rapid deforests 

putting to their fullest utilisation the tropical forests tion inevitably takes plaoe in any wooded oountry 

of the Empire To take the second case first, Sir where the millet is grown, as conditions are there ideal 

Ralph Pearson, formerly director of the Forest for providing both new soil for each crop and fuel 

Products Laboratory at Pnnoes Risborough discusses for heating the soil ” 

the problem of creating and developing markets for The third article, by N V Brasnett, conservator 
Empire hardwood timbers at home of forests, Uganda, discusses the formation of State 

Sir Ralph briefly reviews the reasons why well forests, and forest rights and privileges of local 
known timbers have not found favour amongst inhabitants in Uganda After briefly reviewing the 

markets in Great Britain, ascribing some of the position of the oolony from the day, m 1890, when 

causes to the fact that the consignments sent over Capt (now Lord) Lugard signed a treaty on behalf 

were often not carefully chosen, nor, with the of the British East Africa Co with the King of 

facilities available in the forests, was there muoh Buganda the declaration of the British protectorate 

chanoe of their being so chosen when the short in 1894, and Sir Harry Johnston’s arrival in 1899 

handed and over worked forest officer was himself and subsequent organisation of the administration of 

responsible for their dispatch Sir Ralph deprecates the country, the author concentrates upon the various 

trying to push too many new timbers upon the arrangements, regulations and ordinances for the 

markets at tho same time, and points out the way management of the forest areas of the oountry 

in whioh chosen timbers should be forwarded and It is impossible to deal with the varying polioies 
tested to whioh suooeeding administrations subjected the 

A second article, by Mr J B Clements, conservator forests after tho first and promising lines wore laid 

of forests m Nyasaland, treats of the cultivation of down But a perusal furnishes evident)© that one of 

finger millet (Elnutne coraoana) and its relation to the past flaws in colonial administration has been 
shifting cultivation m Nyasaland This article, and the refusal or inability of those responsible for the 

the praotioe dealt with, is typical of one of the chief future welfare of their charges to lay down a definite 

aouroes of the disappearance of valuable forests in forest polioy, based cn wide views, and to adhere 
tropical countries, the difficulties facing the adirunu to it 

tration, not always oonvmoed of the increasing injury Hr Brasnett ends his summary of the present 
supervening, m weaning the people from so wasteful position of the forests in Uganda with the sentence 

a form of primitive agriculture , and finally, of the When formation is completed it is estimated that 
troubles of a forestry department well aware of the the State forests of Uganda will constitute just about 

evils resulting from the praotioe 2% of the total land area of the Protectorate, and 

1 It is therefore clear that shifting cultivation in the total forest area, including private woodlands 

Nyasaland is aooelerated to a very considerable and the valuable savannah, just over 3%, so that 

extent by the growing of Eleutine coraoana under it is obviously essential to preserve the whole of this 

prevalent methods Compared with the growing of small percentage ” Many conversant with the 
other crops, the requisites of the millet make ex tropical forest and the importance it plays m countries 

travagant demands as regards the use of land, and where it exists would oonsider the percentage 

systematic burning of the top soil combined with dangerously low 


Band Spectrum of PN and its Significance 

/^\F the diatomic emitters of band spectra, few grating, and both the vibrational and rotational 
W have been more extensively studied than the structures analysed 

H electron molecules N, and 00, which are re The new bands extend from X2376 to X2992, are de- 
sponsible for many observed band systems and, graded towards the red and have a fine structure 

unlike most emitters, are well known as stable oharaotenstio of the electronic transition designated 

molecules rather than as intermedia* products m as *11 - ‘E The system is therefore similar to those 

chemical reactions or equilibrium products at high of the iso-electronic molecules C8 and SiO in the same 

temperatures Emitters which are chemically or spectral region and to the well known fourth position 

speotrosoopwally analogous to these two have, as system of CO and the Lyman system of N, 1 Tho 

would be expected, also reorived considerable atten P, ultra violet system is not analogous to these as it 
tion, the best known examplse being the 30 electron is due to a l E -» ‘E transition', other and less re¬ 
molecule P, and the 22-electron molecules SiO and C8 frangible P, bands are known, some of which may. 

To the latter category the PN molecule becomes an when analysed, prove to belong to the expected 
interesting addition as the result of the reoent du ‘II - *33 system 

oovery and analysis, by J Curry, L Hereberg and From the aooompanymg table of the more im- 
G Hereberg 1 , of an ultra violet band system whioh portant numerical constants for the electronic states 

is pcoduoea by an electrical discharge through '* oonoemed, it is clear that the three 22 eleotron 

mixture of p h os phor us vapour and pure nitrogen molecules are simjlar to one another and intermediate 

With a heavy discharge (about 9000 v and 4 amp) to the 14 eleotron and the 30-electron molecules in 

m a water oooled tube, this PN system has been respect of the vibrational oosffiownta a$ and avs*. the 

photographed in the first and second orders of a 8 m rotational coefficient B, and the equilibrium inter- 
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With CO, N„ SiO and P„ the 


nuolear dietanoe r, 

band system* under aiscuaaion nave oeen ODaervea m 
absorption as well as m emission, and the lower (■£) 
states are therefore stable ground states The same 
is expected, though not yet observed, to be true of 
C8 and PN , that is to say each of these should be 


Mdecole 

'77- '£ 
V,(0 0) 

Upper State '77 

Lower State >£ 

.?■ n aV 

*»“'■ JS 

(14) CO 

hi) 5. 

Iff 

(80) P, 

88689 7 

88798 » 

1618 7 17 14 1 800 1 989 

1869 98 19 918 (1 69) (1 98) 

891 61 6 146 0 6970 1 61 

1079 9 10 06 0 74 1 61 

1109 06 7 999 0 7974 1 649 

sssioH 

1949 03 6 047 0 7998 1 61 

1989 6 6 00 0 76 1 68 

1397 94 8 681 0 7834 1 487 

780 48 9 819 0 9189 1 868 


oapable of existence as gaseous substances m the 
absence of an eloctno discharge , J Curry and L and 
Q Herzberg are further investigating the PN system 
from this point of view 

The heat of dissociation of the '£ state of PN is 
estimated as 7 8 volts from a Birge 8poner linear 
extrapolation of vibrational energies and aa 6 S volts 
from a consideration of probable producte of dis 


aomation It is thus somewhat leas than that of N, 
(reoently given as about 7 9 volts 4 rather than the 
hitherto acoepted value of about 9 0 volts') and 
greater than that of P, (5 0 volts') Similarly the 
heats of dissociation of CS and 8iO (each roughly 9 
volts) are leas than that of CO (about 10 volta) 

The molecules discussed here are 
all composed of nitrogen, phos 
phorus and their immediate neigh 
bours in the penodio table From 
the atoms preoeding and following 
these we nave other 22 electron 
molecules about which, however, 
nothing can yet be stated, namely 
BC1 (bands observed in the same 
spectral region but not system 
atised 1 ) and A1F (expected band 
system not yet reoorded) 

W Jxvons 
1 740 109* (preliminary report) X Ptm 

1 Particular! of three band lyatemi and of tha notation wed In 
he PN paper and In the present article are given In the writer a 
Report on BandSpeotre of Diatomic Molecular (Ptar See 1099) 

-1 analrda of 810 bands Is by Sapor (PAps Hr*. 48 

that of CS bands U by Crawford and BhoroHfl O^Ays 


408 1099) and_ 

Hr* « 78« 1093) 

‘0 Hereberg Ann Pk*t U 077 1099 

-- “ 44 975 1098 

der Vlengel X FA** 70 188 )M1 


r PAw Hr* 4 
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Biology of 

N Science of February 16 1934 Prof Gilbert N 
Lewis sum manses the results of certain spo radio 
attempts to observe the effect of water oontaimng 
heavy hydrogen, II’, upon living organisms Expen 
monte have necessarily been confined to small 
organisms, though some preliminary observations on 
mioe are included The first experiments were upon 
tobacco seeds, the germination of which was com 
pletely retardod by pure HJO and slowed up some 
60 per cent by water oontaimng 60 per oent HJO 
Seeds transferred to normal water after three weeks 
in pure HJO sprouted m about half the cases but 
gave unhealthy seedlings Yeast cultures in an 
appropriate nutrient medium dissolved in pure heavy 
water failed to grow, and Pacsu has also shown that 
the evolution of carbon dioxide by yeast from sugar 
solution made up with heavy water is much 
diminished 

In an experiment that was expensive if preparatory 
m nature, a mouse was supplied in three doeea with 
some 0 66 gm of pure HJO The mouse survived, 
though during the experiment it showed marked 
signs of mtoxioation" The symptoms of distress 
seemed more marked after each dose but not cumu 
lative, which led Prof Lewis to oonclude that the 
heavy water was being voided, but no preparation 
had been made to test this point Prof Lewis eon 
chides that H* is not toxio m any high degree but 


Heavy Water 

that its complete substitution for H‘ loads probably to 
a complete inhibition of growth, an effect which is to 
be traced to the greatly reduced rate of all physioo 
chemical processes when H* is substituted for H l ' 

Mr S L Meyer of the Vanderbilt University 
Biology Department describes m Seiehce of March 2 
culture experiments with a blue mould, in which 
those grown on modia made up with one out of every 
214 hydrogen atoms H* gave sixteen times the yield 
of fungus as those grown on control solutions free 
from H* 

The late Dr Edward W Washburn and Dr 
Edgar R Smith have been carrying on experiments 
at the Bureau of Standards at Washington in which 
they have studied the proportion of H* atoms 
present in the tissues after plants have grown in 
normal soil solutions So far aa oould be judged, 
rooted willow cuttings absorbed.H 1 and H* in the 
proportions in whioh they were present in the original 
water supply, but apparently the heavy hydrogen 
was selectively accumulated m the tissues as the 
expressed sap con tamed water 2 8 ports per million 
heavier than normal water whilst the water obtained 
from the destructive distillation of the willows was 
6 4 parts per million heavier than the normal supply 
Dr Washburn died suddenly on February 6, his 
report with Dr Smith has been published since, in 
Science of February 23 


Universe and Atom 


a of March 9 
i this subject which 
Prof Wehl of Gftttmgen gave at the opening of the 
holiday oourae on mathematical sciences given at 
Gottingen m July 1933 His object sms to put before 
a audience only such conclusions as are at the 


present 
fan tost 


it time 


certain and to avoid any 


By rep r es e nting space in the spaoe time oontmuum 
as the abecust and tone as the ordinate of a point 
on a curved surfaoe, Prof Wehl shows how the 
Einstein oontmuum with, its mass distribution ta 
r e pr e se n ted by a cylindrical surface with its am 
vertical and its radius determined by the density of 
distribution of mass Stars at rest am re pr esented 
by generating hnes and the movement of light 
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through the universe by spirals the pitch of which is 
equal to the time the light takes to go round the 
universe The stars are thus represented at different 
epochs separated by nons 

De Sitter’s massless oontmuum is, on the other 
hand, represented by a hyperboloid of one sheet 
with its time axis vertical, and lines of shortest length 
now represent the stars while the movement of light 
through the universe is represented by a straight line 
generator m which a tangent plane to the asymptotic 
cone cuts the aurfaoe As this cannot intersect a 
geodesic a second time, there is no repetition of the 
rep re s e ntation, and as the geodesics themselves change 
their distances apart as they travel over the surface 
the universe must be either expanding or contracting 

Neither the gravitational universe of Einstein nor 
the non gravitational one of De Sitter corresponds 
sufficiently closely with the facta, but the later one 
of Friedman and Lemaitre, according to which space 
is spherioally bounded and the boundary expands 
with time, is much more satisfactory The radius of 
apaoe is about 10" cm and the total mass it contains 
is about 10" that of the earth, possibly due to 10" 
particles 

In the atom the electrical foroea between its oon 
stituents are about 10 4 ' times the gravitational, a 
ratio which may have some connexion with the 
square root of the number of particles in the universe 
The wave length associated in wave mechanics with 
the electron, when multiplied by the constant known 
os the fine structure constant (1/137), gives the radius 
of the electron and when divided by it the radius of 
the atom Ihe product of the wavo length of the 
electron wave by the square root of the number of 
particles gives the radius of the universe and when 
divided by it the gravitational radius of the electron 

Although m this theory the appearance of the 
square root of the number of particles in the universe 
can be understood, there still remains considerable 
obscurity with regard to the wave length of the 
electron wave and the fine structure constant 


Science News a Century Ago 
John Phillips at ( King’s College 
When Lyell m 1833 resigned the ohair of geology 
at King’s College, London, he was succeeded by 
John Phil bps (1800-74), the nephew of William 
Smith Phillips began hw courses of lectures on 
April 31, 1834 The science of geology, he said, was 
of but reoent growth and it was necessary that 
students should be cautious as to the reception of 
theories, many of the theories which had been 
introduced were the results of imagination rather 
than the deduction of actual observation Nothing 
was to be reoeived as truth but what was warranted 
by actual observation and diligent research If the 
scienoe were pursued with strict attention to these 
preliminary principles, the benefits which would 
arise to those who pursued it would be commensurate 
with their desire of truth In the oourse of his re 
marks, be described the primary, secondary and 
tertiary deposits end explained the position of the 
various strata of rode He directed attention to the 
inco n trovertible fact that m the various strata fossiU’ 
had been discovered including many thousands of 
spades of animals and vegetables which were no 
longer found m the animal and vegetable kingdoms 
by which the surfaoe of the earth was hovered, and 


deduoed from this fact that it was obvious that the 
system of Nature had in the revolution of ages under 
gone many changes He reminded the students of 
the high eminence to which their fellow countrymen 
had exalted the science and begged them to remember 
that the philosophers of the Continent had their 
eyes upon their proceedings and Bueoess 

Honours for Men of Science 

Shortly after the first meeting of the British 
Association, William IV conferred the Ouolphic order 
of knighthood upon David Brewster, Charles Bell, 
John Leslie, John Hersohel and other men of 
science In the spring of 1834, the subject of 
honorary distinctions for eminent scientific persons 
was discussed in the House of Commons, the dis 
cussion leading Vmdex ’ on April 22, 1834, to 
address a letter to the editor of the Times mentioning 
one or two points which he considered had been over 
looked In the first place, he said, the Uuelphio order 
of Hanover, the only one conferred so far, was one of 
the lowest on tho Continent The title of knight 
could not bo assumed until the recipient had been to 
court, and as this could not be done under an expense 
of nearly £200, several persons whom it had been 
intended should be honoured had been unable to 
stand this expenditure Secondly, tho order was a 
foreign’ one and after the death of King William it 
could not again be granted and the knighthoods 
already conferred would lapse It surely,” said 
Vmdex, would be more becoming in the Sovereign 
and more worthy of the nation either to make a 
new order or enlarge one of the present ones so as 
to embrace such persons as are distinguished m art 
or science ’* 

Progress in Lighthouse Illumination 

In the Mechanics Magazine of April 28, 1834, a 
correspondent described a visit he had made to the 
National Gallery in Adelaide Strei t, London, where 
an exhibition was being held illustrating the various 
mothods of illumination m use for lighthouses and 
for geodetioal operations So late as 1811, the writer 
said, tho Cddystone lighthouse was illuminated by 
wax candles, while in 1812 a coal fire was still in use 
at the Lizard By 1834 the general method adopted 
in British lighthouses included the use of oil burning 
Argand lamps in conjunction with parabolic mirrors 
of silvered-oopper This type of illumination was 
stated to be duo to Mr Ezekial Walker of Lynn, who 
had fitted up the Hunston light on the Norfolk ooast 
in 1778 Many kinds of vegetable and animal oils 
had been tried with Argand lamps but spermaceti 
had been found to be the most suitable Coal gas 
had been tried in some foreign lighthouses, that at 
Dantzig having been lit by gas in 1819 

After refefnpg to the introduction by Arago and 
Fresnel of the piano convex lens in French light¬ 
houses and to the Cordovan lighthouse at the mouth 
of the Garonne, then the finest m the world, the 
writer said that, as lenses of more than IS inches 
diameter were not easily made, the lens system 
would not have found the favour it had but for “the 
dtsoovery of our distinguished oountryman Sir David 
Brewster that by surrounding any lens with a senes 
of glass rings of m particular curve, it might have its 
effect magnified to any given extent” Other methods 
of illumination shown included a primitive form of 
are light and the hydro oxygen limelight of Lieut 
Drummond, which gave a bight * only inferior to the 
sun itself” 
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Botanic Garden, Oxford 

‘ It u much to be regretted that the oity of Oxford 
haa not a botanic garden suited to the rank which it 
ho Ida aa a British university Were a small sum 
contributed by each of the oolleges yearly, even the 
present garden might be rendered doubly efficient 
more especially if the adjoining ground at present 
occupied by Mr Penson, were added to it, and a part, 
or the whole of the meadows of Christ Church But 
the situation is altogether bad, and, for a bo tamo 
garden worthy of Oxford, a dry, open, ample, airy 
pieoe of ground should be selected outside of the 
town , say, somewhere about Jeffery s Nursery The 
present botanic garden might still be continued as 
such, on a smaller scale, so as to suit the income 
destined for its support Till lately there has been a 
great want of botamoal taste among the Oxford 
professors , but hope that a taste for botany, aa well 
aa a taste for geology, is now dawning upon them , 
and, whenever it does, they will soon produoe a 
botanic garden worthy of themselves After a botanic 
garden is established, a xoo logical garden will follow , 
and, perhaps, ultimately, a public ornamental garden 
surrounding the whole city as a breathing rone ’ 
(J C Loudon, Gardener's Magazine, April 1834 ) 


Societies and Academies 

London 

Physical Society, March 2 A O Rankins A simple 
method of demonstrating the paramagnetism and 
diamagnetism of substances in magnetic fields of low 
intensity (see Natdbn, 133, 180, Jan 27,1934) A M 
Firuah Anomalous changes m temperature due 
to thermionic emission in the filaments of valves In 
some valves the steady filament temperature is lower 
when the anode is positive, as would be expected 
but in other valves it is higher This anomalous 
increase in temperature is due to radiation from the 
anode and is larger for valves which have a high 
anode dissipation and an anode which closely sur 
rounds the filament After correction for this effect 
has been applied, the work function can be approxi 
mately calculated from measurements made on an 
ordinary valve T Smith Change of variables in 
Laplaoe’s and other second order differential equa 
tuna Transformations of variables are expressed aa 
matrix products, the effect of transposition being 
particularly considered, and the results are applied 
to the transformation of the general second order 
differential expression Maby Taylor The Apple 
ton Hartree formula and dispersion curves for the 
propagation of electromagnetic waves through an 
ionised medium m the presence of an external 
magnetic Add (2) Curves with colly tonal friction 
Four typical frequencies have been chosen for the 
calculations, one from each of the classes into which 
the frequencies fall when oolluuonal friction is absent, 
as described m part 1 The corresponding wave 
lengths are 80, 240, 400 and 1,000 metres The 
various stages in the effect of increasing oollunonat 
friction have been found to be usefrilly represented 
by oollisiona] frequencies of 10*. 10*, 10 T o /sec and 
curves are given showing the indices of refraction * r 
(r-o, 6), and the real part and imaginary part of 
M r * or (pr-tKr e/p) 1 , together with the polarisation* 
of the bamo modes as Amotions of the electronic 
density for each of tbs four frequencies and oollinoa 
frequencies named The process of evaluation of M r 


and of the polarisation is described The attenuation 
and absorption are found to be, in general, greater 
for the right handed component than for the left* 
handed component, with the direction of magnetic 
field appropriate for down-coming waves m the 
northern hemisphere The use of the dispersion 
curves m the interpretation of propagation phenom 
ena is discussed J MoGabva Bbuckbhaw An 
instrument for eleotneal prospecting by the inductive 
method In the Bieler Watson method of geophysical 
surveying, m general, the horizontal field is not in 
quadrature with the vertical field An instrument 
has been designed which will allow the horuontal 
field to be compared completely with the vertical 
field, an important feature dicing that the horuontal 
components m phase and in quadrature with the 
vertioal field are obtained directly from the instru 
ment readings The apparatus haa been tested on 
elhptioaRy polarised fields and haa given satisfactory 
results 

Paris 

Academy of Sciences, February 26 (OR, 198, 777- 
860) C Matiqnon and A dr PabsiuA The am 
momum arsenates An aooount of the preparation of 
anhydrous tnammomum arsenate, of the dissociation 
of this and the duunmonmm arsenate The properties 
of a new ammonium metarsenate are also described 
Marin Molliard and Robxbt Eohkvin The ovanan 
fluid of nut (Agroetejnma Chthago ) and its relations with 
the seminal tegument R dr Montkssds db Ballorr 
The determination of the median in the binomial 
function Paul Uvy The generalisation of the 
differential spaoe of N Wiener RhdtA Laqranqr 
A olass of oongruenoes of circles 8 K Zarrmba 
The oourse of the integral curves of the equation 
Y(x y)dx-X(x,y)dy-0 in the neighbourhood of an 
isolated singular point A Kovanxo The structure 
of almost periodic generalised functions Jban 
QbAqoirr Certain shook phenomena produoed m 
differentials R Swyngrdauw The friction oouple 
of ball bearings LoBvb The integration of Dirac's 
equations Y Rocabd The quantic absorption of 
sound in gases Abcadius Pirkaba and Bruno 
Piekara The thermal hysteresis of the speoifio 
inductive capacity and of the oonduotivity of aqueous 
solutions of gelatine J Thibaud and F DunUt la 
Tour The diffusion and absorption of positive 
electrons traversing matter Experiments based on 
photographic methods, using the Chalange Lambert 
recording microphotometer, lead to the conclusion 
that positive electrons behave like negative electrons , 
they undergo multiple diffusions near the charged 
atomic centres with progre ss ive deceleration G A 
Boutby and J Obcbl Remarks on the oampamon 
of the properties of vacuum (photoelectric) oells with 
those oontammg a gaseous atmosphere Criticism of 
work on the same subject by L Capdeoomme Alb 
Prrrirb and Mllb T Kousunr The longitudinal 
magneto thermoelectric effects in nickel aqd iron 
Hie experimental laws From experiments with an 
mm nickel oouple it is concluded that, with the 
magnetisation parallel to the temperature gradient, 
the thermoelectric power » increased normal 
magnetisation, on the oontrary, lowers it O Mtr.T.wa 
and J Lbooktr The infra red absorption spectra 
of the stereoisomenc orthodimethyl-cyokiheXanes 
Since the molecular structure of tbeee two stereo 

spectra would be expected, and this ■ Aown by 
experiment to be the case The Raman spectlra of the 
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same compounds are also given A Kastler The 
amount of polarisation of the fluoreeoenoe of mercury 
vapour in the preeenoe of nitrogen Jean Genabd 
The magnetic extinction of the fluoreeoenoe of the 
diatomio molecules of tellurium Repetition of the 
work of Smohichowaki, utilising the large Bellevue 
electromagnet, which gives stronger fields Mice 
Branca Edk£b Marques The distribution of the 
radium in crystals of radiferoui banura bromide 
Edmond Bandbbkt The formation of Lieeegang 
rings by electrolysis Utilising the method of pro 
ducing very dear rings described m an earlier note 
Veils relation \/t*-an+b, where n is the order of 
nng and 8 the distances between the rings was 
verified, a was also found to be inversely proper 
tional to the voltage applied Mlle Lucia dk 
Broucxbbb The adsorption of eloetrolytes by 
oiystalline surfaces The influence of the sign of the 
electric charge of the adsorbent A Michel L*vy 
and H Mubaoub The possibility of utilising the 
microscope in the study of the phenomena of detona 
tion Results obtained by detonation of lead azide, 
in quantities of the order of 0 5 mgm , and subsequent 
examination of the load deposits under the micro 
scope P Job The constitution of hydrobromic 
solutions of salts of copper and cobalt A Travers 
and Pierre Lbduo A reaction differentiating 
various hydrated calcium alumina tee P Basttbn 
The existence of three allotropic varieties of calcium 
Differential thermal analysis, differential thermo 
electno power, expansion and hardness all indicate 
allotropic changes at 200° C and about 430° C , thus 
proving the existence of three allotropic varieties of 
calcium M ChAtelbt and Mms P M ChLtrust 
Some reactions of divalent chromium aoetate De 


sonptions of the preparation of dry ohroraous acetate 
and its reactions with dry hydrogen chloride, pyndine 
and ammonia Maurice Looby An acid alcohol 
containing the acetylene linkage phenyl phenyl 
othinylglyeollio acid, C, t H lt O, Marcel Godohot 
and Max Mousskron The resolution of 1 2 trans 
cycloheptanediol into its optical antipodes Mme E 
JArEmine Some rooks from Kenya Colony J 
Cuazb The mode of formation of the aleurone 
grams in the Gramme* and the production in the 
latter of oxyflavomo and anthocyanio compounds 
Ren* Vandbxdries The haploid and diploid 
oomdian cycle m the Baaidiomyoetes R KChneb 
The utilisation of crcwyl blue m systematic mycology 
O Gutttonneau and A Leroy Opotherapio feeding 
m milch oows The system of feeding suggested by 
G Monnot has been tested on a herd of 30 oows with 
negative results Mlu A Dusseau A new durol 
loid hybrid strain resulting from the crossing of two 
TrUicum vulgar* Pierre Qavaudan The diffuse 
vital staming of flagella and the chemical affinities 
of the cytoplasm and of its various constituents 
A GntotJD, C P Leblond and M Giroux Vitamin 
C m the ovary and the yellow body Results of 
histological studies based on the reaction of ascorbic 
acid with silver nitrate P Pobtikb and Mlle A 
Ratty The mechanism of the death of buds the 
plumage of whioh is impregnated with hydrocarbons 
In the normal state the plumage of buds acts as a 


u against 1 
under watc 


dive 

properties an lost when the feathers are ooverod' 
with oil and this is the cause of death Mm G 
Cousin s The normal fecundity and characters of 
the hybrids resulting from crossing two species of 


G Delamab* Numerical variations of some 
primary smusoids of the body of the Spiro 
ohetid* 

Melbourne 


Royal Society of Victoria, Deoember 14 W J 
Harris The eastern boundary of the Bendigo gold 
field A number of traverses across the eastern 
rtion of the Bendigo goldfield show that the Lower 
dovician rocks (mostly Lanoefleldian) near the east 
of the Bendigo city area, end abruptly and are 
suooeeded farther to the east by bods which are 
uniformly muoh younger (Damwilian) The break 
in the normal suooession has been traced for a 
distance of about fourteen miles and is attributed to 
a fault named the Whitelaw fault, which runs 
almost parallel to the strike of the bed rockN 15° W 
The presence of the Damwilian non auriferous beds 
accounts for the abeenoe of profitable gold mining 
east of the line inchoated F A Singleton and 
Nelly Hooper Woods On the occurrence of the 
ecypod genus MUiha in the Australian Tertiary 
e Tertiary peleoypod, Donnta grandu, Hooper 
Woods, from a boring near Adelaide, South Australia, 
is rod escribed, refigured and transferred to MUtha 
(MiUhouiea) m the family Luouud* A new sub 
species, Jltndertennt, is described and figured from a 
boring on Flinders Island, Tasmania B J Grieve 
The isolation of the organism causing orown gall on 
almond trees m Victoria The galls have been shown 
to be related to the preeenoe of bactona The causal 
organism has been isolated m pure culture and has 
been shown to be identical with Bacterium turn* 
facxene 8m and T R B Withers and R A 
Keble The Palnosoic star fishes of Victoria Ihia 
contribution comprises the Paleozoic star fishes of 
Victoria and nearly all those of Australia , they are 
wholly of bilunan age Ten new species have been 
described Several of the genera represented are 
new to Victoria , one of the most interesting is 
Hudsonatter, which is regarded as a somewhat pnmi 
e type and is only reoorded from Ordovician beds 
elsewhere 

Vienna 


Academy of Science*, December 7 Herbert Habkb 
landt, Berta Kabuk and Karl Przibram 
hynthesis of the blue fluoreeoenoe of fluorite Ex 
animation of a number of mixtures of fluonte with 
small proportions of other substanoos shows that the 
fluorescence exhibits blue bands only when a rare 
earth metal, most probably europium, is present 
After being heated and exposed to radium radiation 
calcium fluoride, either pure or containing 0 1 per 
oeat of oenum, praseodymium, neodymium or 
samarium, gives no blue bands, which, however, 
appear when either impure samarium (containing 
europium) or pure europium is added (see also 
Nature, 133, 99, Jan 20, 1934) Alexander 
KOhlsb and Herbert Haberlandt Luminescence 
of apatite and other phosphates As with fluonte, so 
also with many apatites, either m the natural state 
or after heating, the occurrence of lines in the 
fluoreeoenoe spectrum affords a sensitive means of 
detecting rare earths Certain other phosphates may 
be examined similarly Georo Stettkb (1) Process 
of charging in the ionisation chamber (2) Choice of 
the gndreaistanoe for a highly sensitive amplifier 
Gustav Obtnea and Geobq Stkttbb (1) Choice of 
the oouplmg element m making an amplifier with low 
time oonstant (2) Experiments on atom-dismtegra 
tion with radium B+Cm souroe of radiation (1) By 
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the procedure described processes of nuclei tram 
formation occurring when RaB+O la uaed as aouroe 
of radiation may in spite of the presence of 0 and 
Y rays be recorded electnoally with the same re 
liability as when polonium la uaed Oxobo Kollkb 
and A Dour Klzin Saxatilio acid On the baaia of 
the known chemical behaviour together with new 
data a structural formula for this acid is proposed 


WouEirm Company or Abmournbs and Bhwim 
at 6 JO—(in the Metallurgy Lecture Theatre Royal 
School of Mutes Pnnoe Oonaort Road, South Keating 
ton) —Prof J H Andrew Alloy Steels (suooeeding 
lecture* on May 3 and 10) * 

In s t i t u t i on or Elbotrioal Enodcx*b» at 6—Prof 
J C M Lenn o n Electrical Phenomena at Extremely 
Low Temperature* (Twenty fifth Kelvin Lecture ) 


Kasimib Oratt (1) Colorunetnc and photometric 
observations on 8 Cephei and i) Aquilte The spectral 
changes of theae two stars show also in the visual 
colour and are readily detectable with a colorimeter 
The oolour curve of a Cephei is very similar to but 
not quite synchronous with the light curve With 
i| Aquihe however larger deviations occur (2) 
Regularities m the change in oolour of stare on the 
horizon The exoeas oolour of stare on the horizon 
observed m Majorca is related linearly to the path 
of the rays m the homogeneous atmosphere Runour 
Grill Ohgooeno and miooene m the Gallneulurohen 
basin east of Linz on the Danubi and the neigh 
bounng regions Wolfgang Holxzr Action of 
rapid oloctncal vibrations on electrolyte solutions m 
relation to biological effects of short waves 

Deoember 14 Snr*N Pxu! Crystal photo effect 
m coloured rook salt A Skrabal Unstable inter 
mediate products and classical chemical mechanics 
In investigations on chemical kinetics it is often 
necessary to decide from a given scheme of reactions 
in which unstable reactants take part the actual 
gross reactions occurring and their velocity equations 
A method of solving thus problem based on classical 
chemical mechanics is now given K W F Kohl 
raubch and A Pongratz Studies on the Raman 
effect (31) Raman spectrum of organ 10 substances 
(polysubstituted benzenes) Each of the four spectra 
for the molecular types C,H,X and OH, C,H,X (X in 
the ortho meta or para position) is analysed for the 
eases where X is NH, OH F CH, CN Cl Br or I 


Forthcoming Events 

[Meeting* marked vnth on oeterufc are open to the public ] 

Monday April 23 

Victoria Institut* at 4 30 — Sir Charles Maretoi 
Bible and Spade 

Royal Geographical Society at S 30 — Life in 
Hungary (film) 

Tuesday April 24 

Royal Society or Axis at 4 30 —C F Strickland 
The Co operative Movement among African Races 

Thursday April 26 

Royal Soonrr at 4 30 —F W P GO to, A R Maetham 
and Dr G M B Dobson The Vertical Distribution 
of Osoae in the Atmosphere 
Dr F P Bowden and Dr C P Snow Phyaioo 
Chenuoal Studies of Com plea Organic Molecules (1) 
Dr F P Bowden and S D D Mom* Phyaioo 
Chemical Studies of Complex Organic Molecules (2) 

London Mathnhatical Socistv at 0—(at Burlington 
House, W 1) —Discussion on Integral Function* 
Speaker* Prof E O Titcbmaish, Dr E F OoHing 
wood. Dr M L Cartwright Prof J M Wfahtaksr 
A J Maeintyre Prof J E Littiswood. 


Friday ApnJ 27 

Royal In s tit u t i on at 0—J M Stogg “The British 
Polar Year Expedition to Fort Rae NW Canada, 
1932 33 


Official Publications Recaved 
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City and County of Bristol Bristol Museum and Art Gallery 
Benoit of the Museum and Art Gallery Committee tor the Year endfara 

Report’of'the^Ruxby Mod lateral ^tetory Society (br the Year 
19M (Sixty seventh fame ) Pp 44 (Bocby Geot** Orer (Buzby) 

Annual Report of the Connell of the Yortahlre Phlloeophlcal 
Society for the Year IMS The Yortahlre Museum, York—Report 
of the Mnmum Committee for the Year 1838 Pp 47 (York) 

The London School of Bconomjcs and PoUUcal Sdeoce fUnlvertlty 
of London) Register 1885-183* Bdited by the KefMiar of the 
School. Pp xlx+386 (London) X Sd not 
Thirty third Report of the Felsted School SdcnttSo Society 
im 1*3 Pp M+t plate, (related ) 

Univermlty GranU Committee Return* Pom UnlveralU** and 
Unlventty CoUs*ae In receipt of Treaiury Grunt Aeademlc Year 
1832 33 Pp 2* (London HI StaU nerv OOoe) li 3d net. 

Trmniactloni of the Royal Society of Zdlnbarah Vot 57 Part 3, 
No 34 Geutota of tie Outer Hebridca Part 5 North Hants and 
Levt. By Prof T J Jehu and Dr B K Cmls Pp 83B-874 + 5 
{date* (Bdlnborsh Robert Grant and Hon London William* and 
Norgate Ltd ) «r M 

Ore ia Cornun 

The Indian Lao Reeaaroh Institute Annual Report for the Year 

19 c£ta2ibU P IhdrerJtf" BfflSta'rf Information Thirty fourth 
Series No 34 Ann o un c em ent of Professional Coune* In Optometry 
for the Winter and Spring Soarion* 1834 1835 Pp 31 (New York 

C °eSnmlry ,l P»SJJdlM"td the Tw«nty-s.venth Meetlna of the 
IndUn Central Cotton Committee. Bombay held on the 38th and 30th 
August 1033 Pp 40 The Indian Central Cotton Committee it* 
Objects Activities and Achievements with Special Reforanoe to the 
Punjab Sind the United Provinces and Oentnd India Pp S3 Annual 
Report of the Indian Central Cotton Committee Bombay, for the 
Year endln« Slat August 1833 Pp 11+ 156 1 rupee* (Bombay ) 
Proeeedi up of the American Academy of Alta and 8dea«a Vol 
58 No 6 Stadia* on Hlatomonhub or Blackhead Infoctton In the 
Chicken and the Turkey By Sreeat Bdward Tyaaer Pp 18B-M4+S 
plate* 126 dollar* Vol Mf No 6 Critical Bxamlnattou of Physical 
Anthropometry on the Living By C B Davenport, Morris Steggarda 
and WflHam Dimer Pp *66-2*1 46. orate (Baton Km) 

Sulphur an Reaenthd to Industry and AgriouRun a Treatise on 
PPT,+ “ 

Southern Rbodeala Geotogtcai Snrvry Short Report No 38 
Geotodcal Obeervatlm* In thaNata Native Reserve BuUtma Harare 
District By J f icrgusoo Pp B (SatMbury) 

Records nr the Survey of India Vol 14 Riverain Survey, tar the 
PUr^ab 1801 to 1819 Pp v+33+2 plate* (Dehra Dun ) 18 rupees 

Journal of the Faculty at Science Hokkaido Imperial University 

PaSTl* SnowtSySi* observed hnfiSfat toraoroudMme Rais 
Horn with Meteorological Conditions By UkltiriNakaya and Tuneo 
Ilata* Pp 148-1*5+4 plates (Sapporo Hokkaido Imperial 

JrHfes* ta rg!ltt « Br V rJm 

WtodSwee on Java By Prof Dr J Boereo* Pp 8+1 pbte 


3. AC S tandard Call (Normal**) Pp S MoUNeSyd 
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Water Supplies and Emergency Legislation 

T HE time honoured adage that It a an ill wind 
that blows nobody any good may possibly 
receive a further exemplification of its truth and 
appositeness if the moral to lie drawn from the 
lesson of the recent drought in Great Britain is 
brought home to the national conscience Even 
if it were not a matter of common knowledge 
and it may be added of harsh expenenoe m many 
parts of the oounfcry the serious admissions and 
warnings of the Munster of Health during the 
debate m the House of Commons cm April 12 on 
the Water Supplies (Exceptional Shortage Orders) 
Bill would be more than sufficient evidence of the 
unpreparedneee of the authorities to oope with a 
general shortage of water such as is now prevalent 
and although an endeavour is being made in a 
nationally characteristic way to muddle through’ 
the emergency the situation is one whieh cannot 
be regarded with indifference and unconcern In 
moving the seoond reading of the measure Sir 
E Hilton Young made a scriptural reference to 
the writing on the wall He could scarcely have 
chosen an illustration of graver import or more 
sinister significance 

Water is one of the most vital requirements of 
a community whether for domestic or for In 
dustnal purposes In Great Britain happily 
supplies are as a rule reasonably plentiful In 
fact their abundanoe under normal conditions lias 
rendered us oblivious of their value and careless 
in their use With apparently unlimited resources 
at disposal consumption has tended to become 
prodigal and in many cases to be swollen by 
waste For generations past water supply has 
been a matter of purely individual or local oonoem 
Undertakings have been promoted and ad 
ministered by private companies and by mum 
apaktaee without reference to the larger needs and 
requirements of the country as a whole The 
number of water undertakings m Great Britain 
is well over one thousand each of them a separate 
entity and independent of adjacent oonoems, 
however contiguous the boundaries of their 
respective jurisdictions In addition there are, 
at least another thousand private proprietor* 
Amid all this medley of interests and authorities, 
apart from the formation within recent yean of 
a few regional oonumttees the functions of which 
are purely advisory and directed towards the 
attainment of a common policy among looal 


undertakers there has been no attempt «t 
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00 -ordmatioa or organised oontrol—nothing beyond 
the carnal lupemmon of Parliamentary committee* 
at times of legislative enactment for new under- 
takings and the occasional rnqumea of the Ministry 
of Health or the old Local Government Board 
when sanction has been sought by local authorities 
for raising loans for expenditure on works 

It cannot be claimed that the country has been 
taken unawares m the matter, or that the evils 
of this haphazard procedure have not been 
pointed out During the last half-oentury, Royal 
Commissions and Departmental Committees, as 
well as scientific bodies, have reported tame after 
tune on the need for systematic investigation and 
administration of the national water resources 
One outstanding instanoe u the (1021) Final 
Report of the Water Power Resources Committee, 
which contains the following pregnant passage 

“We find that the difficulty in fairly allocating 
the natural sources of water is becoming greater 
year by year m England and Wales, and the 
evidence we have heard proves beyond doubt the 
urgent necessity in the national interests of some 
measure of oontrol of all water, both underground 
and surface, m order that the available supplies 
may be impartially reviewed and allocated, and 
may be made to suffice for all purposes m the 
future In consequence of the increase of popula¬ 
tion, the improvement m the conditions of life 
and the growing requirements of industry, the 
demand for water is steadily increasing, and the 
problem of meeting future needs is giving rise to 
anxiety m many parts of England and Wales ” 

The recommendation is dear and unmistakable 
Other instances might be cited with equal force 
It will be within the recollection of readers of 
Natukb that only last autumn a special research 
committee of the British Association reported to 
the meeting at Leicester, after a careful and pains¬ 
taking investigation extending over a period of 
twelve months, "that the position of inland water 
survey m the British Isles is far from satisfactory 
and that a systematic survey of the water resources 
of Great Britain is urgently required" The 
Committee pointed out that the consumption per 
head of population for domestio purposes has a 
steady tendency to increase, due to unproved 
standards of sanitation, such as the laying on of 
piped water supplies into houses m rural areas, 
the substitution of wster-olosets for pnvies, and 
the provision of baths and hot-water supplies 
Furthermo r e, while the amount of water required 
is increasing and large volumes ate being allowed 
to run to waste, supplies are becoming more and 


more reetnoted, the most conveniently situated 
sources having been to a large extent already 
appropriated Aooentuating the growing paucity 
of available supplies is the fact, mentioned by 
Sir Hilton Young, that improvements m drainage 
have resulted in the more speedy draining away of 
surplus water and so rendered the effects of a 
drought more serious It is not perhaps generally 
reahsed that the rapid spread of building operations 
during recent years, more particularly m urban 
districts, together with road-making, has brought 
about a considerable extension of the area of 
impervious surface, causing an appreciable aug¬ 
mentation of the run off after rainfall 

The Bill just passed by the House of Commons 
is merely an emergency measure with the in¬ 
separable evils of moonvemenoe and expense It 
has been foroed on the Government by circum¬ 
stances and, as such, is simply a temporary 
palliative and not a permanent cure for a state 
of affairs which, having risen in the past, is 
equally likely to recur in the future, if matters 
are left as they are What is needed, and has 
been needed all along, is carefully considered 
legislation on the lines of the Water Power 
Resources Committee’s Report, namely, the 
establishment of a controlling Water Commission 
the primary duty of which would be to oompile 
proper records of the water resources and to malm 
provision for the present and future water require¬ 
ments of the country and, thereafter, to supervise 
the administration of these resources to the 
general benefit 

At the present time, records of available supplies 
are sadly incomplete, and an efficient survey is 
the only means of rectifying the deficiency It 
is true that exoeOent records of the lnmdenoe and 
extent of rainfall have been, and are being, kept 
by the British Rainfall Organisation, but this is 
only part of the scheme of a survey, which, in 
order to be effective, must oover the whole field of 
Observation from the first arrival of water m the form 
of rain or dew to its final disappearance into the 
ocean At present, aa is pointed out m the British 
Association Report, there is no offioal department 
dealing with the direct hydrological measurements 
of the amount of water derived from ramftdl, 
whioh is the really essential feature of the matter 
from a utilitarian point of view 

Hand-to-mouth methods are out of plaoe in the 
economy of a properly administered community, 
and the conditi o ns revealed in connexion with thff 
present emergency should compel the attention 
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of the Government and bnng home to it the I 
necessity of taking steps without further delay to 
inaugurate an adequate servioe for the scientific 
measurement and impartial oontrol of the water 
resources of the country By so doing, it will | 
bnng British water administration into line with 
the practice in other leading countries, where an 
example in the matter has been set which can be 
followed with advantage to everybody concerned 

Faraday's Diary 

Faradays Diary being the various Philosophical 
Notes of Experimental Investigation made by 
Michael Faraday, DC L, FES, during the 
Years 1820-1862 and bequeathed by him to the 
Royal Institution of Great Britain, Now, by order 
of the Managers, printed and published for the 
first time, under the editorial supervision of 
Thomas Martin Vol 3 May 26, 1836-Nov 9, 
1839 Pp xu+466 Vol 4 Nov 12, 1839- 
June 26 1847 Pp xn+448 (London G Bell 
and Sons, Ltd , 1033 ) 7 vols , £12 12s 0 d net 
HE printing of Faraday’s diary pursues its 
stately and regular course, and two further 
volumes are before us covering a productive period 
of eleven years—from the summer of 1836 to the 
summer of 1847 Once again we are privileged to toil 
after the amazingly versatile processes of Faraday’s 
mind It is the story of much less than a decade 
which is compressed into some rune hundred 
printed pages if we bear in mind that the diary 
is a significant blank between September 1840 and 
June 1842, and between February 1843 and 
February 1844 Moreover, when we remember the 
comparative paucity of the resources at Faraday’s 
disposal and his propensity—indeed a necessity of 
his nature—to do everything for himself, so that 
it was impossible for him to depute work of even 
minor responsibility to a student or assistant, we 
feel that we have surveyed a record of single- 
handed achievement of which any^pceat school of 
research might be legitimately proud Think of it, 
Cavendish had, years before, measured spemfio 
inductive capacities entirely for his own satisfaction 
and, more suo, had left his results unpublished and 
unknown to his and to Faraday’s generation It 
was Faraday’s part in this period to rediscover 
this property and to make those measurements 
which are quoted and misquoted m most ele¬ 
mentary textbooks Hem, too, we find the story 
of the liquefaction and solidification of various 
gsses by com pr essio n and coding in dosed tubes 


It is interesting to note—and the remark may 
bnng some small consolation to the amateur 
glassworker—Faraday’s comment on his own glass- 
bending that “the two bends were not very good , 
one was a little puokered" , interesting, too, to 
see that Faraday is consistently faithful to the 
spelling ‘guage’ 

At a later date, we have the record of the 
discovery of diamagnetism, and the immortal 
entry which runs “A piece of heavy glass, which 
was 2 inches by 1 8 inches, and 0 6 of an mch 
thick, being a sihoo borate of lead, and polished 
on the two shortest edges, was experimented with 
It gave no effects when the same magnetic poles or 
the contrary poles were on opposite sides (as 
respects the course of the polarized ray) nor when 
the same poles were on the same side, either with 
the constant or intermitting current— btjt, when 
contrary magnetic poles were on the same side, 
there was an effect produced on the polarized ray, 
and thus magnetic force and light were proved to 
have relation to each other This fact will most 
likely prove exceedingly fertile and of great value 
in the investigation of both conditions of natural 
foroe 

Over and above these prime discoveries and 
then consequences, we have records of experiments 
on discharge m air and in gases, on regelation, on 
electrification by steam and air jets The 

effect of lightning on a tree in Greenwich Park is 
set down, as is an account of the aurora borealis 
seen at Brighton The Gymnotus at the Adelaide 
Gallery is put under observation, and the unhappy 
animal ( probably very languid, though he gives 
good shocks when one’s hands are well disposed’’) 
in the presence of Mr Bradley, Mr Watkins and 

Mr - deflected galvanometers, decomposed 

iodide of potassium and (at a later stance) gave 

a spark across a striking distance” and did “burn 
or deflagrate gold leaves ui a very striking and 
effectual manner" 

As m the earlier volumes, so here personal, 
social and political topics pass unnoticed A 
queen comes to the throne, In-i go Jones Bets 
Buckingham Palace in an uproar, the first 
Education Act is passed, and the voices of the 
protagonists of the Anti-Com-Law League are loud 
m the land No traoe of these alarums penetrates 
the peaceful atmosphere of the Royal Institution, 
and the nearest approach to personal gossip is 
chronicled in the last entry m volume four “At 
O x voan Sir William Hamilton and self talked over 
the relations of two electric current* at right 
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anglee to eaeh other when, according to Am pi re, 
they have no mutual action I have expected 
•ome effect between them analogous to that state 
of magnetism which must be the equivalent of 
static electric induction, but could never disoover 
any Sir William Hamilton, I find, expects an 
effect on mathematical principles Must try again 
m various ways ” 

The scientific world is heavily indebted to the 
managers of the Boyd Institution and to Mr 
Martin, and it were an ungracious task to seek 
to increase that debt In publishing the “Diary 1 ’ 
they are indeed raising to the memory of Faraday 
a monument more enduring than brass But how 
much more noble would be the monument were it 
completed by a similar worthy edition of Faraday s 
works and his letters, and crowned by that critical 
biography, of which science and letters still stand 
in need ? Allan Febouson 

Industry and Leadership 
Management of Tomorrow By L Urwiok Pp 
xvu+206 (London Nisbet and Co, Ltd, 
1938 ) 8s fld net 

HERE are few graver problems that con 
front industry and society alike than that 
of securing competent leadership under the difficult 
conditions of our tame Important attempts have 
been made at training for management as ex 
Amplified in the Department of Business Adrnims 
tration at the London School of Economics, or 
the Institute of Industrial Administration, as well 
as m the courses m industrial administration 
arranged by the College of Technology, Man 
cheater, but hitherto industry as a whole has 
made little use of such experiments, nor can it 
be said that it has given the matter the systematic 
study and attention which it deserves 
On the reasons for this position Major Urwick’s 
thoughtful and stimulating book throws a flood 
of light Despite the voluminous literature in this 
field of the last thirty car so years, he makes a 
definite contribution to management literature 
which commands attention by the vivacity of its 
style as well as by the clarity of its thought 
Discussing first the scientific approach to business 
management, Major Urwiok suggest* that what is 
required is the application of the scientific method 
of thought to eoonomio activity, as it has already 
been applied to a large extent on the production 
aide He has a wide and weD-balanoed conception 
of management as a science m which an analysis 


and a basis of fact is substituted for opinion to 
the limits of our power and knowledge The book 
abounds in shrewd observations which deserve 
to be pondered by all who hold or aspire to, 
administrative responsibility 

The mere review of the field of management 
which Major Urwick supplies in brief oompass is 
m itself challenging, and reveals how much might 
be done to remove causes of industrial friction and 
inefficiency This is notably true of research into 
management problems wham Major Urwiok does 
much more than emphasise the opportunities for 
oo operation between different industrial units 
and industries or the value of what axe known as 
management ratios He directs attention to the 
growing mfluenoe of professional ideals m industry 
and their power to stimulate such research, as 
well as to the way in which the elucidation of the 
principles which should govern the administration of 
large scale combinations would assist in their offi 
cient administration even without organising genius 

On such matters as organisation and distribu 
tion, Major Urwick writes in a way that should 
arrest the attention of scientific workers, noting, 
for example, how industry has yet to utilise the 
store of experience of organisation acquired by 
military institutions or the Church, as well as 
presenting a highly suggestive programme of 
market research worthy of the attention of all 
oonoemed with distribution In dealing with this 
difficult field, he conveys a clear oonoeption of 
what rationalisation really is, as well as exposes 
Borne of the muddle headed thinking which has 
foundered a good deal of industrial enterprise, 
large and small 

If, in this section of his book, Major Urwick 
gives us a hopeful picture of the possibilities which 
may attend the application of scientific thought 
to the problems of distribution, the section on 
training for management will probably be that 
most appreciated by scientific workers Whether 
discussing the training of foremen and super¬ 
visors or of administrators, Major Urwiok has a 
keen eye for essentials He reveals the defects of 
our present lack of system, our failure to grasp 
that, m education of foremen, leadership and 00 - 
operation are the only two ends whioh matter, and 
adds one more powerful plea for industry to 
cons id e r just what it demands of its leaders and 
recruits and to oo-operate with educational 
authorities to secure an adequate supply of the 
requisite quality 

No part of the book is indeed more thought- 
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provoking than this Major Urwiok emphasises 
industry’s responsibility for collaboration in com¬ 
pleting the training of its recruits, he directs 
attention to the dangers of departmentalism and 
suggests that the naval and military practice 
of requiring those aspiring to high oommand to 
devote one or two years to advanoed theoretical 
work at a staff college at an intermediate stage 
of their oareer might be studied m industry 
Courses of instruction m industrial administration 
may well find their natural place m industry at 
some such stage as this Major Urwick’s most 
readable book abounds in constructive suggestions 
for the utilisation and development of that 
capacity for leadership in the best sense whioh 
is too rare and valuable to be neglected wherever 
found R Bright maw 

A Digest of Clinical Medical History 
A Short History of some Common Diseases By 
divers Authors Edited by W R Bett (Oxford 
Medical Publications ) Pp vu+211 (London 
Oxford University Press 1934) 10* 0d net 

S OMEONE has said that to know the history 
of a subject is already to know more than 
the half of that subject, or words to that effect 
Mr W R Bett, formerly honorary secretarj of the 
Section of the History of Medicine, Royal Society 
of Medicine, has saved all future inquirers into 
the development of knowledge regarding common 
diseases a great deal of labour by editing the 
volume just published Each chapter is written 
by a different author, someone specially qualified 
to write on the subject assigned to him, as the 
following list of contents will Bhow —Acute 
infectious diseases by Sir John Broad bent, Bt 
tuberculosis by Prof John Fraser, venereal 
diseases by Sir D’Aroy Power, pneumonia by 
E M Brockbank, rheumatism by F J Poynton , 
rickets by Leonard Findlay , endocrine disorders 
by Sir H Rolleston, Bt , BnghtVdisease by 
Prof J A Nixon, heart disease by Robert 0 
Moon , epilepsy by James Collier , arthritis by 
John D Comne, gall stones by Prof D P D 
Wilkie , tonsils and adenoids by Lionel Oolledge , 
malignant disease by Harold Burrows, and mal 
ingenng by Sir John Collie 
Mr Bett assigned to himself the subject of 
appendicitis, though, in truth, he might hart 
taken any of the other topi os under his wing, of 
whose quills for literary purposes he has an 
inexhaustible supply. 


It is an immense convemenoe to be able to have 
oondensed within the compass of a few pages, in 
each case respectively, a oomplete synopsis of the 
references to a disease or a function from the 
earliest mention to the present day 
The essays on nokets, epilepsy, gall stones and 
malignant disease may be singled ont for special 
praise Much of the ground traversed in these 
articles is far from the beaten tracks of medical 
history, and they must assuredly have given their 
authors no little trouble to compose 
Sir Humphry RoUeston’s chapter is char¬ 
acterised by a meticulous regard for the earliest 
occasion on which a particular term was used, 
and it is conspicuously well provided with dates 
and with the Greok roots of physiological and 
medical terms Amongst many other things, we 
learn from this valuable summary of knowledge 
that Pierre Mane, who first described acromegaly, 
is now eighty one years old and that the status 
lymphaticus is no longer considered to be a 
pathological entity 

Some of the chapters bring home to us vividly 
the unsatisfactory nature of our knowledge oon 
coming the real source or cause of oertam common 
clinical conditions for example rheumatism 
The absence from this discussion of the rheu 
matio diseases of the name of R Llewellyn 
J Llewellyn is difficult to understand Llewellyn, 
the writer of widely known works on rheumatism, 
arthritis, gout and flbrositia is an authority of 
international reputation who has lately introduced 
the vitamin cum sunlight deficiency theory of 
rheumatic conditions Dr Poynton does not onoe 
quote from him nor does Dr Comne m his ohapter 
on ‘ Arthritis” What is still more inexplicable is 
that Llewellyn s name is omitted from the index, 
otherwise a very full one As is right, Llewellyn 
u quoted on Malingering 

Further, when lactic acid as a possible factor 
in the etiology of rheumatism is being referred 
to (p 66), no mention is made of the late Dr 
Percy Wilde of Bath, who devised a valuable 
‘pyretic couch’ for the cutaneous elimination of 
the (hypothetical) lactic acid 

On page 148, and again in the index, the name 
of Valhsmen is misprinted 
The statement on p 192 that Galen m 1638 
narrated the instance of an orator who simulated 
an attack of oohe to avoid making a speech is 
interesting in njore ways than one Either Hie 
date should be a D 163 or Galen is, m a oertam 
sense, still with us D P. F -H 
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The Genus Lrttam 

A Supplement to Elwes’ Monograph of the Genus 
Ltltum By A Grove Part 1 Pp v+viu + 
12+4 platea (London Dulau and Co , Ltd , 
1033 ) 52s fid 

O more worthy memorial to the late Henry 
Elwes could have been devised than the 
magnificent supplement to his monumental “Mono 
graph of the Genus Ltltum", the first part of which 
has just boon published The supplement has 
very wisely been produced in the same form as 
the original monograph, published in 1880, and 
the plates by Miss Lilian Snelhng are as faithful 
and as well reproduced as oould be desired 
Dame Alioe Godman, who is responsible for the 
publication of this supplement points out m her 
foreword how fortunate it is that Mr Grove who 
had collaborated with Mr Elwes in the preparation 
of material for such a supplement, has been able 
to carry out the work to completion 

Botanists and horticulturists alike join in oon 
gratulations to Mr Grove, who modestly quotes 
the words of Elwes m the first paragraph of his 
introduction, and applies them to himself, but 
they will not allow that these really apply to Mr 
Grove, who has devoted so many years to a detailed 
study of the lilies, and as a result of careful work 


is now rightly regarded as an authority on the 
genus 

The supplement is to be issued m six or seven 
parts, and this first part contains a very informs 
tave introduction by Mr Grove—unfortunately on 
the dedication page his Christian name is given as 
Alfred instead of Arthur—in which he gives many 
interesting historical facts m addition to muoh 
valuable botamoal information 

Then follow the four plates included m this 
first part Ltltum Sargenttcs Wilson, from 
Western China, with its lovely fonnel shaped, 
pinkish white flowers, whioh are rosy purple on 
the outside—one of the few species which bear 
bulbils in the leaf axils , Ltltum Henry* Baker 
with its orange ooloured, nodding flowers with 
recurved petals—a species found in the Iohang 
Gorges, Central China, by the late Prof Augustine 
Henry, Ltltum rubettum Baker, the lovely rose 
petailed lily from Japan, and Ltltum cernuum 
Komarov, from Korea and Manchuria distinct 
among Idles for its nodding lilac coloured flowers 
and numerous linear leaves 

The fine plates are accompanied by full 
descriptions both in Latin and in English and 
following these Mr Grove has given a very oomplete 
and lucid acoount of our knowledge of these hlies 
and the history of their introduction to cultivation 


Short Reviews 

An Introduction to the Study of Map Projections equal area world maps such as Mollweide s It 

By J A Steers Third edition revised and is, of course least happy m dealing with Mercator s 

enlarged Pp xxiu+227 (London University and other orthomorphio projections There are a 

of London Frees Ltd , 1933 ) 8« 6 d net few expressions which might be corrected in a 

Mb Stbbhs’s useful little book on map pro fourth edition on page 5 it is stated that ‘the 

C ons, the third edition of which has recently azimuths will coincide with the meridians 1 , and 

issued, is written for those students of on page HO, with reference to Mercators pro 

geography who have only the most elementary jeetion there is the remark that the sum of the 

knowledge of mathematics, and avoids all analysis secants from the Equator to that parallel must 

and any mention of the calculus Subject to this be found’ The note on page 2 wrongly includes 

self imposed limitation, the author suooeeds, in Fig 10 

general, m presenting to the beginner an accurate The book is well got up and is amply illustrated 
view of most of the useful projections, with some by plates and diagrams , the issue of a thud 

outline of recent work in this field of study The edition within six years of the first publication, 

illustrations are good and some are ingenious, shows that there was an undoubted need for a 

notably the plate showing a oompanson of five book of this type and that it does meet the require 

zenithal polar projections The third edition ments of the non mathematical geographer 

differs from the second chiefly m the addition of 

two new chapters , one dealing with Col Creator's Reports of the Progress of Applted Chemistry Vol 
parabolic projection of the whole sphere and with 18. 1833 Pp 770 (London Society of 

related projections, and the other describing Chemical Industry, 1933 ) 12s fid , to Members, 

briefly some other new, or unusual, projections, 7s fid 

such as Craig’s retroazimuthal group, or Maurer s This important annual volume is modelled on the 

orthodromic or two point azimuthal projection familiar plan of the series and fully maintain* the 

The method of presentation is most successful customary high standard Not only is it nhnwHi 

in describing the zenithal and conical groups and indispensable to workers m the domain of techno- 
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logical chemistry, but also it offers to other 
scientific workers, and indeed to many whose work 
is not scientific at all, an excellent renew of pro 
gross in one of the greatest of the world’s in 
dustnes The opening paragraphs of the chapter 
on fuel, for example, snow how the chemist, m 
effecting economies and developing alternative 
sources, is quickly brought into oontact with 
reverberations in the form of social problems and 
the incidence of taxation It is satisfactory to 
read that precautions taken m British gas works 
in regard to waterless gasholders are adequate to 
prevent another such disastrous explosion as that 
which occurred in Germany at Neunkirohen 
In the chapter on textiles, reference is made to 
the ignorance displayed by the general public 
including some newspapers, about the conduct of 
the chief manufacturing industry of Great Britain , 
this industry is engaged in a struggle of serious 
national sigmfioanoe, and appreciation of its 
position oan bo based only on knowledge of its 
mode of existence Fortunately, m certain other 
branches of chemical industry, steady improve 
ment is reported Thus m the mm and steel 
industry there is “quiet optimism” , in the glass 
industry “improving tendencies , m the rubber 
industry ‘ encouraging aspects ’ despite instability , 
m the leather industry improvement” The 
report on the food industry refers with concern 
to the unpleasant fact that a very large proportion 
of the world’s inhabitants are seriously under 
nourished, and indicates the chemist’s part in 
remedying this state of affairs But a few references 
such as these oannot adequately reflect the 
interest which the report provides A A E 


Technique of Modem Welding By Prof P 
Bardtke Authorized translation from the 
second German edition, with additions and 
revisions by Prof Bardtke, by Harold Kenney 
Pp ii+29ft (London Glasgow and Bombay 
Blackie and Son, Ltd , 1933 ) 15s net 


Iw recent constructional engineering there has 
been no more notable development than the 
application of welding Welded joints, to day, 
are used m bridges, boilers, ships, roofs, motor 
cars, aeroplanes and many other structures At first 
carried out by rule of thumb methods, a rational 
technique has been developed, symbols and oodes 
have been introduced, standardised testa estab 
hahed and there is already an extensive literature 
on the subject To this literature this translation 
of a book by the works manager of one of the 
German State Railways is a valuable addition 
The mam chapters deal with fusion welding, 
pressure welding, the applications of welding and 
the eoonomios of welding There are also chapters 
devoted to testing, to accident prevention and to 
gas cutting Descriptions of the various types of 
plant are included and many useful hints are 
given on the welding of both ferrous and non 
ferrous metals The book is well printed and 
illustrated and contains an adequate index 


Outlines of Organic Chemistry a Book designed 
especially for the General Student By Prof F J 
Moore Revised by Prof William T Hall 
Fourth edition Pp xiv+338 (New York 
John Wiley and Sons, Inc , London Chapman 
and Hall, Ltd 1933) 16s Qd net 
This book was written merely to serve as an 
introduction to organic chemistry and to serve as 
a guide especially to those who study the subject 
from a non professional point of view” It pro 
vides a coherent and straightforward treatment of 
the subject but considering the particular aim m 
new it is remarkable that the work conveys no 
sense at all of the historical or chronological develop 
ment of the subject The acoount is formal and 
singularly impersonal so that for example, the 
fundamental acoount of stereochemical theory 
contains no mention of Pasteur Le Bel or van’t 
Hoff The experimental aspect of organic chemistry 
also reoeivee little attention The book is well 
pnnted but sparsely illustrated British students 
will consider it expensive J R 

The British Journal Photographic Almanac and 
Photographers Daily Companion, with which is 
incorporated The Year Book of Photography 
and Amateurs Guide and The Photographic 
Annual 1934 Edited by George E Brown 
Pp 684 4 04 plates (London Henry Green¬ 
wood and Go Ltd 1934 ) 2s net 
This almanac has been published as a book since 
1861 Mr Brown has edited it since 1906 Year 
by year he has made it a very worthy daily 
companion for the photographer While it con¬ 
tains, in each issue bnef working details of most 
of the common processes of photographic technique, 
it seems to keep thoroughly up to date By means 
of good indexes, which cover advertisements as 
well as text it has been possible to make the long 
senes of volumes into a kind of encyclopedic work 
from which not only details of technique may be 
learned, but also the development of photography 
may be followed It oan be recommended con¬ 
fidently to all who use photography 

Das Problem der QleicJuxUtgkeU Von Dr Karl 
Vogtherr Pp 196 (Miinohen Ernst Bern¬ 
hardt 1933 ) 5 50 gold marks 
All who desire to acquaint themselves with the 
attitude of a senous and well informed ontic of 
relativity theory from the philosophical point of 
view may be recommended to read this book 
The author examines the postulates and axioms 
of geometry, tune theory and kinematics, and the 
principles underlying measurements of space, 
time and motion and then discusses the deter¬ 
mination of the simultaneity of events Although 
his conclusions are certain to be challenged by 
geometers and relativists alike, nevertheless his 
" book will be found very interesting and stimulating, 
whatever may be the reader’s opinions on the 
many contentious questions raised in it 
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Lord Avebury (1834-1913) 


T HE centenary of the birth of Sir John i 
Lubbock, afterwards Lord Avebury, occur* 
on April 30 and the occasion should not be 
allowed to pass without grateful tribute to his 
memory It is perhaps difficult for the younger 
generation to realise the distinguished position 
which that great Victorian held in the scientific 
world of his day In the present era of specialise 
bon many may underrate the claims to greatness 
of one who was an amateur naturalist and a 
popular writer But a more careful consideration 
of ms work and aims will show that he helped to 
lay those foundations of soienoe and scientific 
education which has given the present generation 
of professional scientific workers the opportunities 
they now enjoy 

We must remember that in the days when 
science was not included in the ordinary school 
curriculum and was a negligible part of a univer 
sity education, the advance of soienoe was largely 
due to the work of amateurs, such as Charles 
Darwin, Sir John Lubbock the banker, Sir 
Joseph Prestwich the wine merchant, and Sir 
John Evans a paper manufacturer Not that 
there was anything amateurish in the work of 
these pioneers They were capable of intensive 
and fundamental researches and Lord Avebury’s 
' Monograph on the Collembola and Thysanura”, 
published by the Ray Society, is sufficient proof 
of his capacity for thorough and detailed mvestiga 
bon, and will remain an authoritative and standard 
account of these groups of insects It was the 
wideness of his interests, and not any lack of 
thoroughness, whioh both prevented Lord Avebury 
from continuing his researches m one branch of 
science and at the same time caused him to 
become an allround naturalist of remarkable 
attainments 

Lord Avebury’s love of natural history dated 
from his infancy, and his mother, who for many 
years charged herself with his education, noted in 
her duuy that his taste for natural history made 
him an acute observer His father, an able 
mathematician and a fellow of the Royal Society, 
took an equally careful share m the early education 
of his son, and when the latter was at Eton 
repeatedly urged the authorities to include some 
science in (he curriculum Both parents had 
vary definite views on education, and dissatisfied 
with John’s progress at Eton, he was withdrawn 
at the early age of fourteen and a half and at 
fifteen years of age began life m the family bank, 
of whioh he became afterwards the head 
But in spite of the exacting commercial duties, 
by working early and late, throughout his long 
business career he devoted himself to the 
acquisition of new knowledge, both literary and 
scientific Thus, though Lord Avebury never 
went to a university, he aoqmred a wide culture 
and a deep insight into Nature living in. the 


oountry and being a keen observer he devoted 
himself wholeheartedly to the study of botany 
and entomology Hu residence at Down gave him 
the inestimable advantage of a dose personal 
intercourse with Darwin, who appreciated the 
ardent and inquiring mind of his young friend and 
always held him in high esteem There u no 
doubt that Darwin’s kindly help was a great 
stimulus to young Lubbock, who frequently 
expressed his gratitude for the inspiration he 
reoeived from Darwin That he became one of 
the staunchest supporters of the ‘ Origin of 
Species’ is not to be wondered at, and Darwin 
valued his support, for writing to him m I860 
he says “I settled some bme ago that I should 
think more of Huxley’s and your opinion, from 
the course of your studies and from the dearness 
of your mind, than that of any other man in 
England” 

It was Darwin who urged Lord Avebury’s 
father to get his son a microscope, with the help 
of which his earliest researches on freshwater and 
marine Entomostraca and on Daphnta were 
earned out On the strength of these investigations 
Laid Avebury was elected to the Royal Society 
in 1858 at twenty four years of age With the 
encouragement of Darwin and Huxley he oom 
menoed his investigations on insects, whioh he 
earned on for many years and whioh culminated, 
after a senes of important papers, m the publica¬ 
tion of the monograph of the Collembola already 
i of two books, one on “The Origin 


tion of the monograph of the Collembola already 
referred to, and of two books, one on “The Origin 
and Metamorphoses of Insects” and the other on 
“Ants, Bees and Wasps” His work on the senses 
and habits of these insects was based on definite 
experiments and on observations earned out for 
many years in succession on ants imprisoned in 
earth between glass plates His own observations 
cm the habits of insects, and the stimulus of Darwm, 
who was engaged m his studies of self and cross 
fertilisation of flowers, directed Lord Avebury’s 
attention to the visits of insects to flowers, which 
resulted m the publication of his ‘ Bntiah Wild 
Flowers considered in Relation to Insects” This 
was the commencement of a senes of botamoal 
books on “Flowers, Fruits and Leaves”, on “Buds 
and Stipules", and lastly the comprehensive “Con¬ 
tribution to onr Knowledge of Seedlings” In all 
three books he showed a keen insight into the mor¬ 
phological problems involved, and theywill continue 
to be of the greatest help to botamoal students 
Long before he bad completed his entomo¬ 
logical and botamoal researches, Lord Avebury's 
active mind had been turned far a time into other 
channels, and his intimacy with Galtan, Prestwich 
and John Evans had directed his thoughts to 
problems connected with the antaquity of man 
A senes of visits to Frenoe, Denmark and Switaer- 
land gamed him a sound and extensive knowledge 
of prehistoric mounds and implements whioh 
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enabled him to beoome (me of the leaden of 
anthropological research m Britain, as his 'Pro 
hutono Times” and “The Origin of Civilisation 
and the Primitive Condition of Han” amply 
testify Anthropology, indeed, became an abiding 
interest with him, and he did mnoh to preserve the 
destruction of prehistono remains by introducing 
into Parliament the Ancient Monuments Act of 
1882 It is largely due to his energy and foresight 
that the monumental stone circle at Avebury was 
preserved from further destruction, and it is 
characteristic of his deep interest m the latter, 
that when he was elevated to the peerage he took 
the name of Lord Avebury 
For most business men, three absorbing hobbies, 
including the writing m connexion with them of 
important books, which ran into many editions, 
would have been more than sufficient to occupy 
their time and energy, but from boyhood Lord 
Avebury made systematic use of hu tame and 
worked early and late to forward the aims he had 
sot before himself Thus, when invited to beoome 
a candidate for Parliament he accepted the 
invitation, muoh to the dismay of Darwin and 
Hooker The latter wrote to Darwin I gnash 
my teeth when I think of Lubbock going into 
Parliament I grudge so good a man from Soienoe 
Darwin, who had been reading Lubbock b Pre 
historic) Tunes”, wrote to congratulate him on 
the book, and added * I do amoerely wish you 
all success in your election and in politics but 
after reading this last chapter you must let me 
say Oh dear 1 Oh dear ! Oh dear I’ ’ 

Lord Avebury had, however, set himself several 
definite aims as Member of Parliament They 
were to carry a measure to prevent a rapid 
destruction of ancient monuments, to promote 
the study of soienoe in aohools, to seoure some 
additional holidays and to shorten the hours of 
labour m shops We have seen how suooessful 
he was m the first of these aims The others he 
was happily destined to see eventually realised 
A year after entering Parliament he was successful 
m getting the Bank Holidays Act How many, 
we wonder, of those who have recently enjoyed 
the relaxation of a fine Easter Monday realise 
to whom they owe this boon His warm heart 
for those lees favourably placed than himself led 
him to introduce successively and successfully 
the Shop Hours Regulation Act of 4886, limiting 
the hours of labour of young persons under 
eighteen yean of age, an Open Spaoes Act, a 
Public Library Act and a Shop Hours (Early 
Closing) Act His effort to promote the study of 
soienoe in schools did not lead to the promotion 
of any parliamentary measure, but nevertheless 
his persistent agitation led to the appointment of 
several Royal Commissions dealing with educa¬ 
tional problems of elementary schools, public 
secondary schools and the universities 
On all thsss Commissions Lord Avebury voiced 
the growing need of soentiflo training, and there 
is no doubt that many changes in tins direction 
resulted from the evidence given and the reports 


of the Commissions Particularly m relation to 
the Royal Commission on Scientific Instruction 
at the Universities, the Commission recommended 
substantial capital as well as annual grants 
towards the oost of maintenance of the universities, 
and the grants now given by the Treasury 
to the universities may be traced to the report of 
this Commission and to the persistent efforts of 
Lord Avebury By his numerous scientific pub 
hoations on anthropological, entomological and 
botanical subjects he did muoh to diffuse an 
understanding and love of soienoe among the 
general public, and the widespread interest which 
he created can be gathered from the numerous 
editions often reaching double figures, which 
were called for His energy in this respect was 
oeaseless Darwin wrote to him onoe “How on 
earth you find timo is a mystery to me” But 
his business had made him mothodical and he 
knew how to eoonomise his time Onoe when 
remonstrated with by his family for wearing 
elastic sided boots, he explained that one oould 
learn a language in the time people took to button 
or lace their boots 

Lord Avebury felt driven to write and publish 
both his scientific and also his more popular books 
bo cause of the intense enjoyment he personally 
got out of all his studies and of his keen desire 
that others should share in his pleasures Even 
at home when ho had prepared a particularly good 
microscopic slide he delighted to show it to the 
inmates of his house, moluding the maids and the 
page boy No one had a keener appreciation of 
natural surroundings, and he desired that the 
minds of others should be awakened to this 
Henoe his publication of “The Beauties of Nature” 
and * The Wonders of the World we kve in” 
Similarly m “The Soenery of Switzerland” and 
“The Soenery of England ’ he explained how it 
was based on the geology and physical geography 
of these countries Lord Avebury had also a real 
love of good literature, and after addressing the 
Working Men’s College on * The Choice of Books” 
he published his essay on The Hundred Best 
Books” which excited much interest and comment 
and resulted m the publication of cheap editions 
of many books which were out of print His aim 
was ever to promote the national oulture of his 
fallow citizens He wanted the general public as 
well as the schools to enjoy a stimulating in¬ 
tellectual atmosphere “charged with the oxygen 
of soienoe”, as Sir Miohael Sadler has so aptly 
put it It may truthfully be said that he sucoeeded 
m a great measure in effecting this by his personal 
efforts The ever present benevolent urge com¬ 
bined with the simplicity and modesty of his 
bearing made him a most lovable character The 
contentment of his life so full of good deeds, 
radiated a serene oharm, which was felt by all 
with whom he came in contact Soentiflo societies 
and educational institutions were eager to seoure 
hu services, and he probably held a reoord number 
of presidencies of learned societies and scientific 
institutions 
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It u not posable within the limits of an article 
such aa this to do more titan touch upon some of 
tiie activities of so many sided a man Happily 
there is a good biography of him by H G 
Hutchinson and The Life Work of Lord Avebury 
edited by his daughter the Hon Mrs Grant Duff 


am tains appreciations of his work by leading 
authorities of the various branohes of science 
which Lord Avebury has ennohed by his researches 
and publications When reading these we shall 
gratefully remember how muoh we owe to this 
great Victorian naturalist PEW 


Stabilisation of Radio Frequencies 


AMONG the problems which the rapid and 
it extensive growth of radio communication 
has presented is that of keeping the frequencies 
of all transmitting stations steadily at their 
assigned values The success of the various inter 
national plans which have been formulated m 
recent years particularly for the control of broad 
casting must ultimately depend upon the ability 
of radio engineers to adjust and maintain a wire 
less transmitting station at its correct frequency 
or wave length At the present time the primary 
standards of frequency which utilise either a 
tuning fork or a piezo electric crystal are amongst 
the most accurate of our physical standards With 
the aid of suitable equipment there is no difficulty 
m maintaining and using an accuracy well within 
one part in a million while the frequency standards 
of different countries are in substantial agreement 
to within a few parts m ten million Similar types 
of crystal or tuning fork oscillators can be employed 
to control the frequency of transmitting stations 
of appreciable power by the aid of somewhat 
elaborate power amplifying and if necessary 
frequency multiplying equipment This arrange 
ment admirably serves the purpose of those 
stations operating on a single wave length and is 
used with conspicuous success in broadcasting 
stations and those used for long distance tele 
graphic and telephonic communication 

There are however many cases particularly in 
connexion with ship and aircraft communication 
where it is necessary that the transmitting station 
shall be able to operate on a large number of 
different wave lengths and still maintain a high 
degree of accuracy and stability on each of these 
wavelengths It is usually an accompanying 
condition of suoh circumstances that the whole of 
the transmitting and frequency controlling ap 
paratus must be much simpler than that which 
is employed at fixed land stations It is to meet 
suoh a demand as this that the Radio Research 
Board of the Department of Scientific and Indus 
trial Research is at present studying the problem 
of developing a suitable valve oscillator which will 
provide frequency stability at a transmitting 
station without the necessity for elaborate equip 
ment 

As a preliminary to the experimental work 
which is now bong conducted by the Radio De 
partment of the National Physical Laboratory a 
thorough survey of the available information on 
the subject was made and this has reoentiy been 


published* This r6sum6 of the literature has been 
drawn up in two parts The first part consists of 
an essay on the subject as a whole and comprises 
m effect a brief textbook of the fundamental 
principles of this branoh of radio scienoe illustrated 
by reference to typical circuit arrangements used 
m practice The second part consists of abstracts 
of papers representative of the most important 
published work on tho subject with commentary 
notes which are intended to bnng each particular 
contribution into perspective with the whole 
In attempting to classify the causes of frequency 
variations m simple valve maintained oscillator* 
a distinction can be drawn between frequency 
variations due to changes of a purely electrical 
character and those due to changes of the physical 
configuration of the system A simple and ad 
mittodly inadequate analysis of the valve mam 
tamed oscillator indicates that frequency variation 
due to incidental changes m the valve and its 
circuits can be minimised by meetmg certain 
conditions Various special circuit arrangements 
have been developed on these lines and the eon 
sequent frequency stabilities obtained are variously 
estimated at between one and one hundred parts 
m a million A more exact analysis shows that it 
is very difficult to maintain electrical oscillations 
by moans of a valve without producing harmonics 
which have a detrimental effect upon the steadiness 
of the fundamental frequency Experimental data 
are lacking as to the quantitative significance of 
this effect which however may be minimis ed by 
means of circuits designed to reduce so far as 
possible the potential differences due to the 
harmonics generated Recent investigations have 
shown that the inter electrode capaoitanoes of 
thermionic valves may be expected to vary with 
the space charge conditions of the valve which m 
turn will vary with supply voltage and oscillation 
conditions Srnoe these inter electrode capacitances 
are mcluded in the electrioal circuit which deter 
mines the frequency of oscillation any variation in 
this oapamtanoe will produoe a corresponding 
variation m the frequency 
An ideal valve oscillator is probably one in 
which the frequency of oscillation is determined 
solely by the inductanoe and capacity in the ex 
teraal oscillatory circuit In this oase however it 
is evident that the frequency will be directly 
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dependent upon any changes in the physical oon 
figuration of this circuit due to changes m atmo 
spheric conditions For example, changes in 
temperature of the inductance coils ana oon 
densera m the circuit will produce changes m the 
eleotnoal values of these components to an extent 
depending upon the coefficients of expansion of 
the materials used m their construction The 
limited experimental evidenoe so far available 
indicates that changes of frequency resulting from 
temperature variations may exoeed fifty parts in 
a million per degree oentigrade To a leaser, but 
by no means negligible, extent, changes m atmo 
»pheno pressure will produce a change m oapacit 
anoe of an air condenser by virtue of the alteration 
in the dielectric constant of air A further factor 
to be taken into account m a complete study of 
the subject is the effect of the load circuit, which 
is coupled to the oscillator and by means of whioh 
the oscillations generated are put to practical use 
A brief consideration of the relevant conditions 
indicates that in order to minimise the effect of 


the load oirouit on the oscillation frequency, this 
circuit should be slightly detuned by an amount 
whioh depends upon its effective resistance 
In conclusion, the possibility of securing fre¬ 
quency stability m radio transmitting stations by 
the use of an automatio monitoring arrangement 
m discussed briefly m the report reoently pub 
lished The scheme provides for the frequency 
of the transmitter to be adjusted directly 
to agree with that of a small power valve 
oscillator designed for a high-degree of frequency 
stability under no load conditions If such a 
scheme can be developed successfully without 
undue complication of equipment, it may provide 
one solution to the problem of stabilising the 
frequency of a simple transmitter which has 
to be operated over a wide range of frequencies 
The whole subjeot is, however, being investi¬ 
gated m a comprehensive manner, smoe more 
than one solution may ultimately be necessary 
to meet the conditions of practical radio oom 
mumoation 


Physiology of the Blue Whale 


By Prof August Krooh Laboratory of Zoophysiology, University of Copenhagen 


Hat* ox Growth 

I N the paper by Mackintosh and Wheeler, 
Southern Blue and Fin Whales” ( ‘Discovery 
Reports”, I 1020), a graph is given showing the 
growth m length of the Blue whale from the 
foetal state to maturity In Laune a paper, Some 
Aspects of Respiration m Blue and Fm Whales ' 
( Discovery Reports”, VII, 1033), graphs are given 
showing the relation between length and weight of 
Blue whales, and smoe this relation is remarkably 
constant, it beoomes possible to calculate the 
weight of the young whales at different stages 
Such a calculation shows the new bom Bine 
whale of 7 m length to weigh about 2,000 kgm , 
while at weaning seven months later, the length 
has increased to 16 m and the weight to 23 000 
kgm When the whales become sexually mature 
at two years of age, the females are on an average 
23 7 m in length and weigh 79,000 kgm The period 
from weaning to maturity includes two summer 
seasons (about twelve months) in aatarctio waters 
with abundant food, and one winter m more 
northern waters where food is scarce The increase 
from 23,000 kgm to 70,000 kgm therefore takes 
place mainly or exclusively during the twelve 
months when they are m the antarctic Laune 

S vee a table showing the composition of a 20 m 
lue whale Assuming the same composition 
during the period of growth, the 56,000 kgm 
increase should be distributed as follows 


&5o p 

10400 
10 M0 


CaloriM 1» will. + 44 mlU - 1*4 »UL 
Otk*C par tor in M| dtjm = §80 000 


It may be of some interest to compare this rate 
of growth with that of a pig The new bom pig 
weighs about 1 kgm After seven weeks’ lactation, 
the weight is about 6 kgm and, feeding with about 
200 kgm of skim milk and 300 kgm of grain, it 
attains the weight of 90 kgm , at which it is oon 
verted to baoon at the age of six months The 
food consumed corresponds to a little more than 
1 million calories, and the increase in weight 
from weaning to 320,000 calories, or 2 600 cal 
per day Assuming an average weight for the 

growing pig of — = about 50 kgm and for the 

growmg whale of-2- =« about 50 000 

kgm , it is Been that the growth of the pig per unit 
weight is about five times as rapid as that of the 
whale The oompanaon should not, however, be 
made on the weight but on the surface basis, 
corresponding to the cube root of the square of 
the weight (W^*) When the whale weighs just 
1,000 times the pig, the increase per day Bhould 
be 1,000*/* — 100 times as large, but it is found to 
be 540,000 oalones instead of 260,000, or just 
double that of the pig, in spite of the foot that the 
pig has its food served regularly, while the young 
whale is left to its own resources It is a pity 
that the chemical composition of the crustaoean 
Euphauna ntperba constituting the whales’ staple 
diet is not known It would be extremely interest¬ 
ing to know if whale fat is mainly derived directly 
from the food or mainly built up by synthesis 

Mstabolish, Circulation and Respiration 

On the assumption that the surface law is vahd 
for whales and that the normal metabolism is 
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1,000 calories per sq m per day, Laune amvee that, at reet, about 40 per oent of the oxygon 

at the figure 278,000 calories aa the rooting met* capacity (14 volumes per oent) of the blood u 

boliam of a 122,000 kgm Blue whale It is worthy utilised, whioh gives ua a circulation rate of very 

of note that the assumption, for which good nearly 1,000 litres per minute A Blue whale can 

reasons are given by Kleiber (‘Die TieremAhrung", swim at the rate of 10 knots when harpooned 
5, 1933), that metabolism is proportional to fr*/* This means a metabolism of a little more than 

instead of IF*/' with a unit value of 72 cal per day, 600 litres of oxygen per minute With suoh heavy 

would raise the calculated metabolism to 460,000 work the oxygen utilisation may reach 80 per 

cal It might, I think, be possible to arrive at a oent and the circulation rate would become 4,000 

value fortne metabolism by calculating the heat litres per minute 

loss from an internal temperature of 36° 0 , a The capacity of the lungs is estimated by Laune 
water temperature of say 0° C , measurements of from their weight at the very small figure of 

the thickness of blubber and its properties as a 3,060 litres A better approximation is obtained 

conductor of heat A senes of temperature deter- by measurements of the thorax volume, sub 
minati ons through the » of blubber of a tractdng the heart, and the weight of the lungs 

freshly killed whale would enhanoe the value of For a whale of 22 m this was estimated at 7,000 

suoh a determination litres and I amve at 14,000 litres as the most 

The metabolism of a whale is increased by its probable figure for the 27 2 m whale Careful 

muscular movements m swimming Prof Carl measurements of the thorax volume of whales 

Hansen, of the Danish Technical High School, are among the ohief desiderata for physiological 

has kindly calculated for me the towing resistance calculation 14,000 litres of air would provide the 

at various speeds of a 122,000 kgm whale, the whale with approximately 2,800 htres of oxygen 

or enough for 60 minutes at the 
estimated metabolism of 63 htres 
per minute 

Because the possible thorax 
volume is evidently approximately 
proportional to total volume or 
weight of animal, while meta 
s boliam is proportional to some 
fractional power of the weight 
(probably between FF^* and FF ,/4 ) 
large size is essential for the 
capability of prolonged diving 

Liability of Whalbs to Caisson 
Disbasb 

m ' In deep diving, the blood passing 

no i through the lungs beoomes super 

saturated with nitrogen About 

surface of which he calculates as 230 m* He 1 volume per oent is taken up for each atmosphere 

finds the resistance and horse power necessary at of excess pressure Supposing the whale to stay 

different speeds to be as shown in the accompany 6 minutes at 100 m , the 1,000 litres of blood pass 

ing graph (Fig 1) where Ji represents the resistance mg per min ute would take np an extra amount 

m kgm and N the necessary horse power At 3 of 100 litres, or 600 htres m all Thu u, I believe, 

knots the necessary power is 1 5 h p, at 5 knots unavoidable It seems to me inconceivable that 

it u 0 5 h p and at 10 knots 46 8 h p He assumes the circulation should stop during deep dives, and 

100 per oent efficiency as a propeller for the tail, any blood passing through the lungs oould certainly 

which he believes to be superior to any screw not avoid taking up the corresponding volume of 

If I assume a 22 per oent efficiency for the muscular nitrogen 

engine working the propeller, I find as a good A slow circulation will reduce the rate at which 
approximation 10 litres of oxygen or 60 calories nitrogen u absorbed, and to that extent large size 

consumed per h p per minute It would be of great u advantageous, but it will roduoe also the rate 

interest to nave actual determinations of the towing at which the gas u given off at lower pressures 

resistance of whales at varying rates of speed, and Supposing the whale to take a senes of dives 

it should not be very difficult to obtain suoh to 100 m , staying at the surfaoe each tim e 

figures only for the few seconds necessary to take one 

Hie assumed resting metabolism of 276,000 or two breaths, a progressive supersaturation 

calories per day corresponds to 38 litres of oxygen of the blood and the tissues seems unavoidable, 

per minute Assuming that the whale swims at an and, should the whale choose to stay at the 

average rate of only 3 knots, we have a total surfaoe for some tune afterwards, nitrogen bubbles 

metabolism of 63 htres of oxygen per minute We should appear both m the blood and m the 

may suppose m the case of this whale, in accord- tissues—in other words, the whale would be 

nice with the findings on man and other mammals liable to a severe attack of caisson disease 
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The staking evidence presented by Laune shows 
(to my mind conclusively) that serious super 
saturation of tissue fluids with nitrogen does 
not supervene, but just how it is avoided is by 
no means dear Laurie has made the remarkable 
discovery of the nitrogen binding X organisms m 
the blood of whales, but, admitting everything he 
nlaims for them, their nitrogen fixation is far too 
slow to be an e ss en tial factor, the more bo as the 
fixation requires oxygen, and m all probability 
not less and probably more than 1 volume for 
each volume of nitrogen The 100 litres assumed 
to be absorbed per minute at 100 m would there 
fore require 100 hires of oxygen, or almost double 


the volume necessary for the whale's metabolism 
proper This, I think, is outside practical possi¬ 
bilities 

I suspect that the retia mirabilia of blood 
vessels present m all deep-diving mammals may 
have something to do with the mechanism for 
escaping caisson disease, but I must oonfesa my 
inability to see how I suggest, however, that our 
knowledge of these structures, m spite of the 
valuable anatomical research done upon them, is 
too incomplete to make speculation worth while, 
and would point out that a detailed and also 
uantitative investigation of the retia is highly 
esirable 


Obituary 


Mb William Barlow r r h 

W ILLIAM BARLOW was bom m Islington, 
London, on August 8, 1846, and inherited 
from his father, Frederick Barlow, a business 
dealing with estate and building property, by 
the exercise of notable acumen m affairs he realised 
the business and thus found himself early in hfo 
possessed of ample means Barlow was educated 
privately , he had a taste for physical science and 
marked mathematical talent, but cultivated the 
latter unsystematically and perhaps almost ex 
clusively 

Barlow thus found himself m his early thirties 
with an independence, with a genius for handling 
geometrical problems of a particular land and 
with ample leisure to devote to the study of crystal 
structure, which had become the aubjeot of his 
choioe He had not, however, received that ngid 
disciplinary training through which most students 
of physios and chemistry acquire a broad sense of 
contemporary knowledge of the physical universe 
In some respects this was a hindrance but in 
others an advantage , it left a powerful intellect 
unhampered by authority and led a logical mind 
to pursue its inquiries into difficult and obscure 
paths which might intimidate the more oon 
ventionally trained Towards 1888 Barlow came 
into contact with Prof H E Armstrong, from 
whom he received much encouragement and help , 
he also met Mr (now Sir) H A Mien and the 
writer and acquired from them moat of his know 
ledge of formal crystallography He then spent 
some time with his family in Germany and made 
the acquaintance of Paul Groth, the crystallo 
grapher, oocupymg himself with the geometry of 
crystal structure, on returning to England he 
devoted himself to crystallography work of a 
theoretical kind until his death at Stanmore on 
February 28, 1034 

In summarising the work of an unconventional 
genius, it is not easy to proceed chronologically , 
Barlow did not attack problems m the order 
whioh they would naturally take m a textbook 
or m the present notioe His work on the homo¬ 
geneous partitioning of space may therefore be 
first reviewed 


For a century past the view has prevailed that 
crystal structure consists m the similar repetition 
throughout space of identical units without regard 
to their shape or constitution Continuing earlier 
work by Bravais and others, Sohncke m 1879 
introduced the idea of a regular point system as 
one m which the pencils of lines drawn from each 
point of the system to all the remainder are 
oongruent with each other, the regular point- 
systems if classified acoording to the position and 
nature of their axes of symmetry (whether screw 
axes or axes of rotation) are 66 m number The 
66 Sohncke systems, if built up of mathematical 
points, do not acoount for all the types of symmetry 
represented by the 32 crystal systems , it will be 
seen at once that the structure of hemimorphotu 
crystals, m which a polar axis is present, oannot 
be described by a Sohncke system without some 
further assumption, such as polarity of the points 
or of the component atoms or molecules 

The development of Sohnoke’s work needed to 
provide a complete geometrical theory of orystal 
structure was undertaken independently by 
Sch6nflic8, Fodorow and Barlow all threo solved 
the problem but by different methods and the 
line of attack adopted by Barlow may be now 
briefly indicated Each Sohncke system is char 
aoterised by oertain coincidence movements, these 
being translations and rotations about an axis of 
symmetry, whioh leave its appearance unchanged , 
further, a number of the Sohncke systems are 
enantiomorphoua, that is, not identical with their 
mirror images Barlow duplicated the ensntio- 
morphoua Sohncke systems by intercalating the 
mirror image m such a way that the coincidence 
movements of the two component point systems 
coincide , he worked out the geometrical methods, 
three m number, by which this duplication can 
be effected The 66 Sohncke systems thus became 
increased by another 166 to a total of 230 , these 
are known as the 230 space groups and represent 
all the types of symmetry possible m crystal 
structures Each of the 32 crystal systems corre¬ 
sponds to (me or more of these space groups With 
the proof that the space groups number 230, the 
geometrical theory of crystal structure becomes 
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practically complete and the foundation is pro¬ 
vided upon which any mechanical or phyuoal 
theory of crystal structure must be erected 
Whilst the methods used by Barlow m carrying 
out this difficult and laborious piece of work are 
perhaps less elegant than thoee of Sohfinflies, they 
offer oertain advantages by the lucidity with 
whioh they reveal the geometrical properties of 
the spaoe-groups 

Although Barlow published his work on the 
space groups in 1804, he had for long been engaged 
on the seoond part of the problem of crystal 
structure, that of the mechanical nature of the 
structure (Naturr, 29, 186, 205, 1883) He 
assumed that equilibrium requires that the atoms 
oompoemg a crystal structure shall be arranged 
in closest packing and showed that two closest 
packed assemblages of equal spheres exist, one 
of these has oubio symmetry and is known as the 
face centred cubic packing whilst the other has 
foil hexagonal symmetry Modem X ray analysis 
has now shown that most of the metals assume 
these structures, although some are m the looser 
body centred oubio packing The recognition that 
equilibrium demands that similar spherical atoms 
shall arrange themselves in one or other of the 
two closest packed assemblages, and that these 
ooour in many of the metals, was the first definite 
success achieved m associating specific geometnoal 
structures with specific crystalline substanoes, the 
importance of this result has been but too httle 
appreciated 

In his paper of 1883 m Nature, Barlow 
discussed the crystal structure of biatomio com 
pounds, and suggested as one possibility for 
sodium chloride a body centred cubic arrangement 
m which one kind of atom lies at the cube oentres 
and the other at the corners , this structure has 
now been shown by X-ray analysis to belong to 
dBBium chloride but not to sodium chloride It 
is of interest to recall Sohncke’s objection to this 
structure, he says (Natukb, 29, 383, 1884) 
“Thus eight atoms of Na stand m exactly identical 
maimer around an atom of Cl (and also eight 
atoms of Cl around an atom of Na) The atom 
of Cl seems consequently to be m equally close 
connection with eight atoms of Na , it has exactly 
the same relation to those eight atoms It appears 
therefore as octovalent, certainly not as uni¬ 
valent , for it would be entirely arbitrary to 
suppose any two neighbouring atoms of NaCl m 
an especially close connection and to take this 
couple for the chemical molecule of NaCl By this 
example we see that from Mr Barlow’s point of 
view both the notion of chemical valency and of 
chemical molecule completely lose their present 
import for the crystallised state ” This, which 
was an objection fifty years ago, is now 
regarded as cue of the merits of the aocepted 
cesium chloride structure, Barlow’s reply to 
Sohncke (Naturi, 29, 404, 1884) states the 
modem view 

Barlow expanded his earlier notions on crystal 
structure in a long paper entitled "A Mechanical 


Cause of Homogeneity of Stru c tur e and Symmetry” 
published in the Proceeding* of As Royal Iktbkn 
8oeuty for 1897 under the auspioes of Prof G F 
Fitzgerald , this provides a great deal of informa¬ 
tion as to possible symmetrical structures Later, 
with the present writer, the conception was intro¬ 
duced that the atoms, supposed spherical, occupy 
volumes in the crystal structure proportional to 
their valency and, m papers published between 
1906 and 1910, a large mass of experimental 
crystallographic data was reviewed It was found 
possible, with the aid of the closest-packing 
valency volume hypothesis, to correlate many 
morphotropio relations with chemical constitution 
and crystal structure 

In 1912, however, the first observations on the 
diffraction of X rays by crystalline substanoes 
were made and opened the way to direct methods 
for determining structure, these, brilliantly 
handled by W H and W L Bragg and their 
followers, have furnished precise experimental 
data as to the arrangement of the atomio oentres 
m a vast variety of solid structures It is now 
clear that Barlow’s mechanical theory was stated 
m too simple a form to be applicable to any but 
tiie most simple cases , it seems now impossible 
that crystal structures are, in general, doee-packed 
assemblages of sphenoal atoms In this connexion 
it is significant to note that if the cubic closeet- 
paoked assemblage of equal spheres is sym¬ 
metrically partitioned into tetrahedral groups of 
four spheres, the oentres of these tetrahedral 
groups form the well known Bragg structure for 
diamond , the diamond may thus be pictured as 
a close packed assemblage of atoms whioh have 
the symmetry elements of the regular tetrahedron 
Although X-ray analysis has increased our know¬ 
ledge df crystal structure in an astounding way 
and has proved a most powerful tool, it has not 
led to a mechanical theory of crystal structure, 
it reveals the atomio arrangement but offers no 
reason why the component atoms seem to be cloeely 
paoked m some crystalline structures and only 
loosely m others The required mechanical theory 
of crystal structure may be found m some kind 
of generalisation of Barlow’s oonoeption of equih 
bnum conditions 

Barlow was elected into the Royal Society in 
1908 and was president of the Mineralogioal 
Society from 1915 until 1918 He was a man of 
simple tastes, very happy m his fondly life and 
happy m his friends , he was an expert cabinet 
maker, and this was helpful in the construction 
of complex models of orystal structures It was 
never easy to follow his tram of thought because 
he invented his own ways for attaining results, 
thus, he rarely used the classical methods of 
sphenoal trigonometry in crystallographic calcula¬ 
tions, but devised special ones of Ids own for each 
oase whioh arose Whilst Barlow’s friends will 
remember his single-mindedness and his kmrUmeas 
of heart, he will always rank among the master 
builders of the geometnoal theory of crystal 
structure W J Fora 
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Db Feed Lbbotson 

The death of Dr Fred Ibboteon on February 5, 
at the age of sixty six years, brings a sense of 
personal Toes to many metallurgists, especially to 
those connected with the steel industry of Great 
Britain As senior lecturer m the Metallurgical 
Department of the University of Sheffield until 
his retirement last year, he was responsible for 
training many students in metallurgical analysis, 
and his skill both as an analyst and as a teacher 
was largely responsible for the high standard of 
aoouraoy now reached m works manufacturing the 
higher classes of steels His oourse of lectures on 
the theory of analysis was an admirable intro 
duction to the advanoed chemistry of the less 
common metals and their salts 

Dr Ibboteon made many improvements in 
analytical methods, and the textbooks m which 
he collaborated—"Steel Works Analysis” (with the 
late Prof Arnold), “Analysis of Steel Works 
Materials ’ (with H Brearley), and “Analysis of 
Non Ferrous Alloys” (with L Aitchison) are widely 
used A fellow townsman of Sorby, he was an 
early worker m metallography and translated the 
well known work of Goerens, whilst the papers of 
Prof Arnold in the Journal of tin Iron and Steel 
Institute were often illustrated by his exquisite 
drawings of micro structures 

Dr lbbotson was born m Sheffield, but studied 
at the Royal College of Scienoe in Dublin, of which 


he became an associate m 1887 He was a B So 
of London and a D Met of Sheffield Of striking 
appearance, great charm of manner and high 
character, he was greatly beloved by his students , 
only a very retiring disposition, which led him to 
shun meetings, prevented his reputation from 
reaching a wider circle C H D 


Ws regret to announce the following deaths 

Mr Canton E Borohgrevmk, the Norwegian 
antarctic explorer, leader of the first expedition 
to winter in Antarctica, aged sixty nine yean 

Sir Riohard Garton, G B E , governing director 
of the firm of Garton Sons and Co , brewing sugar 
manufacturers one of the founders of the British 
Empire Cancer Campaign, on April 22, aged 
seventy six yean 

Mr Richard Llewellyn Jones Llewellyn, an 
authority on rheumatism and its allied conditions, 
on April 19 

Sir Max Muspratt, Bt, president of the Aasocia 
tion of British Chemical Manufacturers m 1924, 
a leading figure m the heavy chemical industry, 
on April 20, aged sixty two years 

Prof John M Poor, professor of astronomy at 
Dartmouth College, Hanover USA who did 
much work on the orbits of comets, asteroids and 
double stars, aged sixty three years 


News and Views 


James Manscrgh, FRS (1834-1903) 

On April 29 the oentenary occurs of the birth of 
James Manaergh, the eminent hydraulic engineer, 
who, both at home and abroad, was well known for 
his schemes for water supply and sewage disposal 
His moat famous work was that by which Birmingham 
was supplied with water from the Elan and Claerwen 
Reservoirs m Wales, 73J miles away a work whioh 
was opened by King Edward VII on July 21, 1904 
Manscrgh was bom in Lancaster After attending tho 
local schools, he was at Queen wood College, Hamp 
shire, for a short time, where Tyndall and Edward 
Frankland were among his teachers At the age of 
fifteen yean he was articled to a firm of civil engineers 
m Lancaster and afterwards gamed experience on 
railway construction in England, Wales and Brasil 
In 1886 he became a consulting engineer m West 
minster, and from that tune onwards specialised m 
water supply and sewage schemes It is stud that 
he appeared more than six hundred tunes before 
Parliamentary committees, acted for three hundred 
and sixty municipalities or local authorities, wrote 
more than two hundred and fifty reports and gave 
evidence at about three hundred publio inquiries 
Among the important schemes he earned out abroad 
were those connected with the water supply of 
Toronto and the sewage disposal of Colombo and 
Melbourne Entering the Institution of Civil En 
gmeers m 18S9 as an associa t e member, he beoame 


a vice president m 1895 and president m 1900 The 
following yoar his eervioes as a hydraulic engineer 
wore reoogmsed by his election as a fellow of the 
Royal Society He died at Hampstead on June 1ST 
1905 

Presentation to Prof Karl Pearson, FRS 

Whbn the impending retirement of Prof Karl 
Pearson from the Gal ton chair of eugemos and from 
the directorship of the Biometno Laboratory at 
University College London was announced last 
year, it was felt desirable that steps should be taken 
to oornmomorato the pro eminent eervioes which he 
had rendered to University College, to the University 
of London and to soienoe, during nearly half a 
century An influential oommittee under the ohair 
manship of Prof L N G Filon, Vice Chancellor of 
the University of London, therefore decided to 
raise a oommemoration fund for the purpose, Dr 
Ethel Elderton acted as honorary secretary and 
Dr David Heron as honorary treasurer of the fund 
As a result of the appeal then made, subscriptions 
amounting to more than £600 were received and at a 
dinner in Prof Pearson's honour at University College 
on April 23, under the chairmanship of Prof Filon, 
attended by some hundred subscribers, there were 
p re sented to Prof Pearson a bronae portrait plaque, 
a book containin g the signatures of all the sub 
sonbere and a cheque for the balanoe of the fund. 
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£440, a Brunsvig* calculating machine for his 
personal use had previously been presented to him 
The bronae plaque, of which a copy u to be presented 
to University College, and a small reproduction 
to eaoh subscriber, beam the following inscription 
‘ Presented to Professor Karl Pearson, M A , LL D 
FJt S, by students, ooUeagues and friends on his 
ret i rement after having been a Professor of Uruver 
city College, London, for forty nine yean, in grateful 
commemoration of his research, teaching and inspira 
toon ” The balanoe of the fond is to be devoted to 
the completion or publication of such work of Prof 
Pearson or his pupils as he may select or to the 
advancement in any other way of the branches of 
science with which his name will always be associated 
Prof Filon, in making the presentation, paid 
eloquent tribute to Prof Pearson s distinction m so 
many fields, and was followed by Mr G Udny Yule, 
who gave very interesting personal reminiscences of 
work and holidays with K P 

Joseph Priestley 

Tecs recent issue of lata (pp 81-07) oontains an 
important paper by Mr W Cameron Walker on 
The Beginnings of the Scientific Career of Joseph 
Priestley”, disposing of the inoorroct views expressed 
by Priestley’s biographers, suoh as, that his History 
of Electricity" was suggested by Franklin and that 
it led to his election as FJt S , that this distinction 
was the result of his eleotnoal experiments, and so 
on The Canton Papers and certain letters—some 
facsimiles are given—in tho Royal Society’s library 
show that the writing of the ‘ History" was Priestley’s 
own idea that he was elected F R 8 prior, not only 
to its publication, but also to his experiments, and 
that his friends secured his election with the view of 
increasing the sale of his book Priestley s own 
account, written long after these events, ascribed his 
election to his original experiments But the author 
is probably correct m hinting at a lapse of memory, 
smoe there is other evidence of this failing The 
most interesting document here is Seddon’s letter of 
December 18, 1786, introducing Priestley to Pnoe 
and suggesting m a poatsonpt his introduction to 
Franklin As a result Priestley met Franklin and 
Canton, was elected FRS, was led to experiment 
m electricity, thence to the study of the conductivity 
of mephitic air’, and thenoe to his classic ohemioal 
researches on ’aim’ and to the discovery of oxygen— 
to the birth of modem chemistry Few postscripts' 
have had such histone oonsequenoes 

Trevithick Memorials 

A mkkokial to Richard Trevithick, the great 
engineer and inventor, was unveiled at Merthyr 
Tydfil on Thursday, April 10, by Mr David E 
Roberts, to marie m a fitting manner the histone 
Journey of the first rail locomotive on February SI, 
1804 The memorial is situated at Pontutorials, dose 
to what was then the entrance gate to Penydaren 
Ironworks, where Trevithick built the looomotive It 
ran down to the basin on the Glamorganshire Oanal 
at Aberoynon 0f miles distant, but the damage to 


the oast iron rails, which were of oouraa only suited 
for hone tnotion, was suoh that the trials were not 
followed up The memorial itself ta built of stone 
sleepers taken from the track, and incorporates also 
some of the old rads Its erection m the outcome of 
local effort backed by help from the Trevithiok 
Centenary Commemoration in London The event 
was made a civic occasion, and a oonooune of upwards 
of 8,000 spectators assembled for the ceremony The 
unveiling was followed by an address from Mr 
Roberts on the work, especially that in South Wales 
of Trevithiok 

Thx second of the memorial tablets eroctod as a 
result of the commemoration last yoar of the oen 
tenary of the death of Trevithiok, was unveiled at 
University College, London, on Apnl 23 by the Hon 
Oliver Stanloy, M P , Minister of Transport The 
tablet has been plaoed on the Gower Street side of 
the College to mark the site of the track laid down 
in 1808 over whioh Trevithiok s looomotive Caiok 
me who can ran This was the first rail looomotive 
to draw passengers, and the exact site of the expen 
mont has only been determined after long inquiry 
The tablet, which bears a medallion of the inventor 
a representation of his engine and a suitable mao rip 
tion, is of broute , it is a bold and sinking memorial 
and one which effectively attracts the attention of 
the passers by Prior to the unveiling, a meeting 
took plaoe in the College which was presided over by 
Sir Murdoch Macdonald, M P , tho chairman of the 
commemoration oommittee When asking Major 
Stanley to unveil the memorial, and the Provost of 
the College, Dr Allen Mawer, to accept the custody 
of it, Sir Murdoch said that often our great benefactors 
have reaped but posthumous honours and so it was 
with Trevithick, for although he died in 1833 it was 
not until fifty years later that his memory was 
honoured by the erection of a window in Westminster 
Abbey Methods of transport have developed greatly 
smoe Trovithiok's tone, but all our steam locomotives, 
great and small work on the principle first effectively 
applied by him 

Cosmic Rays 

Phot P M 9 Blacxktt delivered the Friday 
evening disoourae on Apnl 20 at the Royal Institution, 
taking as his subject Cosmic Rays” This fascinating 
subject started more than thirty years ago with the 
discovery that clean dry air at sea level is a slight 
conductor of eleotnoity , it has now grown into one 
of the important branches of physios, and it perhaps 
may also be oouuderod as an important branch of 
astronomy For whatever the final explanation of 
the origin of the rays is found to be, it is probable 
♦.hnii their origin u of gre a t astronomical significance 
The instruments with which the rays have been 
investigated have been the ionisation chamber, tbs 
oounter and the cloud chamber, and experiments 
have been earned out with suoh apparatus all over 
the world and at very great heights above the ground 
and far below the surface The oosmio radiation is a 
part, really, of geop h ysios, to be studied not only 
m the laboratory but also e v e ry w h ere that is 
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attainable It appears from all these results that the 
earth is being bombarded by streams of positrons and 
electrons of very great energy These appear to 
come oontmually from outside our galactic system, 
but from where, or how they are produced, no one 
knows The study of the passage of these rays 
through the atmosphere has led to the disoovery of 
exoiting new phenomena The positron, first detected 
by Anderson in a cloud photograph, is now known 
to be one of the main constituents of the rays , and 
this new member of the group of fundamental par 
tiolee has very great theoretical interest, since its 
experimental detection has shown the validity of 
Dime's theory of holes* Very great internet is 
attached to the behaviour of the very fast oosmio 
ray partioles while passing through matter The 
eunous and sinking phenomenon of the showers’ 
still awaits explanation It is clear that one is here 
in a region of physics where quite new typos of 
phenomena occur 

Humour sod Humanism in Chemistry 

Ujtdbb this title. Prof John Read, of the Uni 
veraity of St Andrews, gave an address to the 
Alchemists Club of the University of Glasgow on 
February 28 One of the ohief defects in the average 
science ooutbo or textbook he said, is the neglect of 
the human element He deprecated this omission, 
which he holds responsible for many of the misoon 
oeptions of men of noiemoe by their oollnagues of arts 
and letters, who, from attending a limited number 
of etnotly formal and impersonal lectures on soienoe 
have often deduoed that the man of soienoe is of 
neoessity cold, formal and aloof, narrow in outlook , 
insensible to the finer human emotions , incapable 
of expressing himself m the oommon tongue , devoid 
of humour and humanism , and a stranger to the 
humanities ’ In the oourse of a picturesquo eurvey 
of seleoted aspects of historical chemistry, Prof Road 
claimed that the study of chemistry, if approached 
hefittingly, may reasonably take rank beside the so 
called humanities’, as a broadly oduoative, cultural, 
and humanising influence He re-defined humour m 
various terms as the golden thread running through 
the whole history of chemistry the real philosopher's 
stone—the universal catalyst The present genera 
turn of ohemista, he remarked, are inclined to take 
themselves too seriously, like Liebig, Wohler, and 
their more remote alohetnioal forebears, they should 
moludo a large pinch of humour and humanism in 
their curricula The narrowness of outlook which is 
becoming increasingly associated with the ultra 
speeiabstio trend of oontemporary chemical research 
can be oombated most effectively by the cultivation 
of an interest in the broader humanistic aspects of 
chemistry Those ohemista who aspire to beoome 
loaders m the future should cultivate a disoenung 
and sympathetic acquaintance with the past During 
the ensuing discussion, m reply to Prof T S Pat 
tenon, the speaker threw some new light upon the 
possible ongm and interpretation of the enigmatical 
seventeenth century illustrations appearing m the 
Mvtou Liber 


74-111 Telescope for the University of Toronto 

The issues of Enffineervng for March 9 and 30 and 
April 20 contain a fully illustrated description of the 
74 in reflecting telescope now being completed by 
Messrs Sir Howard Grubb, Parsons and Co, at 
Newcastle for the David Dunlap observatory of the 
University of Toronto An aooount of the instrument 
was published m Nature of October 14 1983 The 
observatory, which is being given as a ma—rasl to 
the late David A Dunlap, of Toronto, by his widow 
and son is being orooted on Richmond Hill, 800 ft 
above sea level a few miles north of Toronto The 
circular steel building and the 61 ft dome for housing 
the teleeoope were made by Messrs The Cleveland 
Bridge and Engineering Co, Ltd at Darlington, 
and these together with the mam parts of the teleeoope 
were sent to Canada last year The polishing of the 
mirror is now in hand The telescope the largest 
m the British Empire and the second largest in the 
world, weighs about SO tons, of which the moving 
parts account for about 35 tons The polar axis is 
22 ft long and the declination axis 13 ft long , the 
driving wheel on the former having a pitch dmmeter 
of 8 ft with 960 teeth of 8 ram pitch ThwaHhole 
gives details of the driving and nt 1 iqfon 
mechanisms The disc for the mirror, of special PyJWK 
glass, was made by the Coming Glass Works, New 
York and when received at Newcastle weighed 
2 tons 6 cwt if or grinding and polishing the mirror 
a special machine has been made which allows the 
mirror to be tilted for testing purposes without 
being removed from the machine The telescope, 
it may be added may be used either aa a Cassegrain 
or a Newtonian for which two mirrors 19 in and 
20 m in diameter respectively are provided 

The David Dunlap Memorial telescope u illustrated 
in the issue of the Sphere dated April 21, which also 
includes photographs of the new 36 in Yapp refleotor 
at the Royal Observatory, Greenwich Accompany 
mg these illustrations is an article entitlod Studying 
the Sun in Calcium Light ’ and several lunar photo 
graphs taken with the 100 m reflector at Mount 
Wilson, California 

Scientific Publication and Bibliography 

An ambitious plan for scientific bibliography and 
publications is described in a memorandum issued 
by 8oienoe Servwe, Washington The plan is 
designed to eliminate some of the defect* m our 
present system, suoh as the difficulty of publishing 
research results promptly or completely owing to the 
financial burden, and the inadequacy of much 
bibliographic work owing to lack of aooees to original 
papers, etc It is proposed accordingly to osntrabss 
all scientific publication, abstracting and similar 
bibliographic services, and to substitute a photo 
graphic type of duplication for printed reproduction 
of smentifio papers or abstracts Under this scheme 
a research report, for example, submitted and 
aooepted for publication, would be reproduced from 
the standard typescript form by some suitable 
method other than printing, and foil copies of the 
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report or paper would only be supplied to order 
lie author would, however, aleo provide a summary 
abstract, say, two hundred words m length, which 
alter editing, if required, would be reproduced by 
the most suitable means and the abstract would be 
included in a weekly or monthly journal issued to all 
soientifio workers desiring information in that 
particular field 

Tina scheme does not discuss the funda m ental 
difficulty of overlapping, but obviously presupposes 
that one abstract could serve the needs of several 
related branches of scienoe or industry It also 
proposes to deal with the difficulty of indexing 
scnentifio literature by assembling all the necessary 
subject cards for each published article or report and 
using an adequate numerical classification together 
with mechanical finding and sorting devioes, thus 
affording a comprehensive basis for bibhographio 
work The scheme visualises a publio utility assoc la 
turn for the United States of America which could 
afterwards be developed on international lines 
Despite the inherent difficulties in the project, and 
the fact that the international aspects are among the 
most important and difficult m the problem of dealing 
efficiently with soientiflo literature, it should not 
be lightly dismissed Bold treatment on such novel 
lines may possibly lead to a rational solution of a 
problem which has so often been attacked half 
heartedly 

Bureau of American Ethnology, 1931 

In the forty-eighth annual report of the Bureau 
of American Ethnology for the year ending June 80, 
1981, Mr M W Stirling, chief of the Bureau, in 
making his usual report on the activities of his staff 
in the period under review, directs attention to 
orchjoologioal investigations earned out by him in 
Florida Among the sites examined on the west 
coast was a large sand bunal mound on Blue Hill 
Island, south of Key Marco, which was found to be 
of early post Columbian Calusa origin A number of 
structural features unusual m Flondan sand mounds 
was disclosed Among them was a clay floor, six feet 
above the bottom of the mound, which gave evidence 
of having been the base of a temple structure It 
was surrounded by post holes, in some of which the 
decayed remains of the wooden uprights were still m 
place The ‘ aooompanymg paper” of the report, 
which as usual takes up the greater part of the 
volume, does not on this occasion deal with researches 
m American ethnology oamed out by members of 
the staff, but is a useful general mdex of the oontents 
of the annual reports of the Bureau from their 
inception to date It has been oompiled by Dr 
Birsn Bonnerjea Originally Intended by Dr 

Bcnnerjea for his own use, the mdex has been 
adopted officially and published by the Bureau As 
the early volumes cover the period m the 'eighties 
of the final resistance of the Indians to white oontrol 
m the southwestern States, they reoord much 
valuable material relating to the final stage of 
independent culture which the mdex will assist m 
preserving from oblivion. 


Modern Street Lighting 

Thb characteristic and peculiar colours of the 
discharge lamps used for street lighting have at¬ 
tracted much interest to this important publio 
service With the development and research depart 
mentc of great oampames behind it, this branch of 
lighting has made rapid progress In a paper read 
to tiie Royal Society of Arts by J M Waldram on 
January 17, it was pointed out that the use of these 
lamps has led to material improvements in our 
knowledge, leading to a new technique One of the 
immediate problems of street lighting is oonnooted 
with the question of who is to pay for it It is an 
anomaly that a national trunk road should be built, 
drained and mam tamed at the national expense, and 
the lighting left to looal authorities, each lighting 
its section aooording to its own ideas and naturally 
being sometimes very limited as to the cost The 
requirements of the motorist are the most difficult 
to satisfy He has when moving at high speed to 
see every obstruction m the road many feet in 
advance, whatever the oondition of the road surface 
Claims have been made that certain lights have 
more fog penetrating power than others, but reoent 
experiments throw doubt on this Experience shows 
that from the safety point of view, when driving, 
the spectral colour of the light matters little In 
general, recent progress has been made mainly m 
the direction of lowering the oost of production of 
the light and thus making more light available, and 
m distributing it over the road in such a way that it 
is more helpful to both pedestrians and motorists 

Short-Circuit Testing Station 

Whw an electric generator is accidentally short 
circuited, huge currents are developed and unless 
the oirotut breakers' act promptly, serious damage 
may be done to the generator and there is a nak of 
fire Until a few years ago, praotiaal experience was 
the only guide to the rating of these circuit breakers 
The enormous currents required for testing purposes, 
m moat oases, made the testing ooets prohibitive 
Proposals were made for a 00 operative or national 
testing plant, but nothing materialised In 1089 a 
private oompany, Messrs A Reyrolle and Co, Ltd , 
of Hebbura on Tyne, laid down their own testing 
station, which has proved oapable of testing the 
largest circuit breakers used in Great Britain They 
have erected a miniature power station which has 
a capacity of 1 S million kilovolt-amperes Any 
short-circuit conditions which migh t, possibly occur 
m practice can be produoed in their testing room 
The generators are driven by 0,000 volt motors 
connected with the publio supply mams Very large 
transformers are used to produoe the heavy currents 
required. The observation gallery is built of no 
foroed ooncrete and has slits m the wall fronting the 
test bay, through which the behaviour of the appara 
tus under test oan be safely observed A system 
of traffic signal light* end alarm bells is installed 
outside the test tiy to give warning when a test 
u about to be made and whan all is clear. Short- 
otrotnt phe n o m e n a oan be observed in time intervals 
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m abort aa two millionth* of a aeoond Messrs 
Reyrolle’s plant is one of the largeat and best 
equipped short circuit testing stations m the world 
A scheme has now been initiated whereby full 
facilities are provided for utilising this testing 
plant for the benefit of the electrical industry A 
company has been farmed which will operate inde¬ 
pendently and will be in a position to issue national 
test certificates 

A Plano with no Wires 

According to a reoent report by Seienoe Servioe, 
pianos are now being constructed in Kalamasoo, 
Michigan, USA, with no strings or wires To 
produce the tones, strips of steel not more than s 
few inches long are made to vibrate electrically The 
new instrument, called a clavier, uses s piano key 
board to operate the strips producing the notes, 
which are practically pure tones These tones, whioh 
are almost inaudible, are picked up by magnetic 
induction and passed through an audio frequency 
amplifier The capacity of the amplifier is about ten 
times that of the average radio amplifier having a 
capacity of 80 watts The player therefore has at 
his command a tone ranging from a mere whisper 
to one that would balance an orchestra The impact 
noise sometimes audible m a piano is filtered out, 
and thus the pure tone u produced The piano was 
invented by Prof Lloyd Loar after experiments ex 
tending over several years Through the use of ear¬ 
phones, the piano student can practise his lessons 
without disturbing anyone, the sound being heard 
only by himself The time volume can be varied over 
a wide range simply by turning a dial The operating 
devices occupy very little space, the clavier consisting 
of little more than keyboards 

Ipswich Museum 

An appeal on behalf of the Ipswich Museum has 
been issued by Mr J Reid Moir, its president The 
Museum is not well provided with exhibits illustrating 
the culture of the broute ago , but it now has the 
opportunity of acquiring an exceptional collection 
of bronte implements, many of whioh were found 
m Suffolk, at a cost of £100 The collection is at 
present on view m the Museum Mr Reid Moir, 
in issuing his appeal, does not oonfino himself to this 
immediate object, be takes a long view of the 
situation Availing himself of the occasion, he 
suggests the institution of a body of Friends of the 
Museum” who might collaborate m its work in 
various ways, and might, by subscription, provide 
a fund for use in emergencies which the provision 
from municipal funds oould not meet for various 
reasons The case for the local museum as a centre 
of regional scientific and historical studies is ably 
stated m the appeal and needs no further elaboration 
here On the question of general principle, however, 
it may be pointed out that any proposal such aa 
that made by Mr Retd Moir, whioh helps to broaden 
interest among the local public m the function of 
its museum, deserves every encouragement Without 
desiring to relieve the municipality, as the local 


education authority, from any responsibility that 
may be imposed upon it for the maintenance of the 
general intellectual level of its area, it must be 
admitted that occasions frequently arise m oon 
nexion with the work of a museum in which voluntary 
effort financial or other, is salutary and expedient, 
or even neoessary, to supplement the official obliga 
tion of the municipality 

Grassland and Grazing Research 
Two new bulletins m the Herbage Publication 
Senes have been issued by the Imperial Bureau of 
Plant Genetics at Aberystwyth The first, entitled 
Grazing” (Bull No 10 la 6d ), consists of a collection 
of papers road at the British Association meeting 
at Leicester m 1933, oaoh of whioh approaches the 
subjoct from a different aspect The grazier’s 
problems are put forward from a praotioal man's 
point of view, while the effect of the stock on the 
sward is considered m the light of experimental 
evidnnoe The Bureau has for some months been 
collecting information regarding the technique am 
ployed in pasture and grassland research in Great 
Britain and oertam dominions, and the other bulletin 
( Technique employed in Grassland Research in New 
Zealand , Bull No 11 3s ) is the first publication 
on the subject Questions of strain testing and 
building in grasses, olovers or luoeme, the breeding 
methods employed and the neoessary corollary—the 
certification of herbage seeds—form the subjeot of 
several of the papers The measurement of pasture 
production is considered m detail A modification 
of the technique formerly desoribed as ‘alternate 
mowing and grazing’ is put forward, while the lay 
out of the experiments, the stage at whioh cuttings 
should be made, and the technique of stock grazing 
trials are among other major points dealt with 
Reference is also made to two laboratory tests which 
have proved useful m conjunction with field work 
In the first place the prussic acid oontent has proved 
valuable as a means of distinguishing between differ 
ent types of wild white clover, while screened ultra 
violet light has boon suooessfully employed in rye 
grass type determination 

Ruauan Studies of Crop Plants 
Thx material collected by Dr Klmkowzki on the 
eoologtcal distribution of luoeme types has been 
translated and published m an abridged form as 
Bulletin No 13 in the Herbage Publication Series of 
the Imperial Bureau of Plant Genetics (“Luoeme 
Its Ecological Position and Distribution in the 
World ’ Aberystwyth I B P G , Agricultural 
Buildings 3a fid) Luoeme is the oldest forage 
plant known and originated from a number of regions 
of a steppe’ character The routes along whioh the 
plant migrated are traoed, end the history of its 
development and the importance of the crop at the 
present tuns described for 45 different countries 
Hie geographical distribution of the types of 
cultivated luoeme m Europe, Ana and North 
Africa w also dealt with A further publication, 
“Plant Breeding in the Soviet Union’’, has been 
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issued jointly by the Cambridge and Aberystwyth 
Sections of the Imperial Bureau of Plant Genetioe 
(3s 6d) 

Whits Pelicans of Western America 

Weui formerly there were more than seventy 
nesting colonies of white pelicans m western Canada 
and the United States, there are now but seven 
large colonies Of these, five are in Government 
protected areas, a fortunate ciroumstanoe, sinoe 
although there still exist 30,000-26,000 of these 
buds in the United States, their continued existence 
is not so secure as the numbers might suggest. The 
danger which moat threatens the species aooordmg 
to Ben H Thompson (Science Servioe, Washington, 
D C ), is the draining of lakes where the nesting 
islands exist, but there has also to be taken into 
aooount the retaliation upon nests and eggs by 
fishermen who object to the pelicans destruction of 
fishes, notwithstanding that m meet places the birds 
have been found to feed mainly upon fishes not good 
for sport or food A third line of oontrol was practised 
for some time m Yellowstone Lake, on aooount of 
the part taken by pelicans as earners of a trout 
parasite, but that policy has been given up, and the 
Yellowstone Park birds are now fully protected 

Museums Association 

Thx report of the Council for 1932-33 makes very 
satisfactory reading The membership rose to 801, 
and is now really representative of museum interests 
throughout Groat Britain. Income for the year at 
£2,786, was a record, the subscriptions of members 
exoeeding by £288 those of the preceding year, and 
the net credit balanoe for the year was £496 The 
work of the Association has followed the lines of 
recent years Co operation with the Carnegie United 
Kingdom Trustees in the allocation of museum grants 
has been oontmued, and now all applications for 
grants must be made in the first place to the Aaso 
oiation A successful training oourae for museum 
curators was held at Manchester, the annual oon 
ferenoe of 1983 at Birmingham, and there is the great 
venture of an Empire survey of museums whioh 
began in 1931 (Museums J , 33, 208 , 1933) The 
same number of the Journal oontains an aooount of 
the very successful conference of 1933 at Norwioh 

Solar Phyna Observatory, Cambridge 

Thx annual report of the Director of the Solar 
Physics Observatory at Cambridge shows that a 
satisfactory state of progress obtains at that inititu 
tion (University of Cambridge Solar Physios 
Observatory Twenty first Annual Report of the 
Director of the Solar Physics Observatory to the 
Solar Physios Committee, 1933 August 1—1933 July 
31 Pp 3) The 3 ft reflector is at last being put 
to regular use, and as a spectrograph will be obtained 
for it m tiie near future, we may look forward to a 
notable addition to the somewhat slender amount 
of stellar spectroscopy carried out m Great Britain 
The Solar Physics Observatory has recently acquired 
additional solar apparatus m the form of a fine tram 


of pnsms by Hilger There is now a good oolleotion 
of apeotrographs at the Observatory As m past 
years, a number of physicists from the Cavendish 
Laboratory have gone out on the Madmgley Road 
and worked at the Observatory 

Bibliography of Cottar Ewart's Works 

Phot J H Ashworth and Dr F Fraser Darling 
have prepared a ‘ Bibliography of the Works of 
James Cossar Ewart ’, who died on December 31 
last (Supplement to Animal Breeding Abstracts 
vol 1 Edinburgh Oliver and Boyd Separate, 
M net) The list, whioh oontains no lees than 141 
titles of papers and books by Cossar Ewart alone or 
in collaboration with others is a story of a long and 
active life of scientific: investigation oovoring a wide 
range of work, from minute anatomy to animal 
breeding The last reference is to a letter on The 
Coat of Sheep ’ in Nature of March 19, 1927 , it 
is also of interest to note that nine of Cossar Ewart s 
papers to the Royal Society of Edinburgh are repre 
sented by title only, so that tits abstracts published 
in Nature are the only records of their subjeot 
matter 

Academic Assistance Council 

RarsaHNOx has been made in our oolumns from 
tune to tune to the work of the Aoademio Assistance 
Council, one of the functions of whioh is to assist 
men of soienoe and letters who have been displaced 
during the political changes in Germany of the past 
year or so We understand that the Council has now 
oompilod a list of such displaced scholars, with in 
formation as to whether they have suooeeded in 
obtaining temporary or permanent posts The list 
is to be revised from tune to tune and sent to 
aoademio oommittees and appropriate institutions 
The Council, the address of which is c/o Royal 
Society, Burlington House, London, W 1, is prepared 
to give further information about the movements of 
those on its lists in reply to responsible inquiries 

The Pasteur Institute of Southern India, Coonoor 

Tkr annual report of the Director, Major K R K 
Iyengar, of this anti rabio Institute for the year 
1932 has recently been issued Patients treated at 
the Institute numbered 666, with 4 deaths, a mortality 
rate of 0 7 per omit In addition, the anti rabio 
vaooine is now issued to 107 centres in the Madras 
Presidency and elsewhere, and at them 8,462 persons 
are reported to have reoeived a complete course of 
treatment, among whom were 34 deaths, a mortality 
rate of 0 4 per oent Semple's oarboliaed sheep 
vaooine was used throughout the year, and 144,900 
doses of this vaoome were issued, in addition to the 
human patients, 194 animals were also treated No 
reoord of research work appears in this report 

The Apennine Tunnel 

Oh April S3 the King of Italy opened the new 
railway line joining Bologna and Florence Known 
as the ‘Direttissuna”, this line is 81 miles shorter 
than the old line known as the ‘Porretana” The 
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total distance is 81 miles, of which 23 miles are 
underground Many bridges and viaducts have had 
to be constructed but the outstanding feature is the 
Apennine Tunnel, 11 miles 882 yards m length, 
which is the longest tunnel m the world with a 
double track The Simplon tunnel is slightly longer, 
but this oonsists of two parallel tunnels each with a 
single track The Apennine tunnel is a straight line 
for the whole length and, half way through, a station 
has been built with four lines for manoeuvring pur 
poses Elect no traction is being used, the locomotives 
taking direct current at 3,000 volts The total cost 
of the line has been about £13,000,000, while the 
saving of tune on the journey between Bologna and 
Florenoe is about one hour and a half 

Roduumted Exp erimental Station 

Or the £30,000 required for the purchase of the 
land on which stands the Rothamsted Expen mental 
Station, £20,700 has now been given or conditionally 
promised The sum of £8,300remains to bo raisod before 
May 12 m order that the Station may olaim tho goner 
ous donation of £15,000 from Mr Robert MoDougall 
and £5,000 from the Sir Halley Stewart Trust, whioh 
will complete the purchase fund Farmers and all 
interested in agriculture m its practical, technical 
or educational aspects are cordially invited to visit 
the Rothamsted and Woburn plots at any convenient 
time between the beginning of May and tho end of 
October Mr H V Gamer and Capt E H Gregory 
will be in charge of the demonstrations, and there is 
ample material at either of the farms to occupy a 
full day All communications and requests to visit 
the Stations should be addressed to the Secretary, 
Rothamsted Experimental Station, Harpenden 

Announcements 

Sib Abthtjr Evans has been awarded the gold 
medal of the Society of Antiquaries for “his distin¬ 
guished services to archeology" This is the first 
award to be made of the medal 

Bbigadocb General Sib Peboy Sykes has been 
awarded the Gold Medal of the Royal Empire 8ooiety 
for his recently published book “A History of Ex 
ploratwn from the Earliest Tunes to the Present 
Day” 

Pbof C V Boys will deliver the nineteenth 
Guthrie Lecture before the Physical Society on May 4 
at 5 pan The title of Prof Boys’s lecture will be 
"My Reoent Progress m Gas Calorimetry” 

The third Spiers’ Memorial Lecture of the Faraday 
Society will be delivered at the Royal Institution on 
May 16 at 5 80 p m by Sir William Bragg, who will 
take as his subjeot “Molecule Planning" 

At an ordinary meeting of the Chemical Society 
to be held on May 3 at 8 p m, a discussion on 
“Unioelhilar Chemistry” will be opened by Dr J 
Vargas Eyre Those invited to take part m the dis¬ 
cussion include Dr E F Armstrong, Dr W G 


Bennett, Prof J C Drummond, Dr H B Hutchinson 
and Miss M Stephenson 

Sib Charles Peeks, chief inspector of ancient 
monuments m 1913-33, has been appointed by the 
Lords Commissioners of the Treasury to be a trustee 
of the London Museum 

Db R Madwab has been appointed director of 
Holwan Observatory, near Cairo, m succession to 
Mr P A Curry, who is the Deputy Director General 
of the Physical Department, Ministry of Publio 
Works, Egypt 

The annual meeting of tho Iron and Steel Institute 
will be held at the Institution of Civil Engineers, 
Great George Street, Westminster, 8 W I, on May 81- 
June I The autumn meeting of the Institute will 
be held m Belgium and Luxembourg on September 
10-14 

W Junk, 88 bachsische Strasse, Berlin, W 15, 
has just issued Catalogue 85, “Periodica Ioono 
graphua Kora et Cunosa” dealing with books on 
scionce Mid natural history The first section includes 
sets of periodicals, mainly foreign Ioonographua 
oontains ohiefly coloured plate books, including 
several botanical rants* The last seetion has books 
on all branches of natural scienoe, both standard 
modern works and earlier works of historical interest 

Applications are invited for the following appoint 
monte, on or before the dates mentioned —An 
assistant lecturer in geography in tho University of 
Manchester—The Registrar (April 30) An assistant 
master to teach mathematics m the School of Art 
and Technology, Chelmsford—The Cleric to the 
Governors, Sohool of Art and Technology, Chelmsford 
(April 30) A chief technical assistant in the Depart 
ment of Eoonomios, Edinburgh and East of Sootland 
College of Agriculture—The Secretary, 18, George 
Square, Edinburgh (May 4) An assistant master 
to teach practical drawing in the Walton Junior 
Day Technical School, Liverpool—The Director 
of Education, 14, Sir Thomas Street, Liverpool 1 
(May 4) A lecturer m bacteriology and assistant 
bacteriologist in the Public Health Laboratory, 
University of Birmingham—The Secretary (May 
10) A veterinary surgeon in the Publio Health 
Department of the Corporation of London—The 
Town Clerk, Publio Health Department, Guild 
hall, E C 2 (May 10) A principal of the Central 
Municipal Technical Sohool, Liverpool—The Director 
of Education, 14, Sir Thomas Street, Liverpool 1 
(May 14) A teacher of mechanical engineering 
in the Central Municipal Technical School, Liverpool 
—The Direotor of Education, 14, Sir Thomas Street, 
Liverpool 1 (May 14) A demonstrator in physiology 
in the University of Liverpool—The Professor of 
Physiology (May 14) A Ramsay Memorial professor 
of engineering at University College, London—The 
Aoademic Registrar, University of London, S W 7 
(May 23) A University professor of pharmacology 
at University College, London—The Aoademio 
Registrar, University of London, 8 W 7 (May 25). 
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being taken w 1,020 ekv In this oase the radius 


Letters to the Editor 

[Tk« Editor does not hold hunselj responsible for 
opinions expressed by Ins co r respondents Neither 
eon he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Natubjb No notice is taken 
of anonymous communications ] 

Production of Positive Electrons by ^-Particles 
Ik a previous note 1 wo described some expert 
meats earned out with a weak souroe of radium 
placed inside an expansion chamber, and showod 
that tiie ordinary p radiation is accompanied by an 
emission of positrons It is quite impossible to 
ascribe the origin of those positive electrons to the 
internal conversion of f rays or to any other known 
mechanism by which positively charged particles are 
created It seemed to us to be moat plausible to 
assume that the appearance of these positively 
charged particles is closely connected with the 
phenomenon of p-disintegration However, more 

mount experiments have shown that the number of 
positrons depends to a large extent upon the nature 
of the walls surrounding the souroe examined 
In a senes of consecutive experiments with the 
same souroe of radium, the latter was alternately 
enolosed m either a lead or a carbon tube with 
different thicknesses of wall provided with different 
slits for the escape of the p rays With a carbon 
tube the number of positrons observed was two to 
three tunes greater than in the case of a load tube 
This would lead to the conclusion that the emission 
of positrons is due, at least m part, to the bombard 
ment of the walls by p rays 

We vended this assumption m the following way 
The glass tube containing the active deposit, and 
surrounded by another tube of lead, was filled with 
pulverised carbon , in this case we observed a three 
fold increase m the yield of positive p rays (each tune 
oompared with the yield of ordinary p rays due to 
disintegration esoaping through the given aperture) 
Quite conclusive evidence was obtained by using 
a lead cylinder with walls 4 mm thick and internal 
diameter 0 mm A window 4 nun wide m the walls 
was closed by a carbon filter, 3 mm thick, for 
absorbing any positrons emitted by the active souroe, 
and for stopping all the ordinary P rays of energy 
lees than o 1,000 ekv Under these conditions, the 
oarbon filter emits very fast positrons (12 trades 
with an energy between 200 ekv and 700 ekv , 
7 tracks with an energy between 700 ekv and 1,200 
ekv ) their number constituting 5-10 per cent of the 
total amount of p rays which penetrate the filter 
If we assume, on the basis of the present data on 
the absorption of p rays, that all the p rays of initial 
energy above e 1,000 ekv are able to penetrate the 
filter, and that these are the only rays which are 
effective, the results obtained must mean that, on 
the average, one positron corresponds to every 10 
or 20 p particles and that the radius of the 'effective 
cross section’ is of the order of 10-“ cm 
Hie number of p particles which strike the filter, 
and are responsible for the appearaaoe of positrons, 
may exceed the number of particles which emerge 
However, if we take into aooount the geometry of 
the exper im ental arrangement as well as the intensity 
of the souroe under examination, we shall be justified 
m concluding that the percentage yield of positrons 
is soaroely less than 2 per cent, the critical energy 


calculated for the effective cross section is not lees 
than 0 5-1 x 10~“ cm per atom, which exceeds the 
corresponding value for the f rays of thorium O' some 
ten tunes 

Thus it is obvious that the above phenomenon 
hag m nnmmon with the TYy^n «n»Tw oon 

siderod by Furry and Carlson* We here enoounter 
an entirely new relativistic effect which is outside 
the soope of the present theory 

It may be added that the above results are m good 
agreement with previous observations made by one 
of us* 

At the present moment it would be premature to 
decide whether the positrons are emitted by the 
radioactive subetanoe itself The observed foots 
seem to indicate that the output of positrons is 
greater for the lighter elements Definite oonelusions 
must be deferred until new experiments have been 
earned out, sinoe the geometrical conditions up to 
the present could not be controlled sufficiently 
D Skobkltzyn 
E Stkpanowa 

Physical Technical Institute, 

Leningrad 
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Isomorphism and Chemical Constitution Constitution 
of Formic Acid and Formates 

That formic acid differs from its higher homologuos 
(noetic, propionic, etc ) in many salient ohemioal 
characters is well known to chemists The break in 
the serial order as regards the absorption curves of 
the saturated monobasic fatty acids has been 
observed in the case of formic acid by V Henri, 
Hantssch and Wright 

The reducing character of formio acid, generally 
explained by the preeenoe of an aldehydio group in 
the molecule, as distinguished from aoetio acid and 
its homologues, the absenoe of a chloride and 
anhydride corresponding to acetyl chloride and 
aoetio anhydride, the acid oharaoter of its mtnde 
(HCN) differing from the indifferent mtndes of 
homologous acids, the strength of the acid twelve 
times stronger than aoetio and propionic acids as 
shown by the affinity constants derived from eleotneal 
conductivity (Ostwald), have rightly induced Riohter 
to differentiate it from aoetio aoid and its homo 
loguos Dr P B Sarkar, working m the inorganic 
department of my laboratory, has, in continuation 
of his work on ohemioal homology and isomorphism 1 !*, 
recently arrived at the oonduaum that these dis¬ 
crepancies are to be sought for m the difference in 
the constitution of the acid itself In other words, 
m the oaae of formic acid, the unusable hydrogen is 
not the hydrogen atom of the hydroxyl group, as 
m the case of other fatty acids, but the hydrogen 
attached to the oarbon atom 

The classical synthesis of formates from GO and 
KOH u explained by Dr Sarkar on the modern 
electronic conception m the following way: 
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The hydroxyl ion 00 -ordmates with the group 00 
to wfakh it imparts an univalent negative charge 
and thereby forma a complex anion (formate ion) 
The so-oalled bivalent carbon atom m this anion 
has really a lone pair* of electrons free Dr Sarkar 
has proved that the undisaoeiated formio acid and 
its esters an not reducing although they oontam 
the aldehydio group It is the formate ion that is 
reducing owing to the presence of a lone pair 1 of 
electrons in the carbon atom The undisaoeiated 
aoid, aooording to him, is of the constitution 



In this form it is indistinguishable from the ordinary 
formula 



as is evidenced by the Raman spectra On the basis 
of this hypothesis. Dr Sarkar deduoos that the atruc 
ture of Uie formate ion is almost identical with that 
of the nitrite ion 



These two ions are isosteno and isoeleotno and as 
such should exhibit isomorphic relations 

Though barium formate crystallises anhydrous 
and banum nitnte with one molecule of water of 
crystallisation. Dr Sarkar has been able to prepare 
the mixed crystals of 

1, banum (formate, nitnte) banum (nitnte 
formate), H,0 

2, Strontium formate with strontium nitnte 

3, Zinc formate with uno nitnte though the latter 
cannot be isolated in the free state 

4 Cadmium formate with cadmium nitnte 
(miscibility small) 

He has also prepared the double salts of the 
formulse 

Mg (COOH)„ 2 hexamethylene tetramme, 10 H,0 

Mn (COOH), 2 hexamethylene tetramme, 10 H,0 
perfectly isomorphous with the corresponding nitrites 
of magnesium and manganese prepared by Seag 
harnu* Further investigation regarding the double 
and triple formates and their comparison with the 
corresponding nitrites is m progress 

To corroborate the above constitution of the formate 
ion, the examination of the Raman effect of barium 
formate m the solid state has been undertaken and 
is expected to throw additional light on the oon 
Htitutlan 

Detailed investigation will be published in the 
Journal of the Indian Chemical Society 

P C RXr 

University College of Sotenoe, 

92, Upper Circular Road, 

Calcutta 
March 12 
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C on du ct ivity-Temperature Curves of Paraffin Wax 
It is usually supposed that the conductivity of 
dieleotno materials increases continuously with m 
crease in temperature The only recorded exception to 
this normal behaviour appears to be by Gemant 1 , who 
found that the d c conductivity of a heavy cable oil 
decreased temporarily from - 40° to - 20° C I 
have recently observed a similar peculiar phenomenon, 
together with a hysteresis effeot, in d o conductivity 
measurements over the temperature range from 0° to 
50° C on a sample of paraffin wax (melting between 
45° and 55° C ) The results of a cycle of measure 
merits under a continuously applied voltage gradient 
of 600 volts per cm are shown in Fig 1 Commencing 
at the point A the temperature was lowered to B, 
then raised at a rate of about 1°C in 5 minutes 
along the curve BCD and finally decreased at the 
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same rate along DFB On regaining room tempera 
ture very slowly from B the conductivity had 
risen to t , and with temperature nso from this point 
followed the curve FOD On subsequent slow cooling 
to room temperature the conductivity attained the 
value H 

A discharge current, characteristic of dieleotno 
absorption, lasting usually for from 1 to 2 minutes, 
was obtained on condenser short oirouit immediately 
after a period of charge Measurements at 10 seconds 
after short circuit showed that the current magnitude 
at this instant p —v l through a maximum during 
temperature rise at 12° C and disappeared m the 
region of 66 s C 

A satisfactory explanation of the peculiar van* 
ttons in structure responsible for the phenomena is 
not possible until further experiments have been 
earned out, but it is probably ooaoemed with the 
presence in the wax, at temperatures below the 
‘sobdiiymg’ point, of a solid crystalline network 
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among which m interspersed a liquid phase In 
oonaequenoe of adsorbed ions, the boundary surfaoea 
of the two phases would have a greater conductivity 
than either phase, and where continuous, would 
form highly conducting bridges between the elec 
trades 

W Jackson 

Magdalen College, 

Oxford 
March IS 
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Calcium Sulphate Henuhydrate 

Much attention has been given to calcium sulphate 
hemihydrato srnoe it was recognised as the active 
principle of plaster of Pans, but its characteristics 
as a crystal species have hitherto remained somewhat 


vague 

Several workers have reported on the preparation 
of the pure substance m the wet way by various 
methods, but always in the form of excessively small 
crystals It has now been found possible to grow 
orystals of homihydrate’ of a thickness of 0 5-1 mm 
and length of 3-4 mm from solutions of calcium 
sulphate in hydrochloric, sulphuric, or nitric acids 
under the proper conditions as to dilution of the 
solvent and temperature These orystals belong to 
the trigonal system and consist of tho hexagonal 
prism 1010 capped by an obtuse rhombohedron 0112 
and terminated by small developments of tho base 
0001 The axes have lengths a — 6 76 A and 
e — 0 24 A , so that three molecules are comprised 
in the unit oell, tho density of the crystal being not 
far below that of anhydrite Details will be published 
in a forthcoming paper 

In its air-dry condition the oryBtal usually contains 
no more than 4 0-4 5 per cent of water, correspond 
mg rather to 3 CaSO, H,0 than to 2 CaS0 4 H,0 
The moisture oontent of hemihydrate* has, however, 
been shown by Linck and Jung and others working 
upon less well defined materials to be held in the 
same way as that of oeohtes This is now confirmed 
with the trigonal crystals, which may bo mado to 
givo up water to withm a tenth per cent or less of 
oomploto dehydration without losing form or trails 
paranoy , on exposure to moist air they then gradu 
ally regain the original degree of hydration On 
dead burning’ they are converted into peeudomorphs 
consisting of ordinary anhydrite 

Brought into contact with water, the orystals 
yield solutions supersaturated with respect to 
Ca80,2H,0. though the effect is not so striking 
aa with plaster of Pans, in a abort time bunches 
of dihydrate needles are seen growing out of favoured 
spots on the hexagonal prisms 

It seems, then, that anhydrite is dimorphous , we 
have the orthorhombic, comparatively inert modi 
float ion, and a trigonal one stable only up to 200° 
or thereabouts, whvoh can take up water seolitieally 
The behaviour of this latter m oontact with water 
m what oauses plaster to aet There may well be no 
essential difference between the ‘soluble anhydrite’ 
and tiie ’henuhydrate’ aooepted m the literature of 
calcium sulphate 


W A Castaki 

Imperial Chenuoal Industries, Ltd , 

University College, London 
April 9 


The Value of e/m 

Eddington 1 originally proposed the relation 
fe/Sra* - 136, and later* revised this to 137 Still 
later he proposed* a seoond relation, namely, the 
ratio of M, the mass of the proton, to m, the mass 
of the eleotron, is 1847 6* This seoond relation, 
oombmed with the value of the Faraday and Aston’s 
mass ofO“ leads* to s/m - (1 77031 ± 0 00014) x 10* 
E K units If, finally, one assumes the oorreotnem 
of Bohr’s formula for the Rydberg constant, there 
results*, h - (6 5490 ± 0 0011) X lO"** erg see, 
e - (4 775855 ± 0 000048) X 10-** M units 

Bond* has very recently noted that the beet oxpen 
mental value of s/m, whioh he takes to be 1 759, is 
approximately 136/137 of Eddington’s calculated 
value This new relationship is, however, closer than 
Bond states, srnoe 136/137 (1 77031) - 1 7574, and 
the best experimental value is now actually 1 757 
Thus Dunnington', from a new magnetio deflection 
method for free electrons, obtains 1 767 db 0 0015 
Gibbs and Williams’, from the interval of correspond 
mg H‘a and H*a spectral lines obtain 1 757 ± 001 
Kmsler and Houston*, from the Zooman effect of 
Cd and Zn lines, get 1 7570 ± 0 0010 

The method used by Kretschmar* yields not e/m 
but e/m (e*/*/A)*' The observed value of this rotation 
oombmed with Bohr s formula for the Rydberg 
constant leads to e/m - 1 7564 if the oil drop value 
of e ( 4 768) is assumed oorroct, and to ~ 1 760 

if the value of e (~ 4 80S) deduoed foam grating 
values of X ray wave lengths is assumed oorreet 
Those last two results are based on a recalculation 
of Kretsohmar's observations by me, using lm 
proved auxiliary data Henoe Kretsohmar’s work 
leads to a value of e/m entirely consistent with other 
reoent work if one assumes the oorreotnem of the 
oil-drop value of e 4 768 but not if the grating 
value, 4 803, is used 

If the reader will pardon an additional intrusion 
mto the popular domain of numerology 11 , it may be 
noted that 4 803/4 768 — 137/136, to one part in 
10* 

R T Boot 

University of California 
March 22 
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Reaction Mechanism of Oxidation-Redu ct ion 
Processes 

Cist aim considerations introduced by Franck and 
Haber 1 , Haber and WillstAtter* and Haber and 
Weiss* can be developed to give a ample mechanism 
for oxidation reduction processes m solution, which 
reproduces m all oases investigated the experimental 
observations, both qualitatively and quantitatively 
The relation sometimes observed* between reaction 
velocity and electrochemical potential can also be 
obtained, so that for the first tone a comprehensive 
theoretical treatment becomes possible 
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The owwntia l idea is the assumption of electron 
transfers mainly with ions (m some oases possibly 
the transfer of H), this loss or gam of electrons 
always taking plaoe one electron at a tune, whereby 
radicals are often formed This principle also holds 
generally for oxidation of more than one step 
For example, the mechanism of the oxidation of a 
bivalent positive (metal) v |pn (Me ) by molecular 
oxygen would be 

Me + O.^Me + O',, O', -t- H Z HO, 

(JHO, ^ O, + H,0)» (1) 
Me + HO, - Me + HO' r HO, + H : H.O, (2) 
Me + H.O, - Me + OH' + OH (8) 

Me +OH-Me + OH (4) 

HO, and OH are tho radicals thus produced The 
amount of hydrogen peroxide appearing as a reaction 
produet is determined essentially by the speed of 
its further interaction by reaction (3) The autoxida 
tion of certain organic compounds (hydroquinones 
leuoo dyes, SH-oompounds, etc ), some of which aro 
of biological interest 1 , seems to prooeed in a very 
jurilar manner 

Without a metal catalyst, many of these substanoes 
are oxidised appreciably only in more or leas alkaline 
media*, m which the presenoe of double or at least 
singly charged anions (R' or RH ) has to be assumed 
In such oases we need only consider reactions (1) 
and (2) (H t O, being formed as reaction product) 
the anion of the organic oompound being substituted 
for Me The formation of tho end product then 
results from the interaction of two radicals 

JR^R' + Bor 2RH Z RH, + R 

In seeking a relation between reaction velocity 
and electromotive force, it is first neoeeeary in all 
these oases to determine whether reaction (1) is to 
bo treated as an equilibrium practically always 
existent If this is so, we get tho experimentally 
observed relation* 

E, - A l + Ki log t 

holding (as a first approximation) during tho course 
of the reaction , E t being the mi measured at 
time t, A i and K t being independent of Et and t 
In oomparmg the rates of oxidation of different 
substanoes, a relation has been established expert 
mentally m certain cases* between the tunes (t,) 
for a given percentage change and the normal 
potentials iS,) of the oxidised substanoes This 
relation is of the form 

kg b - 

A, and JT, being independent of tf and E, 

This relation can also be obtained theoretically 
if we make the plausible assumption that, for the 
senes of substanoes for which the relation bolds, the 
velocity coefficients of the electron transfer reaction 
(2) are all about equal 

In more or leas acid solutions, many of the above 
mentioned organic compounds are oxidised only in 
the presence of metal ions 1 The oxygen then attacks 
the metal ion directly (reaction 1) producing HO| 
and Me , one of which can then react further as 
the actual oxidising agent In the oaae studied by 
La Her and Temple 1 *, the higher valent metal ion 
(Mn ) m evidently the oxidising agent, and thus the 


relation they obtained between rate and potential 
ean easily be deduoed 

There are further oxidation reduction prooesses of 
the type R" + Q -» R + Q' The oxidation of a 
given R' by different Q and vioe versa has been 
studied 11 From the mechanism 

R' + Q^R' + Q' (*) 

R' + Q'-R + Q* (6) 

a bimolecular velocity coefficient results, m agree 
ment with experiment 11 If the velocity coefficients 
for two different oxidising agents Qa and Qi, having 
normal potentials £* and Ej are k» and kt the ob 
served relation 

log “ const (Ef — Rj) 

follows again on the assumption of roughly equal 
velocity coefficients for reaction (0) in both eases 
A full diaouiMion will be published shortly 
I wish to thank Sir William Pope for his kin d 
assistance in many respects and Prof F O Dorman 
for his interest in this work 

Josxph Wxras 

Chemical Laboratory, 

University of Cambridge, 
and 

Chemical Department, 

University College London 
March 9 
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A New Guinea Fish Poison 
So mb tune ago Dr Hoashp forwarded to mo from 
Papua a sample of the root of a vme which he stated 
was used by the natives for two purposes, one, 
stunning fish from which the root receives its local 
name of New Guinea Dynamite , the other purpose 
is suioide 

For a tune I searched for active poisonous principles 
in the material, but finally reached the conclusion 
that the substance was a rotenone ocmtaming root 
its toxicity towards fish is thus aooounted for, but 
its poisonous action on mammals becomes doubtful 
Tho root gives a strong oolour test in the modified 
Durham reaction 1 and assays' of samples show a 
rotenone content of from four to five per oent 
Rotenone extracted from a parcel of the root by 
carbon tetrachloride, after raorystallisation from 
amyl aoetate had [a]” * — 221 9 m bensene (e, 0 582) 
and had mp 164° which was not depressed when 
admixed with an authentic sample of rotenone. * 
Dr Wood, of this University, from an examinatan 
of the leaves, flower and fruit waa of opinion that 
the plant waa a Dems, a view which was con¬ 
firmed by Mr White, the Government botanist of 
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Queensland A specific determination, however, was 
not possible on account of the quality of the material, 
and will have to await the arrival of further specimens 
this season 

The native name for the root vanes with locality, 
but it is known as tua or tuva on Dobu and Ferguason 
Islands I am informed that whilst tuva is used m 
some places in the Pacific specifically to denote 
Derru elltpdca, m other localities it is used as a 
collective term for fish poisons m general 
Referanoe is made to the New Guinea tuva in 
general literature*, and also to the supposedly 
poisonous properties of the local Derru root but 
in the latter oonnoxion I am mo lined to think that 
the psychioal effect of nauseating draughts on the 
natives cannot be overlooked 

A Killkw Macbeth 

Johnson Laboratories, 

University of Adelaide 

> Jam and Smith,/»< As Ohm (Am!) I 76 IMS 
■ Fortun^rfoiwrai rfDobn (Soutledfe 1M2) pp 60 174 


Polyspermy and the Endosperm 
In preparing an aooount of the life history of 
Acacia Railcyana I have found strong evidence of 
pol yspe r m y in connexion with endosperm formation 
The polar nuclei unfused before fertilisation have 
one large nucleolus each The sperm which on first 
contact with tho polar nuolei has 13 chromosomes 
present* (presumably telophase) (Fig la) proceeds to 
the resting condition, with a small nucleolus (Fig lb) 
In normal oases this group of two large and one small 
nucleoli is the moot prominent feature of the oentro 
of the sao at this stage Fusion is first between the 
sperm and one polar nucleus (Fig le) the produot 
then fUsing with the other polar nuoleus to form a 
nucleus with three nucleoli—one small and two large 
(Fig Id) Somo installoos were found of divergence 
from the above normal conditions for example 
thoro would bo in the centre of the sao one nuoleus 
with one large and one small nucleolus, and another 
nuoleus with one large and two small nuclooli (h ig 
2a), or there might be altogether four or five small 
nucleoli (Fig 26 e), but always at this stage the 
large nuclooli numbered two The inference from the 
above is that sometimes there are more than two 
sperms to be found in the sao There was never any 
indication that more than one sperm became asso 
oiated with the egg 



Ichikawa* discussing two oases of the preeeooe of 

three sperms m the embryo sac of CEnoAera, and 

other cases of polyspermy reported by other workers, 

oonsiders that there are two possible sooroes of the 

fcrtra sperm that more than one pollen tube dis 

,charges into the sac, or that more than two sperms 

are produced by the one male gunetophyte The 


former of these two possibilities is favoured in the 
oase of Aeaeta Batlejana, in view of the following 
facts 

In several instanoes two pollen tubes have ben 
sen projeotmg from one ovule long after fertilisation, 
and in at least two oases two pollen tubes were traoed 
across the nuoellus to the embryo sac at about the 
tune of fertilisation The pollination unit is a pol 
luuum of sixteen pollen grams There are from ton 



to twelve ovules (mostly twelve) in the carpel The 
ovules at the tune of fertilisation are naked Without 
the restriction of a micropyle, and with four surplus 
pollen tubes it is reasonable to expect that occasion 
ally two pollen tubes would enter an ovule simul 
taneously Moreover two pollmia have in several 
instanoes been found germinating on one stigma, 
their thirty two pollen tubes providing two tubes for 
each ovule with a surplus of eight In one oase, 
three polluua were seen on one stigma, when the 
forty-eight pollen tubes would provide four tubes for 
each ovule There is every reason therefore to expeot 
polyspermy Navashm and linn* record in ohalaso 
gamous Juglans as many as five pollen tubes to one 
ovule, and three pairs of sperms (one pair having 
already performed fertilisation) m one sao, with 
another pair about to be discharged into it I 

Search for the extra sperms in the sao of A 
Baileyana at the tune of fertilisation revealed two 
ovules containing structures that might be so inter 
preted, and one ovule showing possibly two tube 
nuolei at a stage after fertilisation was complete 
Further evidence should oome from chromosome 
numbers m the endosperm The haploid number is 
13 In ono endosperm a branched motaphose plate is 
regarded as showing 91 (7n), or 104 (8n) chromosomes, 
aooording to two possible interpretations of the 



structures (Fig Sa) Only large numbers were seen 
m the divisions in that endosperm In another 
endosperm, were one metaphsse of S3 (4n) ohronao 
gomes (Fig 36) and a late prophase and early anaphase 

estimated to represent 13 (») chromosomes eaah (in 

this oase one of tho sperms or a polar nuoleus would 

have divided without fusion) 
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From what literature is available to me here, 
seems that even where polyspermy is recorded or I 
discussed, it is only in connexion with fertilisation | 
of the egg But m Acacia Baxleyana I have seen 
suggestion of such an occurrence polyspermy being I 
indicated only m connexion with the endosperm 
The problem will shortly receive detailed attention 
as an abundance of suitable material is available 
here m the Aoaeias 

Ivor Vioxery Newman 
(Linnean Macleay Fellow m Botany of the 
Linnean Society of Now South Wales) 
School of Botany 
University of Sydney 
New South Wales 
Fob 16 
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Chemistry of the Red and Brown Algx 

In view of the fact that a study of the literature 
on the red and brown algw revealed considerable 
uncertainty as to whether true cellulose occurs in 
these plants the following Meawoeds were examined 
for celluloso by the usually aooeptod methods — 
among the red algae, Coralhna officinalis Bostrychut 
scorpioicles, Chondrus enspus Khodymema palmata 
among the brown algae Laminaria sacchanna L 
dgfUata, Fuchs terrains F vesxculosus Ascophyllum 
nodosum, Pelvetia canahculata and P canahndata 
forma libera 

The crude fibre was obtained by boiling altom 
ately with dilute nulphuno acid and diluto oauutio 
soda, washing the product and tea ting its solubility 
in ouprammoma its reaction to iodine and nulphuno 
acid, and tho possibility of obtaining acetyl cellulose 
By these testa the presence of cellulose was os tab 
lulled m every plant examined A full report of this 
investigation will appear in due oourso m the Annals 
of Botany 

Barbara Russell Wells 

Botany Dept, 

University College, 

London, W C 1 
March 19 


Specific Resistance of the Interior of the Red Blood 
Corpuscle 

Measurements of the electno impedanoe of 
suspensions of red corpuscles m scrum, up to 16 x 10* 
cycles/sec , give for the specific resistance of the 
interior of the corpuscle (sheep, rabbit, chicken) 
140 (± 10 per oent) ohms at 20° C This value is 
about twioe that of the serum The value is lower 
than that previously derived 1 from measurements up 
to 4 0 X 10* oyoles/sec , the difference being due to 
the inaccuracy of the extrapolation from these oora 
paratively low frequencies The low value of the 
resistance of the interior of the oorpueole as compared 
with that of the serum is chiefly accounted for by 
the non conducting bulk of the hemoglobin 
Hugo Fricxb 
Howard J Curtis * 

Walter B James Laboratory for Biophysics, 
Btolocao&l Laboratory* 

Cold Spring HArao^ Lor^ Island, New York 

1 H Tricks ud 8 Mow, J 9m PfcvM • 15S 1985 


Thermal Metamorphum around the Ballachulnh 
Granodionte 

From reoent studies of the metamorpluc rooks 
lying withm the aureole of the Ballachutish grano 
dionte it has appeared that there are present there 
most of the types of hornfelsos listed m Goldschmidt’s 
classification Derived from these are also silioa 
poor types m which corundum and spinel arc common 
Hypersthene has, however not been identified in any 
of tho hornfelsos which have been examined up to the 
present 

There is definite evidence that the contact margin 
of the granodiorito has undergone some contamination 
by assimilation of the country rocks This is shown 
by tho presence of conliento m specimens of the 
granodionte from the contact It is also noteworthy 
that hornblende docs not appear m these rooks, 
biotito is alone present and roeomblee more tho red 
brown haughtomte vanoty of tho metamorphios 
than tho greenish brown variety oommon to the 
normal granodionte Since it appears that the 
igneous rook has assimilated matonal from the sur 
rounding schists etc it is probable that tho hornfelsos 
have received something in exchange from the grano 
dionte irom a mineralogieal examination of the 
rocks there are indications that, while the grano 
dionte has bet omo ncher m alumina and potash the 
homfelses have received lime and magnesia It in 
proposed to carry out a number of ohomioal analyses 
which may defliutely establish the details of the 
suspectod interchanges of matenal 

A Jean Hall 



St Andrews 
March 15 


The Theory of Vision 

Ike view that the stimulation of the cones of the 
retina is indirect and taken place through the photo 
chemical decomposition of the visual purple by light 
aoems to bo proved and a fact How can the colour 
lees transparent cones be directly stimulated by 
light 7 How does this direct stimulation agree with 
the laws of photo chemistry T According to Grot 
thus s law, no effect can be produced by light unless 
it is absorbed 

F W Edhidgk Green 

Board of Trade 
S W 1 
March 23 


Occurrence of the Floating Barnacle m Bnttah Waters 
Orton and Rawlinson reoord, m Nature of 
March 17, the occurrence of Lepas fasciculans and 
L peetmata on the Cornish ooast in the summer of 
1933 As they state that the latter has been reoorded 
only about five tunes m British waters since 1803, it 
is worthy ot record that several specimens were 
taken on a box found floating off Port Enn IO M , 
in Apnl 1933 

H B Moore 

Marine Station, ^ 

Port Enn, IO M 
March 23 
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Research Items 


Eskimo Rock-Paintiflgt. Him Frederica da Laguna m 
the course of her reoent investigations among the 
Eskimo of Alaska discovered at Cook Inlet m the 
south west of Alaska a number of rook pamtings in 
rock shelters which she has recently described [J Soo 
Amtfnccmwfes, Pans, N 8 , 26, faso 1) No similar 
rook pamtings are known to occur elsewhere among 
the Eskimo and they have an individual style which 
differentiates them from the petroglyphs found 
among the Fajr^mn of south ocust Alaska miH among 
the Indiana of the interior of British Columbia The 
paintings here described are from four shelters of 
which three are on Kachemak Bay and the fourth 
m Tuxedm Bay on the western sido of Cook Inlet 
The drawings are m silhouette in red luematite mixed 
with fat borne seem to have been made with the 
finger or a stick others with a finer instrument 
Except in one instance (Sadie Cove) there is no 
effort at composition, nor arc all the figures on the 
samo scale Among the subjects represented are 
men boats with occupants, birds, of which the 
spooies can sometimes be distinguished whales 
(possibly), animals wounded by lanios seals and a 
pregnant woman The object of the pamtings does 
not seem to have boon purely artistic as they are 
never situated near habitations Various explanations 
were offered by the Eskimo, such as that they were 
intended to convey information about game and 
honoe they were made on a small Beale and well 
hidden so that the information should not be Available 
for those for whom it was not mtended Another 
explanation oanneoted them with the hunting rites 
of the sorcerer whale hunters, who use the fat of 
human victims as poison for their lances On tho 
other hand, it is pointed out that the Indians of 
British Columbia make rook drawings as a reoord of 
initiation rites or of objects seen in their visions 

Indian Pearl Oysters Dr Bum Prashad and Mr 
Jnanandra Lai Bhadun, after a prolonged study of 
the true pearl oysters of India, recognise five species, 
all belonging to the genus Pxnctada , these are P 
margantx/era, P vulgarxt, P dxemnxttx, P anomxoxdcs 
and P atropurpurea (*The Pearl Oysters of Indian 
Waters" Bee Ind Mu*, June 1B33) The chief 
specific characters used are the amount of convexity 
of the valves, the length and form of the hinge margin, 
the presence or absence of teeth and the oolour of the 
■hells Many of Jameson's varieties are done away 
with, making the classification considerably simpler 
There is an enormous amount of variation m each 
species Most of them have a very wide distribution, 
shells from different localities, and even from the 
same area, often varying much in form, outline, 
thickness of valves and oolour In addition to the 
diagnostic characters of the species, measurements 
of a number of shells from venous localities are given 
to show the range of variability in shape and sizes 

Crabs of tbs Genus Panpinidxa Steve A Glassell in 
« paper, “Notes on Parapxnnxxa affirm Holmes and 
its Allies” {Tran* Ban Dxego Soc Nat Hx*t, 7, No 
27, 1B33), describes Parapxnnxxa affirm, hitherto 
on*y known from a single female specimen found by 
Holmes and one unpublished reoord of a male and 
female by Mr G E MaoGimtie, from California 
The present author has oolleoted a senes of both 
males and females at San Diego, California This 


crab lives as a commensal m the tubes of a marine 
worm, now being described as a new species of 
Amphxtrxie This worm builds a slimy tube of mud 
and sand among dumps of shells and weeds at about 
mean low tide level in situations protected from the , 
full foroe of the waves Mr GlaaaeU reoognisos three 
meoiea of Parapmnxxa from the Paciflo P affin w, 
P nxtxda and P yokoyax, and three species from the 
Atlantic P hendereonx, P boxwxerx and P beau 
fortenex* In a reoent paper by Tune Sakai, however, 

A New Genus and some Species of Crabs from 
Simoda” {Sox Rep Tokyo Bunrxka Daxgaku (B), 1, 
No 12, 1933), a new spooies from the Paoifio is 
doeenbed, Paropxnnxxa atxatxca, obtained near Simoda 
attached to seaweed Paropxnnxxa nxixda was found 
living as a commensal with a terebelhd worm 
P yokoyax which is a new name given to tho Japanese 
species called affinxt by Yokoya is very like the new 
species from Japan but apparently differs m certain 
features, notably the shape of the telson The first 
zooal stago of P affinxt batched from an egg in the 
laboratory is figured, showing a resemblanoe to that 
of Pxnnoiheres pxeurn 

Detection of Tubercle bacilli The Edinburgh Medical 
Journal of March (41, No 8) is a tuberculosis 
number’, and Dr Alfred Emahe records attempts 
made to detect the tuberclo bacillus in tho blood 
stream in oases of pulmonary tuberculosis Contrary 
to Loewenstem of Vienna, who claims a high per 
centage of positive results in his oases, Dr Emslio 
foiled to detect the presenco of tubercle bacilli in the 
blood of 34 known tuberculous patients either by 
cultures or by animal testa This negative result 
accords with the experience of most observer* other 
than Loewenstem who have sought for tubercle 
bacilli in tho blood of tuberculous patients (see Prof 
Wilson s critical survey of the literature, Modioal 
Research Council, Special Rep Senes, No 182, 

Tuberculous Baoillasmia ’) 

Revision of the Ctratopsia Prof R S Lull, m a 
memoir of the Peabody Museum (vol 8, part 3, 
1933) has given a revision of that group of the 
dinosaurs known as the Oeraioptta Much work, 
both in collecting and m investigation, has been 
done since the earlier aooount of the group by 
Hatoher published m 1907, a few years after his 
death, which dealt with the American spooies In 
the present memoir the author brings our knowledge 
up to date by taking mto aooount not only fresh 
material found m the United States but also the 
discovery of Prooeratopt by the Amenoaa Museum 
expedition to Mongolia, a form which throws much 
light on the earlier evolution of the group Besides 
the description of the known species and a revision 
of them, the memoir deals with various other aspects 
of the family The history of disoovenes, the geo 
graphical and geological distribution, the morphology 
of the skull and skeleton, the brain and the evolu 
tionary changes that have taken place during the 
course of phytogeny are subjeot* that receive treat 
ment A gradual evolution along several parallel 
lines has taken plaoe, some of short duration, others 
longer, and culminating m the various species of 
the genera Trxoeratope and Torotaaru* These lines 
are not all definitely proved and in this the memoir 
must be considered as an interim report to be 
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corrected at some future date The results so far seem 
to show a similar evolutionary process to that shown 
by Osborn to have occurred m the Titanotheres, a 
principle applicable perhaps to vertebrates generally 
Works of this kind that bring up to date and sum 
manse our knowledge of various groups of animals 
are of great use, not only to the specialist but to tho 
general reader as well 

' Protein Building in Plants A problem which con 
tmues to excite interest is that of the methods by 
which proteins may be built up in plants and par 
tioularfy, tho nature of the raw materials used The 
passage of yean has not seriously affected the view 
that asparagino may be either a key substance m 
protein synthesis and degradation or else closely 
related to the key substanoe O Loew (Z angew 
Bot IB 018 , 1038) now suggests that the process 
of pro tom synthesis may start from the reduction of 
asparagine to the di aldehyde of aspartic acid, CHO 
CH, CH NH, CHO He directs attention to the oaso 
with whioh a substanoe of this type oould be further 
oondensed to its lability and to the possible methods 
by whioh it could be derived An essential part of 
the theory is the formation of labile condensation 
products and mioroohomical evidence is given as to 
the existenoo of materials of the type postulated in 
oertarn epidermal oells 

Botrytis Disease of Lettuce A very complete account 
by Dr M M Abdel Salam of the severe disease of 
lettuoo caused by the fungus Botrytxs cxnerea has 
reoontly appeared (J Pom andHort Sex March 1934) 
It is shown that the disease may produoe a vanoty 
of symptoms—a collar rot (red leg) m spring, lesions 
on the stem, mam veins, or upper leaves (head rot) 
through the summor, or outright killing if the plant 
is also attackod by frost in winter The disease is 
most severe on seedlings over wintered in a oool 
frame and higher temperatures diminish its effects 
High humidity favours attack The variety Lee’s 
Immens e proved resistant to the fungus, though 
there was a general tendency to outgrow the damage 
m spring Steeping the seedlings m 0 fi per cent 
Uspuhm or Hu green solutions for half an hour or 

Sterility in Plants Prof R Buggies Gates has pre 
pared a conoise summary of present-day knowledge 
of sterility m plants (J Boy Hori Soc , 69 141 
Feb 1934) Beginning with the methodical observe 
turns of Charles Darwin, the author traces the growth 
of knowledge on plant sterility until reoent tunes 
Investigations by Prof East provide a reasonable 
working hypothesis by way of explanation of many 
problems of sterility Definite sterility factors have 
been discovered for various species of Nteottema, and 
fertilisation can only be effected between germ oellS 
having different combinations of these factors This 
disoovery has been put to practical use by Or A B 
Stout, working with lilies, Means Williams and Slow 
for red clover and Messrs Crane and Lawrence for 
ohemes Gardens must be planned to include more 
than one “sterility group" if they are to be pro 
duotive Reoent knowledge seems to confirm Darwin’s 
anginal observations, for Correns described m 1928 a 
case of self sterility in ToBniea Afenstesu where eaeh 
plant was self-sterile, but fertile with every other 
plant of the species 

Microeeism* in Manila. In a reoent paper (But 
, 40. 288 , 1938), Father Repetti dusoussea the 


mioroeeisms reoorded in the Observatory of Manila. 
To a great extent he finds, they are due to the 
rhythmical beating of heavy waves on the coast of 
Luzon, for they appear and disappear with the winds 
-that raise the waves Sometimes, they are clearly 
connected with passing typhoons Partly, the very 
conspicuous tremors that are then seen are due to 
the wfrvea raised by the wind of the approaching 
typhoon But, when it oomes near Manila, the 
oscillations of the crust produced by the pumping 
effect at the oentre of the typhoon are superposed 
on those yatjxp byjhe sea 
v 

A ftew Recording Densitometer The Sooi6t6 Gene 
voise d Instruments de Physique (address of British 
agents—5/6, Brettenham House, Wellington Street, 
W C 2) has issued a description of a new reoordmg 
densitometer which is said to show a sensible un 
provemont over all other instruments serving the 
some purpose Its mam principle is tho usual one of 
allowing a greatly reduoed image (in this instrument 
so small as to make a primary slit unnecessary) of a 
glowing filament to travel along the plate to be 
analysed, the transmitted light, after passing through 
a Blit being rooeivod by a potassium photoeleotno 
cell Among the special features of the instrument 
are a very high speed of automatic reoordmg and a 
sharp response to small details of the plate, made 
possible by amplifying the photo eleotno current so 
that it can be measured by a sturdy milli ammo tor of 
short period instead of an ultra sensitive galvano 
meter of long period Tho apparatus oan be operated 
m full daylight and the reoordings are absolutely 
precise, being independent of mechanical parts such 
as gears or measuring screws Magnifications of 
3 4 6 8 10 15 20 and 50 times are obtainable, and 
the reoordmg is performed at a speed of 15 cm per 
minute on the diagram The ooat of tho instrument, 
which is not given, is said to be considerably below 
that of similar instruments 

Mean Lave* of Excited Atoms J H E Griffiths (Proa 
Boy &oc A Feb ) has investigated the mean lives of 
several excited states of the neon atom The atoms 
are excited in a glass spectrum tube by a high 
frequency oscillator, and the light w passed through 
a nitrobenzene Kerr oell between Niool prisms To 
make comparative measurements of the decay times 
of the different spectral lines, the Kerr cell was 
exoited by the osoillator through a phase changing 
circuit, but staoe the phase relation between current 
and voltage in the discharge tube is unknown a 
different method was employed to determine absolute 
values The discharge tube and Korr oell were oon 
neoted m senes and toe light path between them was 
varied by using a movable mirror The number of 
exoited atoms and toe intensities of too lines are 
both periodic, with a frequency twioe that of toe 
osoillator From toe positions in toe maxima of 
toe transmitted light, it was conoludod that the lives 
of toe exoited states varied from 4 X 1<H sec to 
20 X 10-* sec The experiments on several lives with 
a oommon upper state showed satisfactory agreement 
With a wide tube it was found that there was an 
appreciable lag between maximum current and 
maximum oxoitation, but this lag was not observed 
with a narrower tube At the higl$r pressures the 
depth of modulation of the light was snail with the 
wider tube, and it seems that electrons disappear 
from toe discharge mainly by diffusion to the 
walls 
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Evolution in the Expanding Universe 


A LECTURE wu delivered by the AbW O 
Lemaitre, professor of mathematics in the 
Umvoraity of Louvain, at Armstrong College, 
Newcastle upon Tyne, on the subject of "Evolution 
in the Expanding Universe'' before a joint mooting 
of the Durham University Philosophical Society and 
the Newcastle Astronomical Society on February 12 
Dr R A Sampson, Astronomer Royal for Scotland, 
occupied the chair, and the speaker was welcomed 
by Sir William Marne 

The age of the universe, calculated from the 
obeerved recession of the nebula, is about 2 4 x 10* 
years, whereas the ordinary theory of stellar evolution 
requires about 10 1 ' years If the matter m the 
universe were evenly distributed, the density would 
be 10*** gm /cm * The correction of Newton s law 
given by Einstein may be regarded as equivalent 
to a density, of negativo sign, associated with space, 
and if accompanied with a positive pressure the 
system would bo invariant in tho Lorentz trans 
formation This density, a coemieal constant, works 
out at — 10 ,J gm /cm * and as this is greater than 
the average density of matter, the effect produced 
would be, in general, a repulsion 

Taking any point as centre, the motion for a nebula 
at distanoe r is represented by 


expansion When r is put equal to infinity in the 
above equation, only the last term is important, so 
that the velocity squared is equal to X/3 o', from whioh 
the cosmical constant may be obtamed Actually, 
there must have been fluctuating density in the 
initial state, and areas m which the separation of 
matter was low than the mean In these, the matter 
would eventually fall back producing collapsing 
regions , more rarely, equilibrium areas would oocur 
which would divide into collapsing regions The first 
might produoe nebulae, the second, nebular clusters If 
these areas coalesce, some loss of kinetic energy must 
take place due to enoounters, and the original diffuse 
matter would agglomerate into stars 
A nebula has a mass of about 10* suns j its radius 
at ontical density would bo 10* light years, tho order 
of diameter is now about 1,000 light years The loss 
of kinetic energy will be 


where N is tho number of stars, m the avorago mass of 
oach, R the radius The gravitation energy of a star is 


O' 


The density of a vacuum is p» Xc*/4ir Q, where Q is 
the gravitational constant Over large (split ncal) 
areas this is to be regarded as a map in whit h distances 
normal to the radius vector are real but those along 
it are in a scale \/ 1 — h/c* where h w tho energy 
constant in tho equation of motion (h varies as r', 
and m as r* ) For some value h = c*. the scale becomes 
aero and the map ends, but actually antipodal points 
are the somo, like the points at the sides of a map 
on Mercator’s projection 

Suppose now that the universe onoe consisted of 
matter with an average density greater than the 
critical, but with an initial velocity sufficient to carry 
it over the critical radius, this gives the proper 


where r is the radius Multiplying this by N gives the 
total and dividing Nr/R -fix 10 ' — 8 per oent 
of tho gravitation energy of tho stars This energy 
becomes heat, and tho heat content of stars is of 
this order 

Regarding clusters, here also the right order is 
obtained They should have the same densities, and 
this should bo about the ontical density If N be 
the number of nebuhe m the duster, m the mass 
of each, 

Nm - c X D*d> 

where D is diameter, and d angular diameter in 
degrees, and c = 0 IMF* where V is the velocity 
of recession at 1 megaparsec The observations of 
Hubble and Shapley give figures of the nght order 
(10* suns) 


Salmon and Trout Disease 


I N the year 1911, oases of a hitherto unrecognised 
disease, oausmg death of large numbers of fish 
of various kinds, were reported from six nvers in 
the south west of England This was the first official 
record m Great Britain of the occurrence of furun- 
oukxns, a bacterial disease that has spread to many 
nvers m England and Wales and is now prevalent 
throughout Scotland Senous outbreaks occurred m 
the Conway and Coquet distnots in 1988 when 
salmon and migratory trout were attacked, and in 
the Rennet in 1924 and 1986, when the valuable 
brown trout flshenea suffered, and m reoent years 
the disease has oontinued to spread While in 1932 
there was a considerable abatement m tho number 
of senous outbreaks m English nvers, m Scotland 
conditions were nearly as bad as ever 
The monetary loss entailed by the spread of this 
disease must be large, since m one nver over a 
period of six years the estimated loss was £1,400, 


and m another larger nver it was £8,000 in three 
years But apart from this loss, there must be a more 
senous loss m the depletion of the breeding stock 
The alarming increase in the number of outbreaks 
led to the setting up of a Furunculosis Committee in 
1929, a oopy of the aeoond interim report of which 
is now before us * The report indicates the satis¬ 
factory p rogr e ss of research into the problem, earned 
out by a number of workers chiefly at the Bacteno- 
logioal Laboratory of the University of Edinburgh, 
among whom Mis Isobel Blake deserves speoial 
mention 

Furunculosis is a disease caused by a bacillus, 
B talmontctda, which infest* salmon, trout and ooame 
fish , m advanoed stages of the disease there may be 
lesions m the muscles, but in many oases death 
occurs without any obvious external symptoms and 
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the cause oaa only be definitely proven by baoteno 
logical examination 

Once established m any locality, the spread of the 
disease is practically uncontrollable Experiments 
have shown that infection can be water borne or 
earned in food, and that the presenoe of fish that have 
died from the disease may be a serious Bouroe of 
infection The disease is not brought m from the 
sea, and migratory fish may be infected in the fresh 
water sooner or later after they have left the sea, 
the fish appear to be highly susceptible when they 
first enter fresh water 

The most dangerous source for the spread of the 
disease is the occurrence of earners m which the 
bacilli are present m small numbers only and are 
located m the kidneys Such fish may live apparently 
unharmed for a considerable tune but generally fall 
victims themselves in the end, not without however, 
infecting other members of the oommumty before 
their death It has been found that wounds and 
scratches render fish especially liable to infection 

It is probable that the disease has been spread 
over so large an area by the practice of stocking 
rivers with eggs and fry from other localities and from 
fish farms It has now been shown that the eggs 
can be sterilised with dilute solutions of acnflavmo 

Experiments and observations m Nature show that 
the outbreaks of the disease are controlled by tem 
perature conditions a temperature within a range 
of about 66°-fl6° F apparently being neoeesary for 
its spread and development when the fish are healthy 


lea have been reported of the ooourrenoe of the 
disease at lower temperatures among fish m poor 
condition after spawning Overcrowding is a further 
predisposing cause for outbreaks and it is noticeable 
that where barriers occur to cause the oongrogation 
of fish awaiting flood water the disease is prevalent, 
where possible therefore, suoh difficulties m the 
paths of the fish on their upstream migrations should 
be removed The reporting of suspected outbreaks 
i soon as possible is of the utmost importance, as 
is also the quick removal of all dead infected fish 
Of even greater importance at this stage is the 
necessity for the passing of legislation whereby action 
may be taken to reduoe risk of further dissemination 
to a minimum In Deoember 1929 an interim report 
was submitted in which a system of control was 
urged so that importation of live fish might be 
controlled and notification of outbreaks of disease 
made compulsory, and that there might also be 
power of control both over fish farms and over open 
rivers declared to be infected It w to be hoped that 
the necessity for such action in the near future will 
receive serious consideration before the plague has 
assumed Much alarming proportions as has been 
allowed with the musk rat It is however evident 
that one of the mam difficulties in controlling the 
disease is that the symptoms are not always obvious 
and that identification necessitates sending the 
oorpsen to bacteriological laboratories for examination, 
and furthermore that they should arrive before 
decomposition has set in 


A New Experimental 

W ITH the advent of the talking film, the 
recording of speech has recently received 
considerable attention but, as at the time of the 
invention of the phonograph, more interest is shown 
in commercial circles in the entertainment possi 
bihtiee of the new electrical methods of speech 
recording and reproduction In experimental 
honetics the older mechanical methods still pre 
ominate At Armstrong College, Newcastle upon 
Tyne, with the support of Prof W E Curtis and 
Prof W L Renwiok, an investigation was undertaken 
by Mr R 0 L Curry, Noble Memorial Scholar, of 
tho available methods of speech recording with the 
object of seeing how far these were suitable for 
classifying speech sounds, particularly those of local 
dialects The work of making and testing different 
types of apparatus has been so successful that the 
Council of the College mindful of the importance 
of the investigation, has granted spaoe in a newly 
acquired building for a phonetics laboratory to house 
the apparatus, and in whioh records «aay be taken 
under conditions free from noise and vibration 
The laboratory looks out upon an empty oourt 
and the windows on this side are sealed and provided 
with dark blinds The floor is of ooncrete and the 
partition walk are 1 ft thick, so that it was thought 
unnecessary to mtroduoe sound insulating material 
except on the door, which is faced on the inside with 
a layer of Newall’s Asbestos Blanket A ventilating 
shaft m the thickness of the wall leads out to tho 
roof at a point sheltered from street noise To make 
doubly sure that no ‘ground noise’ shall reach the 
recording apparatus, the microphones are plaoed m a 
double walled insulated kiosk of the telephone 
cabinet type There is also provision for the develop 
meat of photographic plates 


Phonetics Laboratory 

1 he recording doviooM which art at prem nt available 
in the laboratory are oh follows 

(1) A kymograph namelv an instrument in 
which the pressure variations which occur m the 
mouth nose and throat during sptx ch can bo 
severally communicated to membranes provided with 
Btyles which make traoos on a revolving drum 
Owing to the damping and distortion introduced by 
the recording mechanism this instrument is useless 
for obtaining exact traces of speech sounds, but is 
fully satisfactory for recording the relative time 
intervals involved in speech sounds, and for de term in 
ing the relative extent to which different parts of 
the vocal apparatus contribute to tho sound, os, 
for example, m the nasalisation of a vowel or a con 
sonant 

(2) An Einthoven string galvanometer which 
while capable of giving accurate traces of vowel 
sounds, is too heavily damped with regard to fre 
quenoies above 6 000 cycles/sec to record correctly 
the fricative high pitched sounds associated with 
many of the oontinuant consonants This is m fact, 
the pnnciplo of the apparatus bj which most talking 
films are made 

(3) A cathode ray tube This is the most effective 
instrument of all and is capable of delineating the 
wave form at all frequencies to which the micro 
phones are able to respond For visual examination 
of vowel sounds a sweep oircuit is used, which 
allows of a single wave pattern being held' on the 
screen) otherwise a moving film camera is used, capable 
of taking photographic records of the to and fro 
motion of the spot on the fluorescent screen at 
6 ft /see , a rate which permits of the reoordmg of 
the high frequency stopping and starting noises that 
are characteristic of the consonants 
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(4) There is also an electno gramophone reoorder 
for malting dialect gramophone records, and a jet 
tone apparatus for studying the action of the vocal 
in speech 

first work of the laboratory, whioh is under 
the joint supervision of Mr H Orton, of the English 
Department, and Dr E O Richardson, of the 
Physios Department, will be to obtain definitive 
pictures of the standard English speech sounds This 
work is, in faot, almost completed Records of 
dialect speakers will then be taken for the purpose 
of the main object of the laboratory, which is the 


comparative philology of the region in whioh the 
University of Durham lies In thus connexion, room 
is provided elsewhere m the College for card indexes 
of local variants in pronunciation 
For the benefit of others who may be intending 
to take up similar work, it may be mentioned that 
the oost of the equipment of a laboratory such as 
this is quite moderate Exohiding the string galvano 
meter (whioh is not essential), the whole of the 
equipment has oost less than fifty pounds, although 
it is true that this does not include the oost of the 
labour of assembling the apparatus 


Chemical Society's Mendelieff Commemoration 


T HE oentenary of the birth of MendeWeff was 
commemorated by the Chemical Society on 
April 19 when Lord Rutherford delivered an address 
at the Royal Institution on The Penodio Law and 
its Interpretation" 

About the period 1860-70, accurate atomio weights 
and chemical data were available for the known 
elements, and the time was npe for some conneotmg 
generalisation The conception of a penodioity in 
properties when the elements are arranged in tho 
order of their atomic weights was advanced ten 
tatively by Newlanda in 1864 Mendoteoff was the 
first, m 1869, to enunciate the law clearly, to perceive 
its utility in correlating and even correcting the 
reoorded chemical properties of the dements and to 
mako from it predictions whioh might be verified by 
later investigation 

Mendelodfls first table, published in 1871, bears a 
remarkable resemblance to that of the present day 
He peroeived the true place of the transition elements 
in the Boheme, and did not hesitate to reverse tho 
apparently discordant order of iodine and tellurium 
Where his table demanded tho presence of then 
unknown elements he ventured to predict their 
properties, his prophecies being strikingly fulfilled by 
the subsequent disoovory of scandium, gallium and 
gormanjum 

The disoovory of argon and its oongeners by 
Ramsay, at the close of the century, led not to an 
alteration, but to a widening of Mendeldeff a sohemo, 
the inert gases falling naturally into a group of aero 
valency and forming a transition between the halogens 
and the alkali metals During this period, toe 
Penodio Law lacked any theoretical background 
whioh might lead to its interpretation Sir J J 
Thomsons recognition of the electron as a oon 
stituent of all atoms of matter, in 1897, first led 
to the oonocption of tho electrical structure of 
matter 

Lord Rutherford himself has been intimately oon 


neoted with muoh of the subsequent development in 
this field From consideration of the scattering of 
a particles by heavy atoms, he was led to the nuclear 
theory of tho atom, aooording to whioh the moss of 
the atom is concentrated m a minute, positively 
charged nucleus, the charge on which is proportional 
to the atomio weight of the atom The conception 
that tho nuclear oharge and ordinal number of an 
element might be the same was applied by Bohr in 
his theory of spectra It was brilliantly verified by 
Moseley s work on the X ray spectra of the elements, 
whioh fixed tho true order of the elements, and 
showed that only 92 exist from hydrogen to u ranium 
Of these, only one—No 88—still awaits disoovery 

The recognition of atomic number rather than 
atomio weight as defining the properties of the 
elements cleared away the apparent discrepancies in 
Mendeltaff s table It has been found that most of 
the elements are actually oamplex, consisting of 
isotopes having the same nuclear oharge but different 
manur e Tho chemioal properties of isotopes, de 
pending on nuclear charge, are identical properties 
depending on mass may differ sufficiently to render 
separation possible, as is the case with hydrogen and 
lithium 

The explanation of the Penodio Law must lie m 
tho arrangement of the outer electrons Bohr’s oon 
of quantised planetary orbits has been de 
by the new wave mechanics to give a oom 
plete picture of atomio properties Tho rare gases 
nave highly symmetrical, tightly bound oonfigura 
tions Addition of suooessive electrons leads to the 
occupation of toe next group of orbits, and runs 
parallel to the observed chemical properties of the 
elements A penodio pattern is thereby obtained, 
repeating after each inert gas, in which the transition 
elements and rare earths find a natural place About 
the structure of atomio nuclei, little is yet known 
the recognition of any periodicity with increasing 
nuclear oharge awaits the discovery of the future 


Increase in Temperature due to Solar Radiation 

1FES8IONAL NOTE No 68 of the Meteor© 


f-^ogwal Offioe, toe title of whioh is "Maximum 
Day Temperatures and the Tephigram", by Lieut • 
“ ■ " ~ " " m of the problem of esti 


Col E Gold, is a 
mating the probable rise of temperature m the 
oourse of a single day during clear v '* 
of the solar radiat i o n , with the aid 
of Sir Napier Shaw 

In the ‘tephigram’ the rectangular 
‘-*-’ ““'■“'opy, and any 


h the aid of the ’tephigram’ 


a and entropy, 


I any closed area, 


corresponding with a cycle of changes of a portion 


respectively by ver 
moist adisbatios, _ 

saturated air that is rising and expanding, and is 
m oonsequenoe having its entropy increased by the 


are repres e nted by sloping lines that become r 
nearly honsontal at low temperatures owing to tbs 
diminished oapamty of air for water vapour at suah 
tempe r at u res This form of diagram is In uss in the 
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For feiting Department of the Meteorologioal Office 
and the note, apart from the intnnue interest and 
importance of the subject should be helpfbl to fore 
oaeten when interpreting the sigmfioanoe of the 
physical state of the atmosphere revealed by observe 
tiona made in aeroplanes equipped with meteorological 

A discussion of the energy equivalent of 1 cm 
on this diagram leads up to a consideration of the 
amounts of radiation received m different months 
and the heights up to which the dry adiabatic lapse 
rate can be brought into being m each case, given 
isothermal oonditions initially 

When passing on to consider what proportion of 
the total mooming radiation may actually be avail 
able for warming the atmosphere allowance having 
been made for the increased radiation from the 
earths surfaoo the mooming diffuse radiation of 
short wave length the reflected radiation and for 
the heat absorbed in evaporating water from the 
surfaoe the author is on difficult ground An estima 
tion of the last item for example has apparently 
been based entirely on figures for the evaporation 
from water tanks the relationship between such 
figures (practically the only data available) and those 
representing the average evaporation by day at the 
season m question from unit area of the earths 
surfaoe is very much a matter of speculation The 
table on p 8 giving the various allowances suggests 
however that in summer this may be a very lm 
portant item A suitable warning in regard to the 
uncertainties of all these allowances would not have 
been out of plaoe in order to prevent the uninitiated 
from thinking that the difficult problems under 
discussion have reached anything approaching an i 
exact quantitative solution E V N 


University and Educational Intelligence 

Bibkimohax —The University has decided to 
institute a Department of Industrial Hygiene and 
Medicine and arrangements are being made with 
the view of opening it on October 1 1934 It u 
believed that this is the first department of this 
nature to be established in a Medical School m Great 
Britain The research work contemplated inoludes 
the investigation of the deleterious action on work 
people of the materials they work with and methods 
of prevention, the training of medical men to advise 
employers as to methods by which the number 
of oertam types of accidents may be reduoed the 
selection of employees for various kinds of work and 
improving the hygiene of factories It is probable 
that the University will grant a diploma to those 
who oompleto the ooune suooeesftilly 

Caxbudob —The Sheepshanks Exhibition for 1934 
has been awarded to G G Pendse of Downing College 

The Lmoora Lecture will be delivered by Sir 
Henry Dale, director of the National Institute for 
Medical Research on Saturday May 8 at 8 p m , in 
the New Museums The title of the leoture will be 
Chenuool Transmission of the Effeots of Nerve 
Impulses 

London —The degree of D So m ohemistry ha* 
been con fer red on H E Cox (private study) tor ten 
independent publications and four conjoint subsidiary 
contributions relating to the obeanool examination of 
furs m relation to dermatitis and tood analysis 


Applications for the Bay lias Starling Memorial 
Scholarship tenable at University College London 
W C 1 must be sent to tho College Secretary not 
later than May 12 The annual value of the scholar 
ship is £120 with exemption from tuition fees lhc 
scholar will be required to follow a course of study 
approved by the Jodrell professor of physiology 
involving a training in the principles and methods 
of research in physiology or biochemistry or both 


Science News a Century Ago 
Kings College London 

On April 30 1834 tho annual court of governors and 
proprietors of King s College was held for reoeivmg 
the n port of the oounoil for the previous year The 
Arohbishop of Canterbury presided The report 
stated that tho oounoil had previously expressed 
soma doubts as to whether it would be possible to 
complete the river front owing to the considerable 
sums promised by subscribers not being forthcoming 
A meeting however had been held at whieh it was 
agreed to make an appeal to the friends of the 
institution and the oonsequonce was that m ad 
vanoes of ten per oent on the shares and in sub 
scriptions and donations a sum of £7 297 17* had 
been rooeived During tho year there had been 104 
regular and 171 occasional students in the senior 
department 66 regular and 178 occasional students 
in the medical class and 404 students in tho junior 
department A class of associates had been instituted 
The College had never before been so prosperous 
Iwo ad iitional schools had been added so that there 
were now seven schools m the metropolis acting m 
union with the College Tho reoeipts for the year 
were £16 197 Us 6tf and the expenditure £12 446 
14s 6 d leaving a balance of £3 780 17s Id besides 
£4 000 n exchequer bilk 

Friday Evening Meetings at the Royal Institution 

At the annual meeting of the members of the Roy al 
Institution on May I 1834 the Visitors oommonted 
on the increased membership and improved financial 
position shown by their Report This satisfactory 
state of affairs they attributed largely to the interest 
excited by the Friday evening meetings which hod 
been begun about 1825 and had bocome a regular 
feature of the Institution s activities The Visitors 
reminded members how deeply they were indebted 
for these advantages to the unwearied exertions 
important disoovenes and happy illustrations of 
one who has contributed tho chief attractions 
to the meetings m question The reference is 
to Faraday Not only hod he given a consider 
able number of the discourses himself but from 
the beginning had acted as secretary of the small 
oommittee oharged with the duty of arranging 
the Friday evening discourses That their success 
depended almost entirely on hu activities may 
be inferred from a letter written to Faraday in 
1839 m which W T Brando then the senior pro 
feasor at the Institution, regretted that he oould 
not help at a time of emergency He wrote You 
know how sod a figure I cut on thoOe occasions 
and as to the tact "requisite for their general manage 
ment and arrangement I candidly oonfeaa I have 


it not 
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Bslgravc Literary and Scientific Institution 

On Saturday, May 8, 1884, as reported in the 
Times, a public meeting was held to give effect to 
the arrangements of the provisional committee of 
the Belgrave Literary and Scientific Institution, and 
for opening the Institution for the accommodation of 
members Earl Fit*william presided and the report 
of the committee said that the foundation of the 
Society had been laid by voluntary subscriptions of 
books, and that it was m tended to open No SO, 
Sloane Street for the purposes of the Institution 
Dr Lardner and others had offered to give lectures 
gratuitously, the Duke of Sussex had consented to 
accept the oftioe of patron and Earl Fitswilliam that 
of president 

A New Orchid 

Probably the most important account in Curtu' 
Botanical Magazine for 1834 u that of the first 
flowering of the new orchid Epidendrum bioomutum 
from Trinidad, whioh occurred in April 1834 at Went 
worth Gardens, the seat of Earl Fitswilliam, under 
the care of Mr James Cooper, the celebrated orchid 
grower The specimen is described (p 3332) as having 
produced large and highly fragrant blossoms, which 
smell like the Persian Ins This plant was intro 
duoed into England by Mr John Sheppard, curator 
of tho Liverpool Botanic Gardens, marked as 
“Cattleya n sp ” It had many points in common 
with that genus, especially m its general habit and the 
largo flower, but differed remarkably in the labellum 
and the shortness of the column The specimen was 
sent to Prof Lindley who replied to the editor 
‘ Your Trinidad orohideoua plant is certainly a new 
species but I think it can not be separated from 
Epidendrum The only distinction between it and 
that Genus consists in the la helium being distinct 
from the column but you will find various degrees 
of separation between those parts in E asperum, 
venosum, vttellum and bidentatum which nobody can 
doubt are genuine Epidendra Should you, however, 
be of opinion that it nevertheless must form a new 
Genus, its character will have to depend upon the 
large sue of the petals and tho slight adhesion of 
the sepals to their base The latter is however a 
fulaeious character and the former occur* in what I 
consider true Epidendra " 

Other Flower Records 

Further interesting records of the flowering of 
rare orchids and other plants introduced into Great 
Britain occurred in April 1834, mostly at Kew 
Gardens In Curtis' Botanical Magazine (p 3401 , 
183A) is described the first flowering at Kew of 
Pteostylis acuminata, the acuminated pteostylis 
(Orchids*}), of a singular Australian genus intro 
duoed by Mr Cunningham from Port Jackson m 
1827 Acacia elangaia (Leguminos®) a slender and 
beautiful species from the Blue Mountains of New 
South Wales and the interior to the west of Port 
Jackson, originally discovered during the first ex 
pedition of Mr Oxley to the Lachlan River in 1817 
and introduced into England m 1823, when the plants 
were reoeived at Kew, was in frill flower at the latter 
gardens m April W4 Another flowering record j 
of the month, m tjfpgardens of Mr William Christy 
at Clapham Koarawas Schtnus molle, the Peruvian 
mastiek tree (Terebmthaoess), whioh grew wild m 
Chile, Peru and Mexloo The occurrence is recorded, 
with a plate of the bloom, in the 1834 volume. 


Societies and Academies 

London 

Society of Public Analysts, April 4 Guy Babb and 
A L Thobooooo Determination of small quantities 
of fluorides in water The reagent consists of an 
aqueous solution of xiroonium oxychloride and 
sodium alisann monosulphate The test is sensitive 
for 0 1 part of fluorine for concentrations up to 8 
parts per million A W Middleton A test for 
ethylene glycol and its application in the presenoe of 
glycerol The test is baaed upon the oxidation of 
glycol to oxalic acid by means of nitric acid, whilst 
under the same conditions glyoerol yields akiehydio 
substances Glycerol does not interfere unless present 
to the extent of more than 78 per cent of the mixed 
aloohols, and the test is sensitive to 0 1 gm of 

r ol m 10 ml of aqueous solution W Mather and 
J Shanks Detection of diamines in leather 
Tests are described whereby extremely small quanti 
ties of para and meta diamines can be detected m 
dyed and finished leathers These diamines oan be 
extracted from leather in the oold by means of N /10 
hydrochloric acid or 1 per cent acetio acid, and that 
precipitation of the extracted tannins with lead 
aootate does not interfere with the subsequent tests 
for diamines Tho reagents used include 0 1 per oent 
solutions of dimethyl p phenvlene diamine, dimethyl 
aniline, aniline, o toluidinc, p phenylene diamine, and 
rn toluylene diamine 

Royal Meteorological Society, April 18 D Brunt 
The possibility of condensation by descent of air 
From a consideration of the variation with height of 
the humidity mixing ratio, it is shown that in the 
stratosphere condensation can occur in descending 
air masses which take up tho temperature of their 
environment The fact that saturated water vapour 
produces condensation when expanded adiabatioally 
while other saturated vapours produoe condensation 
when compressed adiabatioally, is discussed briefly 
D Diwar An investigation of the statistical 
probability of rain in London The paper gives an 
aeoount of an investigation of the frequency of ram 
at Kew, based on hourly tabulations of rainfall from 
1872 to 1921 Amounts of ram were classified as 
heavy’, ‘moderate’, slight’, or *no ram’, according 
as the quantity which fell in a 6 hour interval of 
the day was 1 mm or more, between 0 6 and 1 nun , 
between 0 2 and 0 8 mm , or less than 0 2 nun 
The interval* were taken as early morning, forenoon, 
afternoon and night, each division of the day being 
taken to cover an interval of 0 hoars Each month 
was divided into three periods of approximately 
10 days The probabibty of ram of a given amount 
in a given interval of the day during these periods 
was obtained by dividing the number of occasion* 
on whioh ram of that amount had fallen by the number 
of possible oooasions A comparison between actual 
values and figures ooraputed from the average prob¬ 
ability shows that the frequency of ‘heavy’ ram m 
6 hour intervals for individual days is distributed 
approximately according to a ohanoe distribution 
The average probabibty of ram mat hour interval is 
approximately 1 in 9 for heavy nun, approximately 
1 in 20 for moderate ram , approximately 1 m 33 for 
slight ram Caleb Mills Savillb Some ram fall 
variations, England and N ew Eng land (U £LA ^ The 

periods of from one to twelve consecutive months is 




NATURE 


April 28, 1994 


similar in both localities Details are given aa to the 
extremes of rainfall recorded at West Hartford 
(USA) for periods of 1-130 oonsecutivo months 
In Great Britain a run of wet yearn persisted before 
the present drought but in New England dry yearn 
predominated This marked inverse relationship 
held from 1868 until 1832 m the oaae of residual 
mass curves, and from 1888 until 1832 with a some 
what different set of data expressing the rainfall aa 
6 year means 

Paws 

Academy of Sauces, March 0 (C R , 198, 861-886). 
Ch Fabry The use of the red cad m iu m lme as a 
meteorological and spectroscopic standard A 
discussion of the suggestion of Pdrard that the red 
lme of cadmium is unsuitable as a standard, because, 
under certain conditions, it can be changed into a 
fine doublet In viow of the work already earned 
out with light of this wave length and of the eaae 
with which this reversal can be avoided, the author 
disagrees with the view of Pdrard Jian Rby The 
working of a thermooompreesor carrying suooeesively 
two compressible fluids of different densities Expen 
mental results Luc Picart The calculation of the 
orbits of the visual double stars A VayssiAbk 
T he internal organisation of the nymphal larvss of 
fiartwoa Gaston Julia was elected a member of 
the Seotion of Geometry, m succession to the late 
P Painlev6 Bertrand Qambtxb Tetrahedra 
inscribed in a biquadratic and oircumsonbed to a 
developable of class 4 genus 1 or to a quadratic 
R Jaoqubs Certain oongruenoee of spheres 
Gsoboxs Kxjbjspa Directed ensembles Gkobobs 
Giraud A now generalisation of questions relating 
to equations of the elliptic type J Gxbonimus 
S ome extremal properties of polynomials Soula 
T he zeros and poles of a meromorph function in a 
sector P Vinubnbini The centres of gravity of 
homogeneous finite bodies J Qttenheimkb The 
displacement of water in the course of submarine 
explosions J Dupuy The apphoation of mter 
forenoe to the study of the distribution of tho 
pressures and velocities round the wing of an aero 
plane Edmond Bruk The heating by friction of 
a body undergoing rapid displacement m carbon 
dioxide Hum Roubb An inequality with very 
long period of the mean motion of Pluto due to 
the action of Uranus A Dauvxluxr The nature 
of the photosphere and of the electronic emission of 
the sun P Salbt The measurement of the velocity 
of the light coming from the stars From an analysis 
of the experimental data available, the author oon 
dudes that the speotrosoopic method gives different 
values for the velocity of light according to the 
spectral tvpe P Lxjay and Lou Joe Vm Observa 
tions of the intensity of gravity m the north-east of 
China The results of measurements with the Hoi 
weak Lejay instrument for 87 stations are tabulated 
Bxkmaxd Kwal Spinors and quaternions L 
Dunoyxr The measurement of small expansions 
Suggested modification of the Chevenard interference 
ddatometer P Donxelot, E Pieebet and J 
Divorce Indirectly heated valves in the amplifies 
tna of continuous currents V Posvtal The 
Aton of thepolansed ether F Boubion 
and Wt.tj D Beau The magnetic study of hydratM 
thoria. Hydrated thorn behaves from the point of 
view of its magnetic properties aa a mixture of water 
jud a feebly paramagnetao hypothetical oxide, ThO, 
P # Lind t The magnetic prope rti es of mixtures of 


liquid osone and oxygen The magnetio susceptibility 
of pure liquid osone The specific susceptibility of 
liquid ozone, at temperatures near that of liquid air, 
is about 1 fi x 10-', with a thermal variation oertamly 
lees than one third of that which would be predicted 
from Cones law Albert Perrier and Mule T 
Kousminr Longitudinal magneto thermoeleotno 
effects m nickel and iron theoretical interpretations , 
P Debye, H Sack and F Coulon Experiments 
on the diffraction of light by ultra-some vibrations 
F W outers The diffraction phenomena of Fresnel 
with a large source [of light] Pioon Some sohi 
bihties of quinine icidobismuthate The behaviour 
of the quinine salt with acetone, cyclohexanone and 
ethylene glycol is described Parxbkllk Polan 
metric researches on narootmo Narootine, lsevo 
rotatory in organic or neutral media, is dextrorotatory 
in acid or basic solution Mux Sabine Form : 
The oxido reduction potential of the system 
xanthine ci uric acid Victor Lombard and Charles 
Eichnkb An attempt at the fractionation of 
hydrogen by diffusion through palladium Hydrogen 
which has been diffused through palladium diffuses 
at a different rate from the non diffused hydrogen 
The authors are not molined to ascribe this difference 
to the accumulation of impurities, but oonsider that 
the fractions probably contain different proportions 
of allotropio varieties of hydrogen Edouard 
Rbnckeb Study of the softening point of vitreous 
bodies by differential thermal analysis Marcel 
Chaussain and Henri Fournier The ohemioal 
methods of cleaning light and ultra light metals 
after oorroaion The use of mtno acid for removing 
the products of oorroaion of the light metals, requires 
a correction for the dean metal dissolved A suitable 
method of obtaining this correction is indicated 

(To b* continued) 

Geneva 

Society of Physics and Natural History, December 21 
P Roasnca The speotrographio photometry of the 
F t stars On the basis of 120 speotrograms the 
author states and discusses the relation between the 
magnitude and the length of a spectrogram This 
relation, which is linear, depends on the spectral 
type F Batslu, D Zikmbt and P Oazel The 
epioephalic reflex in amphibians 

Cracow 

Polish Academy of Science and Letters, Deoember 4 K 
Dzdbwonski and T Duzyx The action of ohlor 
aoetyl chloride on p naphthol P Lada Oon 
tnbutions to the genetios of fragile rye J Wlodxk, 
Mme M Wodzioka and E Ralsxi Granitic soils 
oovered with plants requiring lime (Mbrskte Oko, 
Haut Tatra, Poland) K Gajl Branchtnseta 
paUtdoaa from the Tatra massif oonstdeied as a new 
species Remarks on the morphology, ecology and 
zoogeographioal distribution of this species Zdt 
Raabb Certain species of the genua ConehopMurvs, 
M Gibysztor i The group of species Dalylka 
rwyfts (Rhabdoocela) F Bteda The nomenclature 
and dasaifioation of certain species of Nummulma (3) 

Z Grodxxnsxi The development and comparative 
anatomy of the axial blood vessels m the anterior 
extremities of vertebrates J Zactwili c ho w b xi 

of the Tnahoptera h Sxarxynskt (Batrogemo 
substances of p&utt origin, W. Hxntatta The 
reaction of the oapdUry vessels of the rabbit denag 
the working of the oortioal eentrea. 
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Janos ry 8 S Maeu moxwic i TrsnaSative meant 
and the law of Qauaa H Oin The Stamm* 
mosses oonaidered u an index of the character of 
the flora and climate aa well aa the principal petn 
faction* of the diluvial epoch J Stack The genua 
Onoopodura and also a new species belonging to 
this genus found in the oaves of north east Italy 
T Vxtulani and R Schulex The hypophysia of 
the small Polish hone representing the type of the 
tarpan horse (1 and 2) 

Leningrad 

Academy of Sctsncts (CM No 8 1084) V Foot 
New asymptotic expression for Bessels functions 
N Koshuakov On a oertain definite integral 
oonneoted with the oyhndnc funotion K, (x) I 
Vxbchxhio and I Kholmogorov Discontinuities 
m the functions of two variables A Kapustinbkij 
The problem of the oomposition of air in the strata 
sphere Samples of air brought from the stratosphere 
by Prokofiev proved to bo almost identical with the 
air near the ground This can be explained by the 
enrichment of the stratosphere by nitrogen owing 
to gravitation (Laplace s rule) and by oxygen through 
thermal diffusion as described by Dootson Chapman 
and Endskog O Kvatu, N KxnararxwsKY and 
A Ixuppov The absorption spectrum of thallium 
vapour in the ultra violet M Savostlanova The 
problem of the excitation of an alkali haloid crystal 
A Chiohibamn and M Oparina The volatile base 
of Valerian roots The base is a colourless oil which 
does not crystallise at 0° C and is insoluble in water 
I N Nazarov On metal ketyls of the aliphatic 
senes (2) It ib only secondary and tertiary radicals 
connected with a carbonyl group that make possible 
the existence of metal ketyls The stability of metal 
ketyls is particularly increased by the tertiary heptyl 
(C,H,),C K Gorbunova and A Vahramian 
The mechanical activation of the surface of an 
electrode The formation of the first mioroorystals 
occurs at a lower potential when the surface of the 
electrode bears scratches than when it is intact 
A Chajut and I Fxdobov The oxidation and re 
dnetion processes during muscular contraction (2) 
The oxidation reduction potential of blood and of 
none under the mfiuenoe of muscular work The 
potential of arterial blood before work was 0 607 v 
and after work 0 578 v figures for the venous 
blood were 0 680 v and 0 667 v and for urine 
0 118 v and —0 78 v respectively D Sabintn (I) 
Exchange adsorption in root systems Adsorption 
processes play on important part in the entrance of 
•ubetanoes into cells If the substanoes are derived 
from diluted solutions with varying values of pH 
and in the presence of surfaoe active substanoes 
(2) Influence of the technique and time of the intro 
duotion of fertilisers on the nature of plants M 
Shkolnik The physiological rflle of boron The 
abso rp tion by plants of phosphate nitrate and 
calcium decreases m the presence of boron which 
therefore exercises an mfiuenoe on the permeability 
of the protoplasm V Cmnto Capacity of cotton 
to withstand cold Those varieties hi which the 
concentration of the cellular sap was high proved 
to be most nttstant to frost bat some other factors 
may also be of importance B B Rohdkhdobt 
B orne new sped—of Taohinkfs from U 8 8 R Two 
sew species of CnjOpedothno (Drotera, Larvnvondn) 
O Vialov end R Vialova The age of the tirfo 
ge aous suite of Caucasian flysh The fossils inchoate 
that the suite belongs to the Cenomanian 


Forthcoming Events 

[AfeeCinj* marked mth on ostonfib on ops* to tAs pubbe ] 
Monday, April SO 

UNrvTnumr Coxxxox London at 6—Prof C Singer 
and K J Franklin The History of Physiology 
(suooeeding lectures on May 1 2 7 8 14 16 sad 22) * 

Royal Gsookapbical Socixty at 8 SO—P Kiogdon 
Ward The Himalaya Fast of the TSsngho Gorge 

Wednesday, May 2 

Royal Socixty or Art* at 8 — J C Wilson Trichro 
mat ic Reproduction in Television 

Thursday May 3 

Kura ■ Collroc Strand W C 2 at 6 —Prof R J 8 
MoDowall The Integration of the Circulation (sno 
Deeding lectures on Msy 10 17 and 24) * 

Institution or Fleotbioal Ek o in u rs at 6—Dr M 
Sohk) cher Modern Practice in Germany and other 
Part* of the European Continent with regard to Super 
vrsory Control System* aa applied to Large Inter 
oonneoted Supply Areaa 

Chxnioal Socixty at 8—Discussion on Unicellular 
Chemistry to be Opened by Dr J Varga* Eyre 

Friday May 4 

Physical Socixty at 6 —Prof C V Boys My Reosnt 
Progress in Gaa Calorimetry (Nineteenth Guthrie 
Lectins) 

Huxlxy M— iohial Lectori at 610—<in the Lecture 
Theatre Huxley Building Exhibition Road, South 
Kensington 8 W 7) —Prof Johan Hjort The Re 
ftnotive Law of Population 

Institution or Mechanical Enoinxsrs at 7—R C 
Walker Photoelectric Colls and their Application 
(Informal meeting ) 

O BO LOO 1ST* Association at 7 SO —(in the Architectural 
Theatre Umvenity College Gower Street W C 1) — 
L A Wager Mount Everest and the Eastern 
Himalaya _ 

World s Dairy Conors— April 80-May 6 —To be held 
at Rome and Milan 
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Rewards for Scientific Discoveries 

T HE continued growth of nationalism during 
the past few years has brought clearly to 
the mind of many people the thought that pace 
the League of Nations and all it represents the 
struggle among nations will in the future as so 
often m the past result in the battle going to 
the strong and the race to the swift One 
consequence is that the governments of the more 
important nations aware of the futility of trusting 
to mere numbers of man power are turning more 
and more to the enoouragement of the best mmda 
among their own nationals in the hope that their 
discoveries will place their own nation in the fore 
front and so enable it to reap the due reward 
be it either in war or m peace 
Although this enoouragement has taken various 
forms m different oountnea and includes in most 
oountnes the granting of honours and the general 
esteem of the public in no oountry has it taken 
a form which is regarded as entirely satisfactory 
while m most oountnes the reward whether to 
workers in science or m art must be regarded as 
deplorably inadequate from the financial point of 
view In Great Britain the difficulties of the 
Department of Soientifio and Industnal Research 
m the realm of sotenoe are only too apparent 
while the inadequacy of the reward of composers 
m view of the vast development of broadcasting 
and the gramophone is a matter for keen regret 
In other countries similar problems are forming 
the subject of most searching inquiry an example 
of such inquiry being the first of a senes of papers 
which the Council of the American Association 
for the Advancement of Solenoo is authorising 
the paper being the Report of the Committee on 
Patents Copyrights and Trade Marks entitled 
The Protection by Patents of Soientifio Die 
oovenes published as a Supplement to /Science 
m January last (New York The Scaenoe Press) 
Extracts from the Report appear elsewhere in the 
present issue of Natdbs 
Much discussion has oocurred upon the question 
of the patenting of soientifio disoovenes In an 
attempt to formulate a policy or agreement upon 
principles it may be worth while to consider first 
those inventions which have possible industnal 
uses and are patentable and whether soientifio 
investigators should obtam patents on such m 
ventaona which have resulted from their work 
medical patents being for the moment exoluded 
os presenting peculiar difficulties Many objections 
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have at various times been raised against patent 
tag by scientific investigators, among them, for 
example, being that it is unethical for scientific 
men or professors m universities to patent the 
results of their work, that publication or dedica¬ 
tion to the pubho is sufficient to give the public 
the work of a scientific man , that patenting will 
lead to the debasement of research , that patents 
will place unfortunate strictures on other men who 
afterwards do fundamentally important work m 
the same field , and so on 

After considering these and other objections, 
the opinion of the Committee is that the patenting 
of the results of research (other than medical 
research) which have some possible commercial 
importance or industrial application is highly 
desirable , and indeed it is difficult to understand 
how any opposite opinion oould be held either in 
the United States or elsewhere 

The question of medical patents is in Great 
Britain admittedly difficult, mainly because the 
preponderating weight of medical opinion is 
against the granting of medical patents to medical 
practitioners At the annual general meeting of 
the British Medical Association in July 1931 there 
was a prolonged debate whioh resulted m a 
resolution 

“That the Association approves the traditional 
usage in accordance with which it is unethical for 
any medical practitioner who discovers or invents 
any subatanoe, process apparatus, or principle 
likely to be of value m the treatment of patients 
to act against the pubho interest by unduly re 
stneting tho use and knowledge of such discovery 
or invention for his own personal advantage ” 

It should be remembered, however, that 
although medical opinion in Great Britain is 
opposed to the patenting of medical inventions 
by medical practitioners, the recently revised 
patent law (see the Patents and Designs Acts 
1907-1982, 8©otion 88 A) permits the patenting 
of medical inventions by any person under rigidly 
defined conditions which adequately protect the 
pubho interest Whether m these circumstanoes 
it is either in the best interests of the medical 
profession or in the pubho interest that medioal 
practitioners should hold aloof from patenting 
medioal inventions, may reasonably, it u submitted, 
be open to doubt 

Probably most of the discoveries made by 
scientific. Investigator* cannot be protected under 
our present patent laws even if the Investigators 
so desire, and there remains, therefore, the 


question whether the present inadequate reward 
of investigators m fields outside patentable inven¬ 
tions can be increased by any means alternative 
to those at present employed, for not even the 
most exalted scientific man can subsist solely on 
honours and public esteem 

The bnef history of alternative means which 
have been suggested is that before the War vague 
proposals were, from time to tune, put forward 
for the protection of scientific property, that is, 
the property which a scientific investigator might 
reasonably be held to have in the whole of the 
results attributable to his work After the War, 
however, definite proposals were made and soon 
became an issue with the League of Nations, 
resulting m the adoption m 1922 by the Inter¬ 
national Committee of Intellectual Co operation 
of the following motion 

“The Committee, considering that intellectual 
property is not sufficiently protected and that 
scientific property particularly is at present not 
protected at all, entrusts a subcommittee con 
suiting of MM Destree, Millikan Ruffim and de 
Torres Quevedo with the duty of examining the 
means by which this protection may be assured ” 

Western European nations weighed and pon 
dered the issue France, Italy, Norway, Switzer 
land, Spam and Portugal announced m favour of 
the protection, while Great Britain, Austria mid 
Germany opposed it In the United States, 
almost dead silenoe was maintained, "due probably 
and mainly to an ignoranoe of the question” 
(R Spenoer, “Scientific Property”, American 
Bar Association Journal, February 1982) 

Different plans were proposed for affording 
protection (1) by the establishment of an inter 
national bureau , (2) by the creation of a fund 

contributed to by manufacturers , (3) by donation 
of government funds to the discoverer and 
(4) by the extension of the patent system to m 
dude scientific discoveries 

The conclusion of the whole matter from the 
American point of view seems to be that no 
practicable and desirable means alternative to 
those m operation at present has beat proposed 
It is probably the fact that in Great Britain a 
similar opinion is held So far as inventions form 
subject matter for the grant of Letters Patent, 
the law has been recently revised and brought 
up-to date m the Patents and Designs Act of 1932 
Any person, be he scientific investigator, medical 
practitioner or otherwise is at liberty, unless as in 
the care of the medical practitioner he is restrained 
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by ethical or unilar considerations, to apply for 
the grant of a patent for any invention which 
constitutes a new manner of manufacture If the 
invention or disoovery lies outeide the Held 
covered by the Patents Acts, no alternative to 
the present means which is practicable and 
desirable has been suggested, and if scientific 
investigators in this field are to be adequately 
rewarded, it seems that the only way open is for 
a more generous support to be accorded to them 
both by publio and private benevolenoe than has 
hitherto been the case 


Myths of Polynesia 

Rehf/u)us and Comic Beliefs of Central Polynesia 
By Robert W Williamson Vol 1 Pp xxi+399 
Vol 2 Pp vi+398 (Cambridge At the 
University Press, 1033 ) 60s net 

REVIEW of these two volumes must be the 
funeral oration not only of a good worker, 
but also of a school the best traditions of which 
he worthily represented Of this school Tylor may 
be considered the father He proceeded by culling 
illustrations from the whole world and in making 
generalisations without any strict method It was 
the only oourse open to those pioneers to whom 
only fragments were as a rule available They were 
like surveyors on the top of a mountain picking 
out the salient features of the landscape, indicating 
roughly the trace, and leaving it to others to work 
it out m detail 

In this second line of survey, Mr Williamson 
holds an honourable place As a rule such system 
atisars lack the vision of pioneers Mr Williamson 
is no exception Nor has he the gift of stylo to 
help us over the crowded shingle of facts To 
take a specimen at random “Tyerman and 
Bennet say that Onon was known by name 
Aooording to J R Foster the stars forming his 
Belt were called E whettoo mahoo Moerenhout 
says the stars of the constellation were called 
Fehone tarava, and guided their navigators at 
night The London missionaries say ” (vol 1, 
p 126), but even the expert wants a pause in the 
midst of these enumerations 
Lack of imagination leaves the treatment rather 
mechanical The geographical boundary is drawn 
by latitude and longitude rather than by a point 
of view By restnoting himself to Central Polynesia 
(except for a few temptations to glanoe at isla nds 
just out of bounds) the author makes difficulties 
for himself Thus he is puzzled by the fact that 


m the Paumotuan myth of the separation of sky 
and earth the sky is female, not male as we have 
been brought up to expect This he has to explain 
as "an accidental mistake" (vol 1, p 28) Had 
he allowed himself a peep at Egypt he would have 
found the same myth with the Bky as female 
What seems a mistake is really an important 
pieoe of evidence it proves there are two versions 
of the myth occurring side by side from the Near 
East to Polynesia But it is an axiom with this 
sohool that nothing ever travelled before our own 
culture exoept within restricted areas, such as 
Polynesia Any interchange of ideas outside those 
areas as between Polynesia and India, or Polynesia 
and America, is rigorously taboo 
Equally mechanical is the olasBifioation, for 
example, into creation, sun, moon, stars, winds, 
and so on It is not with natural phenomena we 
are concerned, but with the minds that think 
about these phenomena, and there is not one 
department of the mind that deals with creation, 
another with the sun, another with the moon 
All these different phenomena may figure in the 
same system of thought, such as the areation 
cycle, which is one big system including myth and 
ntual of sun, moon, stars and many other things , 
on the other hand, the sun may figure m different 
systems, as m our creation myth and in our 
astronomy, two systems whioh some people manage 
to keep completely apart m their min ds 
For purposes of reference however, nothing can 
be more suitable than a mechanical classification 
such as the author adopts After all, no one has 
discovered a better arrangement of words m a 
dictionary than the purely meohamcal one of 
following the alphabetical order It is as a work 
of reference that Mr Williamson’s book has to be 
judged For new and fruitful points of view we 
shall look m vain The conclusions boil down to 
waves of migrations which are neither proved, nor 
worth proving, a mere variation, on that most 
unfortunate theme, vol 2 of The History of 
Melanesian Society" It is sad that Rivers at his 
beet should find no imitators, while Rivers at his 
worst is still taken seriously 
The author oOuld have laid the fault at the door 
of his authorities, but, like a good workman, he 
does not blame his tools Yet he might have done 
so with justice The literature on Polynesia is too 
much made up of scrape for the most part to give 
us a picture of any single oulture as a whole It is 
only reoently that we have come to realise that all 
these scrape are parts of recurrent patterns, and 
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that it u those patterns that really matter (see, 
for example, ‘ Myth and Ritual , ed 8 H Hooke, 
Oxford, 1938) Mr Williamson oould scarcely be 
expected to bring oat those patterns since they 
are not in the materials he had at his disposal 
All he oonld do was to rescue for the student all 
those fragments which lie scattered m endless 
volumes, and leave the student to infer from the 
fragments the presence of patterns known else 
whore in their entirety That work Mr Williamson 
has done right well 

As work of reference these volumes deserve 
nothing but pnuse lhe Tylonan school shines 
m such tasks With its best qualities the author 
is liberally endued It is easy to see the weak 
points of a school that is passing away , but when 
it has been dead for the lapse of a generation men 
begin to regret Its virtues Mr Williamson almost 
makes one regret them before it has completely 
passed away, for m these days of competition for 
renown it is not common to find an equal degree 
of thoroughness, absolute honesty, Belf dedication 
to a laborious task, absence of demagogic arts, as 
we find m these pages The result is a complete 
and reliable survey of Polynesian mythology m 
dexed m a manner which it is no exaggeration to 
describe as ideal The work will never have to 
be done again, because Mr Williamson has left 
nothing more to do AM Hooabt 

Medical Genetics 

The Chances of Morbid Inheritance Edited by 

Dr 0 P Blacker Fp n+449 + 7 plates 

(London H K Lewis and Co, Ltd 1934) 

16s net 

HIS book, which is edited by the secretary of 
the Eugenios Society, sets out to help the 
practitioner to answer three questions which, as 
the editor states m his admirable pre&oe, are often 
aaked Ought I to get married t” If I get 
married, ought I to have children 1” ‘If I get 
married and have children, what are the chances 
of their inheriting my disease, or a disease whioh 
occurs m my family!” Clearly (ally the third 
question can receive a scientific answer Many 
believers m negative eugenics will question the 
advice given elsewhere m the book that suffeten 
from certain diseases should be sterilised before 
marriage Such -a oourse, mu eng other things 
virtually jjfenbaes a healthy spouse Nor will the 
pohtioal views which are expressed by certain 
contributors meet with universal aooeptanoe 


The articles m the book are of very unequal 
value Some, suoh as Dr Campbell’s on oardlo 
vascular diseases, are not only excellent summaries 
of existing knowledge, but also contain new con 
tributions to it The majority appear to be written 
in ignorance of oertain eesential foots disolosed by 
research on animals The most important of these 
is that genes causing abnormality often (probably 
m the majority of cases) do not manifest them 
selves in all individuals carrying them Thus 
Timofeeff Reesovsky found that in one genetically 
homogeneous line of Drosophila funebns carrying 
a oertain pair of genes a particular abnormality 
showed in all members, while m another line it 
manifested itself in only 63 per cent of females 
and 80 per oent of males In oertain oro sses the 
gene whioh was generally nearly recessive, behaved 
as a dominant m about 6 per oent of heterosygotee 
Thu at onoe disposes of the statement m the 
chapter on 1 Genetic Principles” that "if a oondi 
turn appears several times from normal 

parents, then the oonolusion that it is reoeauvo u 
a safe one” , and it renders unnecessary the 
hypothesis quoted by various authors (for example 
pp 48, 60, 421) as to the implication of several 
pairs of genes in oertain family histones 
Other authors appear to have overlooked much 
of the existing literature Thus the section on 
hereditary diseases of the eye oontams no reference 
to Waarden burg’s book on tins subject, which u 
certainly the most oomplete in existence or to 
the Nettleship memorial volume of the ‘ Treasury 
of Human Inheritance" Still more unfortunate us 
the lack of reference to Cockayne’s “Inherited 
Abnormalities of the Skm ’ The author of the 
chapter on skin diseases quotes three family 
histones of epiloia, and suggests that the oon 
dition is reoeesive Cockayne, after an analysu 
of twenty five families, comes to the opposite 
conclusion It is twice stated that infantile 
amaurotic idiocy u confined to Jews Blame listed 
eighteen oases in non-Jews 
The article on skeletal defects is mainly con¬ 
cerned with embryology rather than genetics It 
devotes two pages to congenital dub-foot in mice 
without mentioning Bonnevie’s remarkable dis 
oo very that it is caused by the escape of fluid from 
a foramen in the embryonic myelenoephalon whioh 
upsets the development of the limb rudiments 
No mention is made of such well known hereditary 
defects ss osteopsathyrosis and multiple exostoees 
If M end a Man studies an mismterpreted, the 
biometiicians fan still worse Thus we read 
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(p 896) that “Karl Pennon found in hu eerie* 
that tuberculous infection in a family tree bore 
vaguely the same ratio as the mhentanoe of other 
more eanly recognizable oharactenBtics ’ I take 
this to mean that the ooefflaent of correlation 
between parent and offspring for tuberculosis fell 
withm the limits found for characters whioh are 
dearly inherited 

When all antioiema are made, those chapters 
whose authors, instead of writing essays cm 
heredity and environment devoted themselves to 
giving facts on which a prognosis can be baaed, 
are a valuable collection of data, enormously 
superior to that of Baur, Fischer, and Lens, the 
only oomparablo work in English If a second 
edition is called for, we may hope that some of the 
mistakes will be corrected and the deficiencies 
made up, m which esse the value of the book 
would be very greatly increased The index is 
imperfect 

From the point of view of eugenics, serious 
inherited abnormalities may be classed as follows 

(1) Dominants and sex linked reoeesivee with 
approximately 100 per cent manifestation, for 
example, haemophilia and blue Bclerotics Here 
affected persons, or women who are certainly 
earners, should not have children, but normal 
relatives can do so with comparative safety 

(2) Dominants with incomplete manifestation, 
for example, cleft palate Here, unfortunately, 
unaffected persons may transmit the disease, and 
it is important to find means of detecting the gene 
where it is not clearly manifested, as Campbell 
and Warner did (pp 224,272) m aoholuno jaundice 

(3) Autosomal recessive* Here parents who 
have produced one abnormal child should produoe 
no more, but it is not obvious that heterosygotes 
should abstain from marrying unrelated persons, 
as suggested on p 36 About 0 5 per cent of the 
population of Sweden carry a recessive gene for 
amaurotic idiocy, and probably few of us are 
devoid of undesirable recessive- genes It is 
doubtful whether the knowledge that one such is 
earned should deter a healthy person from 
parenthood 

(4) Conditions which may be due to several genes 
Here a family analysis is necessary But ths 
chance of transmitting to the ohildren a character 
which is not found in any of the parents or grand¬ 
parents is usually small 

A classification on these lines would not be 
difficult, and would greatly enhaaoe the value of 
the book to practising physicians J B S H 


Applications of Fluorescence Analysis 
Fluorescence Analysis in UUra-violet Light By 
J A Radley and Dr Julius Grant (Mono¬ 
graphs mi Applied Chemistry, Vol 7) Pp 
xi +219 + 14 plates (London Chapman and 
Hall, Ltd , 1933 ) 15s net 

HIS book u designed to fill a gap m our 
technical literature, which up to now has 
yawned both deep and wide It ib written by 
chemists for their confreres, but while the analyst 
and works chemist will appreciate every chapter, 
there are many others to whom it will prove 
valuable for guidance in empirical testing of their 
own special materials This will be so in the 
examination of textiles, minerals and gems, paints 
and varnishes, paper and various oellulose de¬ 
rivatives, museum specimens various foreign 
postage stamps and numerous other object* 
which are dealt with m nineteen classes, to each 
of which a separate chapter is devoted 
Each section closes with a more or less extensive 
list of bibliographical references, which, the authors 
claim, amount in the aggregate to nearly 800 
Each is numbered, and each number finds a place 
m the text where some indication of the content* 
of the paper is given, and all this is of permanent 
value Unfortunately, however, some of these 
undoubtedly enlightening passages are blurred by 
the statement being so oonfusod as to leave the 
reader no alternative to resorting to the originals 
for instruction For example 

‘Glasses which Transmit Ultra-Violet Light — 
WES Turner and D Starlne* examined a 
number of oommeroial glasses covering the ranges 
7000 to 2000 A and 2050 to 3150 A (which, how 
ever, is usually of therapeutio interest), and the 
following percentage transmissions were observed 
—Corex, 80 Sanalux, 73 Sun Ray, 62 Holvi, 61 
Vita, 54 Helio, 52 Uviol, 46 Quart* late, 4 
Ordinary window glass” is taken as unity After 
use the various glasses showed a decrease m power 
of transmission varying from 13 per cent for Vita 
glass to 7 per oent for Sanalux" (p 23) 

* 35" refers to a paper by H Valentin 

The first 55 pages are devoted to “Theory and 
Technique of Fhioreeoenoe Analysis", which is 
arranged in five chapters dealing with theory, 
production of ultra-violet light, filters, measure¬ 
ment of intensity, and methods of examination 
Unfortunately, here also a similar laxity of ex¬ 
pression prevails, thus on p 8 

“(2) The Ultra- Violet Region, with whioh we are 
maudy concerned This is divided into the ‘near’ 
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and ‘far’ ultra violet and extends from about 136 
to 4000 A , the rays of the near ultra violet have 
the longest wave lengths and overlap with the 
violet rays of 

(3) The Solar or Visibile Begum, the extreme 
wave length limits of which are about 0 0003 mm 
(near ultra violet) and 0 007 mm (infra red) This 
region constitutes what we call ‘white light’, whioh, 
of oourse, is the resultant effect cm the eye of the 
colours of the visible spectrum ’ 

and lower down on the same page 

“The Ultra Violet Region —The position of this 
region is interesting It falls between the shortest 
rays visible to the human eye and the X ray region 
of longest wave length, about which little is known 
Generally speaking, therefore, ultra violet rays may 
be considered as intermediate in properties, such 
as penetration, between X rays and solar rays ” 

On p 2 we are told "the shorter the wave length 
the longer is the frequency” 

A few typographical inconsistencies occur 
0 007 for 0 0007 (p 3), A F Kitchen (p 93) and 
A F Kit chin (p 216) for A F Kitching T 
Brewis (plate No 2) for E T Brewia 

The book is so useful m its 8oope that one must 
hope that a second edition will be called for, and 
so provide the authors with opportunity for 
improving the text, and at the same time rendering 
some of the more important Sections a little more 
comprehensive 

The book is uniform in style with others in the 
senes edited by Dr E H Tnpp, and is very well 
produced, especially the ten pages of luminograms 
on art paper at the end S Judd Lewis 


History of Geography 

(1) A History of Exploration from the Earliest 
Times to the Present Day By Bng General Sir 
Peroy Sykes Pp xiv f374+25 plates (London 
George Routledge and Serna, Ltd , 1034 ) 25s 
net 

(2) The Making of Geography ByR E Dickinson 
and 0 J R Howarth Pp vi+264 + 5 plates 
(Oxford Clarendon Press, London Oxford 
University Press, 1933 ) 8» 6d net 

XPLORATION has provided the material 
out of which a science of geography has 
been created The gradual expansion of man’s 
knowledge of the earth, obtained by voyages of 
discovery and journeys of travel, has been followed 
at every stage by a development of geography as 
a scientafkriubject The workers in the study and 
the map-room have slowly absorbed the results 


of exploration into the oommon stock of know¬ 
ledge and welded them into a system It is there 
fore possible to write a history of two parallel 
developments on one hand, the history of explore 
tion, and on the other, the history of geographical 
thought and ideas As the two subjects are olosely 
related to one another, it is appropriate that two 
books dealing with these distinct aspects of 
geography should be discussed together 

(1) Sir Percy Sykes is himself an explorer and 
he has been able to ennoh his ‘ History of Ex¬ 
ploration by personal knowledge of many of 
the regions described He followed m the track 
of Alexander the Great in 1894 He identified 
many Bites in Persia that are mentioned by 
Arabian geographers He states that his chief 
ambition was ‘ to tread the Pamirs m the footstepp 
of Marco Polo and to shoot an Owe Pali and on 
no expedition that I have made does the golden 
haze of remimsoenoe he more brightly than that 
on which I sucoess fully stalked these mighty rams 
in the remote upland valleys of the Roof of the 
World 

As might be oxpeoted, the author pays special 
attention to the exploration of Asia, the oontment 
in which most of his own journeys have been made, 
and includes an unusually detailed study of the 
unveiling of Arabia By oompanson with his 
treatment of Asia, the author’s aooounts of the 
exploration of the Americas and of Australia are 
rather summary in character The book is well 
illustrated and includes a senea of 36 maps, but 
it should be noted that 26 of these are reproduced 
directly from Mr J N L Baker’s History of 
Geographical Disoovery mid Exploration” Sir 
Percy Sykes’s book will not replace Mr Baker’s 
standard work, but it should have a wide popular 
appeal and will serve as a useful introduction to 
the vast subject with whioh it deals 

(2) Within the narrow compass of two hundred 
and sixty pages, Mr R E Dickinson and Dr 
0 J R Howarth have endeavoured to describe 
the history of the development of geography as 
a subject, and they have been severely hampered 
by the limitations of space Dr Howarth has 
written the earlier chapters whioh deal with the 
history of geography before the great age of 
disoovery, and this is probably the most satis 
factory part of the book, although the achieve¬ 
ments of medieval geographers are not folly 
appreciated 

The task of writing the history of geography 
from the year 1600 up to the present day is a 
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heavy one and perhaps the tame is not yet npe 
to make such a general survey Work suoh as 
that contained in Prof E G R Taylor's reoent 
volumes on Tudor and early Stuart geography are 
the necessary preliminary before the history of 
geography as a whole can be written It is oertainly 
too early to assess the place of contemporary 
British geographers m the development of the 
soienoe, as is attempted in this book Mr Dickinson 
does not appreciate the relative importance of the 
geographers of the seventeenth century, and 
devotes a disproportionate amount of his space 
to some of the minor figures He barely mentions 
the great achievements of James Rennell who 
was justly described by the late Sir Clements 
Markham as the greatest geographer that Great 
Britain has yet produced The map which is sup 
posed to show the progross of exploration is 
inexcusably inaccurate Mr Dickinson says that 
the goal of geography is the region and writes 
at some length on the development of the 


regional oonoept” m the nineteenth and twentieth 
centuries It will not be easy for regional geography 
to develop if, as Mr Dickinson suggests, muoh of 
the peripheral field of geography is to be abandoned 
to persons called “specialists m the other camp” 
(p 260) The reason that regional geography is 
so difficult and is so seldom successful is surely 
that it cannot be written without mastering the 
disciplines of several other camps 
The second half of the book oontaios an un 
usually large number of errors in the spelling of 
names and similar mistakes The bibliography 
provided for the first half is very incomplete, 
and while the references are fuller in the later 
chapters of the book, many of them are difficult 
to verify The volume as a whole is not an im¬ 
provement on the far less ambitious 1 History of 
Geography” previously written by Dr Howarth 
I in collaboration with the late Sir John Scott 
Keltic, a work which ib still useful and deservedly 
I popular E W G 


Short Reviews 


A Text Book of Chemtstry By H A Wootton 
and C W R Hooker Pp xu+488 (Cam 
bridge At the University Press 1933 ) 6s 
This textbook bases the justification for its 
appearanoe on in particular, the fact that 
chemistry is a cultural subject and that many 
pupils will not oontmue a study of the subjeot 
after leaving school It may be said at once that 
the book is dearly and interestingly written, 
covering the range of the School Certificate exam 
mations, and emphasises the applications of 
chemistry to everyday life and the paramount 
importance of the science in modem industry and 
manufactures 

An outline of molecular theory is introduced 
immediately after the study of only oxygen, 
hydrogen and the gas lam then follow atomic 
theory and formulae, and, separated by a chapter 
on water, equivalents, valency and equations 
Carbon, its oxides and the hydrocarbons are out 
lined before any of the common "elements other 
than the halogens and nitrogen Although the 
scope of the book includes the theory of solution 
and molecular weights of dissolved substances, 
nothing is said about the penodio classification 
Experimental work is relegated to the second half 
of the book, where it is dealt with exclusively 
The net result is that it is difficult to find or 
oo ordinate particular facts to which one may 
wish to refer The valuable interpretation of 
reactions afforded by the broad oonoepta of oxida¬ 
tion and redaction is largely lost sinoe these con 
cepts an not folly dealt with until after the non 
metals One would like, moreover, to see more 


prommonoe given in an up to date textbook to the 
generalisation of types of reaction The authors 
have however carried out their scheme with 
conviction and the student will have every reason 
to appreciate the importance of ohemistry in all 
branches of life and industry There are eight 
excellent photographs as well as the usual line 
diagrams N M B 

The Rue of the Celia By the late Henn Hubert 
Edited and brought up to date by Prof Maroel 
Mauas Raymond Lantier and Jean Marx 
Translated from the French by M R Dobie 
(The History of Civilization Senes) Pp 
xxv+335 +4 plates (London Kogan Paul 
and Co , Ltd , 1934) 16s net 
This study of the Celts the result of many yean’ 
work, was still incomplete when the author died 
in 1927 It was completed in part and seen 
through the press by his friends with the 
assistance of lecture notes and a draft of the 
concluding chapter which will appear m a seoond 
volume M Hubert had an original outlook , and 
this was backed by a vast erudition upon whioh 
to base a synthetio view of the linguistio, archseo- 
logioal, anthropological and histonoal material, 
which it is necessary to master for an adequate 
discussion of the Celtic problem His analysis 
of the linguistic evidence, as it appears in this 
volume, where it is brought to bear upon the 
nlaoe of the Celtio people m relation to other 
lndo European peoples and on the relation of the 
Celtio people one to another, is of great value 
It des e rve s careful consideration, especially among 
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those who hitherto hare shown a tendency to pay 
too ezdonre an attention to arohsedogiod 
evidence It was M Hubert’* opinion that anthro 
pology, that u, the study of physioal characters 
m their racial aspect, can give little assistance, 
and it is a special merit of his study that he insists 
repeatedly on the distinction between a race’, 
which the Celts were not, and ‘a people, which 
they were, in the sense of a number of groups 
mare or less closely related in a oommon culture 
and language In the use of linguistic evidence 
also he is careful to point out its limitations in 
arguments on races and peoples 
The present volume gives only one half of the 
story, carrying it up to the Halktatt period La 
Tine and the general characteristics of Celtio 
culture will be considered in the later volume 

Qeschtchte der gegorenen Qetrdnice Von Prof Dr 
A Maunzio Pp vrn+262 (Berlin Paul 
Parey, 1933 ) 18 gold marks 
Thou who hope to glean from the pages of this 
book authoritative information on modem methods 
of the manufacture of alooholio liquors or to learn 
something about recent theories of fermentation 
will be disappointed, for it is written mainly from 
the historical point of view It is, however a 
veritable encyclopedia of interesting facts relating 
to fermented beverages from the earliest times to 
the present day, and from the numerous references 
quoted, must have involved considerable industry 
and literary research Not only are the history 
and geographical distribution of the more oommon 
liquors, for example, beer and wine fully described, 
but similar details are given relating to lesser 
known beverages, such as mead, spruce beer, 
koumiss and various berry and herb wines There 
are also sections dealing with potato spirits and 
distillation, the latter being illustrated with m 
teresting drawings of primitive distilling vessels 
In addition to the account of the beverages 
themselves, the value of the book is enhanced by 
the inclusion of references to the basic materials— 
honey, sugar, her be, grapes, malt, hops fruit*— 
and to the different implements such as the wine 
press, used in the production of the various 
beverages The book ooneludes with a systematic 
catalogue of a huge number of plants from which 
fermented beverages have been obtained 

A J H G 

A Tact Book 0 / Inorganic Chemistry By Prof 
Dr Fntz Ephraun English edition by Dr 
P C L Thome Sooond edition revised and 
enlarged Pp xu+873 (London and Edin 
burgh Gurney and Jackson, 1934 ) 28s net 
The puooees of the first English edition of this 
textbook, published in 1926, has justified the pre 
paration of an up to date version Based upon 
the fourth German edition, the new issue contains 
also a good deal of supplementary matter supplied 
by Prof Ephraim ana incorporated m the English 
text by Dr Thome The general plan of the work, 


including the headings of sections and chapters, 
remains unaltered The revision has entailed an 
increase of about 8 per cent m the bulk of the 
book, and m the opinion of the reviewer a further 
expansion in future editions should be avoided 
Although by reason of its unusual plan it appears 
m some respect* as predominantly a textbook of 
the non metals (see Nattjbx, 119 7, Jan 1,1927), 
the work has proved to be attractive and useful 
to students who have already secured a grounding 
m the subject, and the new edition will be 
weloomed 

Sexual Regulations and Human Behaviour By 
Dr J D Unwin Pp xv 4-108 (London 
William* and Norgate Ltd , 1933 ) 7 s 6 d net 
Db Uhwih has made an inductive study of the 
effect of sexual repression and its relation to 
progress in human societies, of which this volume 
is a preliminary statement He has taken eighty 
societies under review, classifying them aooordmg 
to status as determined by certain characters He 
finds that the plaoe of each m this grouping agrees 
with the degree to which pre nuptial sexual re 
l&tions are subjected to repression , and m a final 
chapter he rapidly surveys the history of eivilisa 
tion, showing that decadenoe has invariably fol 
lowed the relaxation of sexual regulation While 
It is more than probable that Dr Unwin is right 
he has made out a case for further investigation 
rather than proved his contention No doubt the 
fuller treatment promised will strengthen the 
argument 

Physical Mechanics an Intermediate Text for 
Students of the Physical Sciences By Prof R B 
Lindsay (University Physics Sene* ) Pp x 4-436 
(London Chapman and Hall, Ltd , 1933) 21s 
net 

Thb vector method is followed in this book, and 
the treatment which usually ends with the me 
chain cal properties of matter is continued to oover 
the kinetic theory of gases using the virial, the 
Bohr atom, a particle deflection electrical obchI 
lations and wave meohamos The authors aim 
has been to make mechanics an introduction to 
advanoed physics, in which he has succeeded 
admirably 

An Introductory Course of Mechanics By E G 
Phillips Pp viii4-255 (Cambridge At the 
University Press, 1933) 10* 6d net 
Thh book opens with a short account of vector 
analysis, going as far as scalar multiplication and 
the differentiation of vectors The vector method 
of representation is kept to the fore throughout 
In this respect it has an advantage over the older 
books on mechanics, but the mathematics is of a 
higher order than that acquired by the average 
student at the time of beginning the study of 
meohamos However, the book will be of value to 
many students for the dear ne ss of the treatment 
and the comprehensive set of examples 
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The John Murray Expedition to the Arabian Sea 
By Lottt Col R B Samora Siwbll oia rsa 


S INCE the previous report on the work of the 
John Murray Expedition (Natuhb Jan 
20 1934 p 86) HEMS Mabahtaa has twice 
traversed the width of the Arabian Sea and in 
addition has cruised off the African coaat between 
Mombasa and Zanzibar and to 
the east of Pemba Island 
The Mabahtsa sailed from Bom 
bay on a traverse of the Arabian 
Soa to Mombasa on December 13 
During the whole passage the 
weather was favourable and good 
progress was made observations 
being earned out at 12 stations 
As we approached the African 
coast we encountered a strong 
head current that kept us back 
somewhat so that we did not 
arrive in Mombasa until the 
morning of January 1 1934 We 
remained at Mombasa until the 
morning of January 9 and then 
sailed for Zanzibar in order to 
report to the Sultan and obtain 
permission to work off this region 
of the African ooast Unfortu 
nately during the whole of our 
stay in the Zanzibar area we ex 
pertenoed strong winds and there 
was a sufficiently heavy ssa run 
uing to render the Mabahtaa most 
uncomfortable while several 
members of the expedition oon 
traded malaria 

One very noticeable feature of 
the African ooast in this region 
round Mombasa and Zanzibar is 
the extent to which coastal 
erosion is and has in the past 
been going on this is particu 
larly evident on the west side 
of Pemba Island where most if 
not all of the bays and inlets 
are fringed with coral reefs on 
which small detached islets are 
to be seen still indicating the* 
limits to which the original land 
extended m times past though 
now only the most resistant areas are left This 
erosion is particularly clearly seen m Chuxnbi 
Island about seven miles to the south of Zanzibar 
At the request of the authorities of the British 
Museum a visit was paid to this island in order 
to try to obtain evidence of the presen oe on the 
island of the giant robber crab Btryus latro the 
whole island consists of a raised ooral rock* the 
upper surface of which has been weathered into 
holes and pinnacles by rain while the seaward 
margins have been eroded and undercut by wave 


action (Fig 1) The greater part of the island u 
covered with a profuse growth of a species of 
Euphorbia such as to render a thorough mvestaga 
tion impossible the crab however appeared to 
be well known to the resident lighthouse keepers 


in the group 

After leaving Zanzibar on our return passage 
across the Arabian Sea we enoountered moderate 
winds and seas during the first few days but 
after that the weather again improved and after 
nailing in at the Seychelles for extra coal we had 
a comfortable voyage past the Maidive Archipelago 
to Colombo though owing to a strong head 
current durifcg the greater part of the journey our 
speed was considerably reduoed During these 
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three onuses we here owned out work at 46 
stations, making a total of 136 stations in all 
up to date 

Topography and Bottom Deposits 
Lieut Commdr Farquharson, R N , has suooess 
fully managed to keep the echo sounder running 



y i (oti rally continuously, though towards the end the 
fjraratus required almost constant attention 
We have thus been able to map more than 6,000 
miles of the sea floor along lines on which there 
were previously few, if any, soundings The late 
Prof J Schmidt, in his acoount of the voyage of the 
Dana, put forward the suggestion that there must 
be a deep ridge crossing 
the Arabian Sea from 
the south east towards 
the north west and con¬ 
necting the Cliagoa 
Archipelago with Sooo 
tra and the entrance to 
the Gulf of Aden , we 
have now crossed this 
area twioe and there 
can be no doubt that 
Schmidt was right On 
our voyage from Bom 
bav to Mombasa in 
about long 69° E, a 
little to the west of 
where the Admiralty 
chart shows a sounding 
of 1,960 fathoms, we 
crossed a ndge on 
which the depth of 
water was only 1,600 fathoms (3,020 metres), 
though to the north-east the depth fell to 
2,400 fathoms (4,392 metres) and to the south 
west it increased to as much as 2,910 fathoms 
(6,325 metres) On our return voyage from 
' Zanzibar to Colombo we again crossed this 
ndge 

After leaving the Seychelles, we found that the 


bottom was very irregular In about lat 1° 20' S , 
long 60° 30' E we crossed a low ndge on which 
the depth of water shoaled to 1,670 fathoms 
(2,873 metres) To the east of this the depth of 
water increased to 2,600 fathoms (4,768 metres) 
and then the bottom rose again in a second ndge 
that lice between long 06° 00* and 67° 30' E , and 
over whioh there ap¬ 
pears to be a general 
depth of from 1,600 to 
mo 1,200 fathoms (2,928 to 
2,196 metres), though at 
1000 two points depths as 
small as about 900 
fathoms (1,737 metres) 
2000 . were obtained, with a 
| deep gully having a 
» depth of some 1,800 
3000 1 fathoms (3,294 metres) 
% between them 
o Having crossed the 
4000 first of these shallow 
areas and thinking that 
we were in the eastern 
6000 basin, we earned out a 
complete station and 
were fortunate enough 
to bring up in the trawl 
a number of rock fragments , one of these has been 
examined by Mr J S Coates, mineralogist to the 
Ceylon Government, and he informs me that the 
rook consists of dolente, a rock of the basaltic 
senes that ib frequently found associated with 
the Deocan Trap in India , the occurrence of this 
rook is of particular interest m view of the 



theory, held by many geologists, that a large 
section of basalt-covered Gondwanaland now 
lies submerged to the West of India Between 
this potion of the ndge and the western side 
of the Maldive archipelago the depth of water 
again increased to some 2,300 fathoms (4,209 
metres) 

It thus seems dear that there are two separata 
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basins in the Arabian Sea one lying to the north 
east and the other to the south west of the 
diagonal ndge and it is of interest to note that a 
bottom sample obtained in the north eastern basin 
from a depth of 2 362 fathoms (4 306 metres) is 
of quite a different character from those obtained 
to the south west of the ndge it was a core 
62 mehes long of a comparatively soft reddish 
yellow ooze in which there appears to bo very 
few Foranumfera and it seems probable that this 
is the type of deposit that Sir John Murray 
showed to he between lat 6° and 12° N and long 
62° and 72° E and classified by him as red 
clay though the depth is much less than would 
be expected for such a deposit 

Hydrographic Observations 
During our voyage from Bombay to Mombasa 
and again during the return voyage from a point 
about lat 7° 30 8 long 44° 10 E past the 
Seychelles to the entranoe to 
Kardiva Channel in the Maidive k as 

Archipelago lines of hydro o r ■— 

graphic stations wore run across ^ - 

the Arabian Sea The results 

obtained m the first of these 1000 BbT'""- 

traverses have now been tabu 

lated and are given in Figs 2 | 

and 3 In this section between | ~ 

Bombay and Mombasa there £ JufiflHk /\ 

appear to be a senes of currents 5 ( v 

and oounter currents in the g V 

a xt levels A study of the S0IK 

ogen content (Fig 2) shows - *■ 

that on the surface the water 
is streaming towards the south 
west under the influence of the no 

north east monsoon wind while 
immediately beneath this upper stratum there 
ih a oounter current m the opposite direction 
at a depth of some 138 fathoms (260 metres) 

At a still deeper level approximately 400 
fathoms (732 metres) the current is again 
moving towards the west but m long 68° E this 
mass of water becomes deflected downwards In 
this connexion it is interesting to note that m 
the region to the east of the Arabian Sea there 
are indications of a similar deep current at about 
the same depth and moving, jn the same 
direction* 

As already mentioned the presence of a deep 
ndge separates the Arabian Sea into two basins 
and it 18 into the south west basin that the greater 
part of this descending mass of water is directed 
In each basin a mass of water of low salinity was 
detected that is almost certainly denved from 
the great antarctic bottom drift A study of the 
oxygen content of the water (Fig 3) at the different 
levels and at different stations gives an almost 
identical picture of the movement of the water 

mXsmjlvbs 

saw vwwflf 


masses the descending mass of tropic water with 
a low oxygen oontent being clearly distinguishable 
from the antarctic polar water in which the oxygen 
oontent is relatively high and m each bum 
there appears to be a vertical rotatory movement 
in progress the water on the eastern side passing 
downwards towards the bottom 
Our work off Bombay has now made it possible 
to trace the movements of the water masses into 
and out of the Gulf of Oman (Fig 4) The mam 
interest is the flow of water of a high halogen 
content (20 0 and above) out of the Persian Gulf 
towards the south east At the head of the Gulf 
of Oman this mass of water lies at a depth of 
110-160 fathoms (200-300 metres) but as it is 
followed out of the Gulf it tan be seen to sink 
gradually until off Bombay it is lying at a depth 
of 382 fathoms (700 metres) At a senes of 
stations off Bombay we encountered the same or 
a very similar type of deposit to that found in 
the curious stoic region in the Gulf of Oman 


referred to in the earlier report of the Expedition 
The deposit from a depth of 166 fathoms was 
similarly though to a rather leas extent than off 
the Arabian coast impregnated with sulphuretted 
hydrogen and hire too the result of throe trawls 
yielded remarkably little in the way of animal life 


The region of the African coast under mvestiga 
tion proved to possess a very noh fauna and 
good catches were made at a number of stations 
in water the depth of which ranged from 100 to 
600 fathoms (183 to 916 metres) In shallower 
depths our nets were badly tom by ooral while 
in depths greater than 660 fathoms (1 200 metres) 
there seemed to be evidence of a distinct falling 
off in the quantity of life at the bottom Some 
times large catches were made thus at one 
station at a depth of 802 metres an hour s haul 
with the Agassiz trawl resulted in our securing a 
hundred examples of a species of Pkormoaoma 
probably P *md*cwn and masses of a species of 
Virgvlana At another station we secured Borne 
114 examples of fish belonging to about twenty 
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■pedes and nearly as many genera , together with 
some 08 asteroids and about 700 examples of an 
ophiuroad 

The general richness of the fauna provided a 
very marked contrast to the comparatively 
barren region round the Arabian ooast and the 
aaoio area of the Gulf of Oman Until the collections 


have been worked out, it is impossible to give any 
details of the fauna of this African region, but 
the general impression created is that this region 
round Mombasa and Zanzibar has a fauna much 
more nearly alhed with the fauna of the southern 
ooast of the Gulf of Aden than with that of the 
northern ooast of the Gulf 


Chemistry and Chemists m Spam 


A T the tenth meeting of the Union Inter 
nationale de Chimie held at Li6ge in 1930 
apart from formal business, an adequate amount 
of time was devoted to consideration of problems 
connected with the constitution and properties of 
the simple and oomplex carbohydrates Compre 
hehsive papers previously circulated by reoognised 
authorities prepared the way for useful discussions, 
and only m one or two oases was discussion 
rendered impossible by the tedious reading by 
authors of long manuscripts which either had 
been or should have been circulated previously 
In spite of one or two drawbacks, the Lifege 
meeting indicated how scientifically useful such 
international meetings may be when suitably 
organised 

When the invitation to hold the eleventh 
meeting of the Union m Madrid was accepted 
it was decided by leading Spanish chemists to 
revive the pro War International Congress of 
Chemistry at the same time, with the object of 
consolidating the scientific side of the meeting 
The last meeting of the International Congress 
was held in Washington m 1912 and the meeting, 
postponed from 1932 to 1934, held m Madrid 
(April 0-11) constituted the Ninth International 
Congress Some confusion may have arisen even 
among those attending that Congress and the 
eleventh meeting of the Union Internationale 
In spite of all the difficulties which have attended 
their work of organisation during the last two 
yearn, our Spanish colleagues have entertained 
their guests with lavish hospitality, both scientific 
and otherwise The Congress and the meeting of 
the Union were opened in the ultra-modem Salle 
Capitol m the presence of the president of the 
Spanish Republic, who made what appeared to 
be an impressive speech in Spanish after the 
reading in Spanish by Prof Fernandez of an 
account (previously circulated) of the develop* 
mento in chemistry sinoe the Eighth Congress 
There were about 1,200 cm the list of ordinary 
members of the Congress This list included also 
the ladies who were kept busy enjoying the artistic 
and other treasures of Madrid, while the chemists 
were supposed to be busy discussing some of the 
240 scientific communications, attending the four 
special lectures such as that of Prof G N Lewis 
on The Different Kinds of Water” and listening 
to the twenty special papers such as thoee given 
by Profs P Walden (‘Anomale Elektrolyte m 
mchtw&ssengen Lbsungen"), G Barger ("On the 


Alkaloids of the /soohinohn Group ’), B Robinson 
( Molecular Architecture of Plant Products”), 
R H Kruyt (‘The Modem Development of 
Colloid Chemistry ’) P Karrer ( Untenuohungen 
uber Carotinoide und Vitamme”) and Miss Jordan 
Lloyd ( The Chemistry of the Tanning Process 
with Special Reference to Vegetable and Chrome 
Tanning ) the only lady chemist taking a leading 
part in the last two groups of special papers Nearly 
all the communications to the Congress were 
circulated beforehand and intended to be the basis 
of discussion 

Thu huge scientific programme was interspersed 
with receptions by the president of the Repubho 
at the National Palaoe and by the Mayor of 
Madrid at the Town Hall, visits to Toledo and 
Segovia and artistic entertainments terminating 
with a well attended banquet One heard also 
of several official or semi official lunches and 
dinners and of private excursions before the 
dispersal of the delegatee to the many places of 
interest m the south of Spam and even to Morocco 
Everywhere the members of the Congress were 
most kindly and graciously reonved and, apart 
from the somewhat adverse climatic conditions in 
Madrid, there was no sign anywhere of discomfort, 
alarm or even disquietude The gracaouanees of 
our hosts was shown m a more permanent fashion 
by the conferring of honorary doctorates of tho 
University of Madrid on seven delegatee, among 
whom are Profs H E Armstrong and R Robinson, 
the election of ten foreign membera of the Spanish 
Academy of Exact Scienoes, among whom u 
Prof G Barger and, finally, the conferring of the 
new Order of the Spanish Repubho on another 
eight delegates, among whom ib Prof E Bnlmann, 
president of the Union Internationale 

The permanent result of the Ninth International 
Congress u not easy to forecast Many hope that 
its scientific proceedings will not be buried m a 
separate huge volume, but will find their way into 
more accessible journals devoted to the publication 
of contributions to chemical knowledge 

The meeting of the Union Internationale 
seemed to be overshadowed and was oonfined to 
two sittings of the Council and one of the Bureau, 
apart from those of several of the oommlttees 
In formal business, Prof N Parravaao (Rome) 
was elected to succeed Prof Bnlmann in the 
presidency and the new members of the Bureau 
are Profs M Bodenstein (Berlin), E Bartow 
(Iowa), F Matter (Basle), K Matsubsra (Tokyo) 
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and W Swietoelawski (Warsaw) The decision to 
accept the invitation to hold the twelfth meeting 
of the Union in Switzerland in 1036 was confirmed 
The chief subject of discussion by the Council 
concerned future arrangements for organisation 
concerning chemical nomenclature The existence 
of separate committees for organic and bio- 
chemical nomenclature has for some years been 
retarded as unfortunate by many chemists in 
different countries, and the British Federal Council 
for Chemistry has been active m trying to have 
the two committees oombmed The tone of the 
discussion was somewhat heated, and 'Anglo 
Saxon’ opposition to the existing committee an 
biochemical nomenclature was referred to in terms 
which created an atmosphere scarcely suitable for 
cntioal consideration of the best policy regarding 
a question of fundamental importance in chemistry 
The following proposals by Prof F 8wartz 
were submitted ‘‘In conformity with the decision 
of the Union the Committees on nomenclature are 
dissolved The Council decides to constitute three 
new committees on nomenclature, one for m 
organic chemistry, one for organic chemistry and 


one for biochemistry These co mmi ttees are asked 
to present a scheme of organisation of the future 
work of the committees on nomenclature to the 
Umon before 31 December, 1935 Their presidents 
will assure the oo ordination of the work of theee 
oommitteee The members of the oommittees will 
Jbe chosen as far as possible from among the 
members of the former oommittees These pro 
posals were voted on according to countries 
adhering to the Umon and passed by 29 to 28 
votes That there should be five members of each 
commission was again voted on in the same 
manner and passed by 31 to 27 votes It was 
finally left to the Bureau to ohoose the members 
of the committee 

It may be questioned whether decisions of such 
a nature should be determined by countries having 
a number of votes based on their population and 
not by individual votes of representative chemists 
keenly interested in the matter , but an important 
advance will be made if, by 1930, the relative 
positions of organic chemistry and biochemistry 
on the question of nomenclature oommon to both 
are satisfactorily defined C S Gibson 


Aberdeen Meeting of 

T HE preliminary programme of the meeting 
of the British Association to be held at 
Aberdeen on September 5-12 has now been issued 
In oertain respects a university city affords the 
best and most appropriate setting for a meeting 
of the Association, and Scottish meetings are 
anticipated with pleasure, for thou: standard of 
organisation has always been high, and they 
have always attracted a notable measure of publio 
interest 

In Aberdeen, the accommodation for the 
sessions will be very convenient, for eight of the 
sections will be housed in Mansohal College, and 
of the rest, four will find rooms within a quarter 
of a mile of the College Only the Section of 
Botany will sacrifice nearness to the centre to the 
convenience of meeting m the appropriate depart 
ment of the University, with its fine gardens, at 
8t Mach ax The Reception Room will be in the 
Music Hall, a building of special historical interest 
to the Association, fin it was opened m 1859, and 
the first ceremony which took p!a6e m it was the 
inaugural meeting of the Association m that year, 
when the Prince Consort oocupied the chair He 
conveyed a message from Queen Victoria to the 
Association, and delivered an address which is a 
pronouncement of no little interest in the history 
of science Hu own sympathetic and well- 
informed attitude toward science is well known, | 
and u clearly defined in this address , and no less 
dearly u indicated the general position of *cienoe 
m the life of the community at that tune 
Hus point is apposite to the preeent programme, 
since particular contacts between science and the 
life of the community will be more prominent as 


the British Association 

subjects of discussion at Aberdeen than they are 
usually Such topics are of course, always to bo 
found in Association programmes , but in recent 
years, and especially last year at Leicester, it has 
become clear that lay members and those who 
follow the proceedings of the meeting in the Press 
wish to hear more of them It seems natural and 
proper that this should be so, and it u obviously 
within the stated objects of the Association that 
such a demand ought to be met It u announced 
in the preliminary programme that ‘ several 
Sections are including in their programmes papers 
or discussions within the scope of the resolution 
forwarded by General Committee to Council at 
the Leicester Meeting last year, on the relation 
between the advance of science and social pro 
gross ’, and a number of appropriate subjects are 
already announced If from some of these there 
should emerge at Aberdeen applications for the 
appointment of oommittees to pursue investiga¬ 
tions this will mean that the Association’s 
machinery is being used for the advancement of 
science m specific directions of publio importance 
There will be nothing new in this The Associa 
turn's record affords sufficient evidenoe for that 
statement But the giving of "a more systematic 
direction” to scientific inquiry was one of the 
charges laid upon the Association by its founders , 
and here, Burely, is a systematic direction which 
has been rightly pointed out and will be rightly 
followed 

Sir James Jeans, who has succeeded the late 
Sir William .Hardy as president of the Association, 
announces the title of his address as The New 
World Picture of Modem Physics’’ It is stated 
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that one of the usual evening discourse* will be meeting m a centre commanding this part of 

given as a Sir William Hardy memorial lecture, Scotland must needs be rare, the opportunity 

and will deal with the preservation of meat, fish should be taken 

and fruit, a subject peculiarly appropriate to This programme is accompanied by a circular 
Aberdeen, where the work of the Torry Research addressed to those who are not life-members of 
Station is very well known The name of the the Association, whioh m effect asks them to pay 

lecturer is not yet announced The other evening regular subscriptions to the Association by signing 

discourse will be given by Prof W L Bragg on a banker’s order form, whether they attend the 

“The Exploration of the Mineral World by meetings regularly or not The hope is to assure 

X Rays” Reverting to tho subject of scienoe and a more stable inoome for the Association, and 

the community, the programme states tentatively thus ‘ alleviate the difficulty of allocating grants 

that an evening symposium on tbe general relations m aid of important research”, for which the 

of these may be arranged The sectional pro applications habitually exoeed the Bums avail 

grammes, bo far as can be judged from the short able The Association’s support of research, and 

summaries furnished in this preliminary announce the preparation of reports on the state of 
ment, are certainly no less wide ranging than science”, which began m 1834 and has never 

usual An ambitious senes of excursions is under since been intermitted, sufficiently justifies this 

consideration and inasmuch aa the occasion of a appeal 


Obituary 

Db Walter Rosenhain, f b s to develop cnaa cross patterns The laboratory 

I T is a grief and a shock to me on returning was closing for the day, so we went our several 

from a holiday abroad to read of the death ways, each brooding on what these cunoUB lines 

of Walter Rosenham I have had many pupils might mean That evening I saw the mterpreta- 

but none more gifted with the imaginative insight tion the linos must mean finite slips, taking 

of the discoverer more discriminating m criticism, place on parallel layers within the grain Con¬ 
or more skilful in the technique of the expen sequently the grains were definite crystals, and 

mentahst He came to me, in the late nineties remained crystals after the deformation they 

with a research scholarship from tho University gave way, when the straining passed the elastio 

of Melbourne, when I was professor of mechanism Emit, by the sliding of bands or layers on a group 

at Cambndge, and asked me to suggest a piece of parallel planes much as a pack of cards might 

of research which he might undertake in my be sheared Slips of this kina in three directions 

laboratory At that time Roberts Austen, Arnold, inclined to one another within eaoh gram would 

J E Stead Osmond and others were applying allow the grain to assume a new form consistent 

to metallurgical analysis the microscopic methods with the plastic straining of the piece as a whole 

which had boon initiated by Sorby in his earlier Next day wq met again, and I found that Rosenham 

study of metals and it was beginning to be had, quite independently, come to the same oon- 

recognued, somewhat vaguely, that the irregular elusion That was the discovery of ‘slip bands’ 
grains which a polished metal revealed in the which we published jointly in a preliminary notice 

microscope were crystals tho boundaries of which to the Royal Society m March 1899 (Proceedings, 

had interfered with one another m the process of vol 63), and later (along with much more) m the 

crystal growth I suggested to Rosenham that Bakenan Lecture of that year (Phil Trans , A, 

thus opened up a good field, and that it would vol 193, p 363) 

be interesting to see what happened when a plastic We pursued the research hotly together It 

metal was overstrained The supposed crystal was a happy as well as a fruitful association To 

grains miut alter their form, but how ? work with such a pupil was, for the professor, a 

Rosenham had already begun m Melbourne a rare delight and a constant stimulus It turned 

research on steam jets which he was anxious to out that metallurgy did offer to Rosenham the 

finish first, and we arranged that as soon as he most oongenial field that oould have been chosen 

had completed that he should take up the metal Looking back now, I feel a natural pnde m having 
lurgical inquiry This was done, and I recall very guided him to it Afterwards, when the days of 

vividly how, after he had acquired some skill in pupillage were past, I had the continued pleasure 

polishing and etching metallic surfaces so as to of watching him go on from strength to strength 

bring out the granular structure, we put a plastic and reoeive growing recognition, of visiting him 

strip one day under the microscope, fixed in a from time to time at tbe National Phyuoal 

straining stage so that it oould be stretched while Laboratory where he made a position worthy of 

one watched the surface of the grains As the his powers, and of listening to his admirably lucid 

straining proceeded we saw lines appear, sharply expositions, public or private An old man, such 

defined parallel lines whioh were black in the as I am, must reckon with the loss of his oon- 

reflected illumination, becoming more numerous temporaries, but it was far too early for us to 

th« more the specimen was stretched, and tending lose Walter Rosenham J A Ewing 
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Dr Walter Rosatnunr, whose death at the 
early age of fifty-eight years occurred on March 
17 last, had a world-wide reputation as a metal¬ 
lurgist, and for more than thirty years had 
taken a leading part m the development of the 
new soienoe of metallography Bom in Melbourne, 
Australia, on August 24, 1870, he graduated in 
engineering at the University of Melbourne, m 
1897 and proceeded to Cambridge as the holder 
of an 1851 Exhibition Scholarship Here he worked 
with Prof (now Sir Alfred) Ewmg, and began to 
use the microscope m the study of metals In 
1899 appeared a memorable joint paper, describing 
in detail the mechanism of deformation of metals 
by slip, whioh has formed the basis of all later 
work on the subjeot 

Rosenham then entered the works of Messrs 
Chance Bros , and for about six yean was engaged 
in work on optical glass, although continuing his 
studies of metals His well known textbook of 
Glass Manufacture ’ was first published in 1908 
a second edition being called for m 1919 In 1906 
he became superintendent of the Department of 
Metallurgy at the National Physical Laboratory 
succeeding Dr (now Sir Harold) Carpenter This 
post he held for twenty five years, during which 
tune the staff mcreaaed from four to about seventy, 
whilst tho long series of important communications 
which issued from tho Department under his 
direction was evidence of his suooess m guiding and 
inspiring his collaborators, his loyalty towards 
whom was unfailing This work covered a wide 
range His own interests lay chiefly in the field of 
what he preferred to call “Physical Metallurgy ’ 
(the title of his textbook published m 1914)—the 
study of the properties of metals and alloys in 
rdation to their structure 

On the practical side, perhaps the most striking 
achievement during this period was the work on 
the light alloys of aluminium, largely conducted 
m view of the requirements of the War, and earned 
out under conditions of urgency The results 
were of great importance for the progress of air 
craft construction, and the Eleventh Report of 
tho Alloys Research Committee, m which they are 
recorded, marks an epoch m the development of 
the alloys of aluminium 

This Committee, established by the Institution 
of Mechanical Engineers, was later transformed 
into the Alloys of Iron ResearchtCommittee, and 
a senes of studies of the binary alloys of iron with 
other elements was begun, special attention being 
given to the production of the elements used m 
the highest state of punty Such work involved 
the introduction of new methods of research at 
high temperatures, and the improvements of 
technique have done much to smooth the path of 
future investigators 

On the theoretical side, Rosenham was par¬ 
ticularly associated with conceptions regarding the 
behaviour of metals on deformation and when 
undergoing thermal treatment The hypothesis of 
an 'amorphous' phase, existing between the crystal 
grains of a oast metal and in the deformed portions 


of crystalline metals, was applied by him with the 
greatest ingenuity to explain creep and other 
effects depending on time and temperature 
As a lecturer and debater on metallurgical sub¬ 
jects Rosenham was unrivalled He could give an 
account of experimental work or expound a theory 
in simple language, with a fluency which never 
hindered the logical arrangement of the steps in 
his argument, whilst his quickness of thought and 
skill m debate gave interest to his frequent inter¬ 
ventions in metallurgical discussions He was often 
involved in controversy, and could be southing in 
his criticisms, but maintained an even good humour 
under all conditions In 1931 he retired from his 
post at the National Physical Laboratory, and 
until his death earned on a successful practioe as 
a consulting metallurgist, without slackening his 
scientific activities 

Rosenham was elocted a fellow of the Royal 
8ociety m 1913 He was active in the formation 
of the Institute of Metals, of which he was president 
in 1928-30, also delivering the May Lecture in 
1923 Ho received the Carnegie Medal of the Iron 
and Steel Institute in 1906 for an early researoh 
on the strength of steel at high temperatures, a 
subject which he pursued with great suooess at 
the National Physical Laboratory, and was awarded 
the Bessemer Medal in 1930 His fluency in French 
and German made him a valuable link with foreign 
metallurgical bodies, and he took a special interest 
m the International Association for Testing 
Materials of which he became president, and 
would have presided at the congress planned to 
take place in London in 1936 On such bodies, 
and on committees of the British Standards 
Institution, his clear ideas as to what should be 
done and his courage m maintaining his opinion 
gave great weight to his collaboration 
Dr Rosenham is survived by his wife, a sister 
of the late General Sir John Monash of Melbourne, 
and by two daughters 

Prof S H Vinks, frs 
With the death of Sidney Howard Vines at 
the age of eighty four years, another leading 
botanist of the older generation has passed 
away Though ho had lived in retirement at 
Exmouth sinoe 1919, his help and advice were not 
infrequently sought, and he stiQ took an active 
interest m botanical matters 
Bom in London in 1849 and educated at a 
private school, Vines afterwards entered Guy’s 
Hospital, but gaining a scholarship to Cambridge 
he went up to Christ’s College in 1872 Being some 
what mors mature than the average undergraduate, 
and having some preliminary training m science, 
he distinguished himself already m his under¬ 
graduate years and as such was offered m 1874 
the appointment of demonstrator m Huxley’s 
course of general biology at South Kensington 
As he says m the Huxley Centenary number of 
Nature \l92S), Huxley’s leotures were a revela¬ 
tion to him, so lucid, so well proportioned, so 
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convincingly expressed Altogether it was a hu inaugural lecture to put in a further nlea 

memorable and an invaluable experience in the for botany aa an academio subject, actuated in 

art of teaching In the following two years the part by a desire to meet the severe and unsym- 

botamcal portion of Huxley’s general biology pathetic attitude of Ruakm, who a few years 
oourse was given by Thiselton Dyer, and m both previously had criticised "the vulgar and ugly 
courses Vines acted as demonstrator mysteries of the so called science of botany" 

In 1875 Vines graduated with first class As Vines said, he felt these strictures all the more 

honours m botany and in the following year was keenly because of his deep sense of indebtedness 

elected fellow and lecturer of his College By way to Ruakin "for much that adds charm and interest 

of equipping himself still further for his future to life" 

work he decided to visit some well known German For thirty one years, until his retirement in 
laboratory and having been stimulated while at 1919, Vines held the professorship with distinction, 

Cambridge by the teaching of Sir Michael Foster, witnessing the growth m importance of botany in 

desired to devote himself to the physiological side the University curriculum and the addition of 

of botany He was anxious therefore to study the oognate school of forestry, the organisation 

under Julius Sachs, then at the zenith of his of which entailed considerable addition to hu 

activity and fame as a plant physiologist, and duties Hu interest in the practical side of botany 

having obtained leave of absence for the Easter led to the publication, m conjunction with Prof 

term of 1877, he spent this tune at Wtlrxburg Bower, of a most useful “Course of Practical 

under the stimulating direction of Sachs, taking Instruction in Botany” m 1888 He adapted a 

up the study of the growth of plants in relation leading German textbook of botany by Prof 

to light In an account he published some years Prantl for the use of English students (1895) 

ago of hu studies abroad he tells us that Sachs s In 1886 he had already publuhed hu excellent 

lectures were delivered with such lucidity and course of ‘Lectures on Hie Physiology of Plants , 

force that familiar things became instinct with which was for long the standard English book on 

new life He formed a lasting friendship with the subject 

Sachs and was both the instigator of, and a Though primarily a physiologist, Vines was inter 
generous donor to, the fund which was raised a ested in the valuable herbarium of the University of 

few years ago to acquire the portrait of Sachs for Oxford and with the help of Dr Clandge Druoe 

the Linnean Society publuhed an acoount of ’"The Dillenian Herbaria” 

On hu return to England, Vines started a (1907) and later of The Monsoman Herbarium” 

botanical laboratory in Cambridge through the (1914), both full of interesting histoncal and 

kindness of Sir Michael Foster, who lent him a biographical matter For many years Vines was 

room m the newly erected Physiology Laboratory one of the editors of the Annul* of Botany to which 

Later when he was appointed reador m botany he oontnbuted numerous papers on physiological 

at Cambridge, more permanent accommodation subjects The earlier of these dealt with more 

was provided m the ground floor of the Botany general problems such as root pressure and 

Department But though now provided with a transpiration, the mechanism of the stomata, 

laboratory, then an innovation, Vines found that epinasty and hyponasty the later ones were 

he could not do justice to the practical side of concerned with proteolytic enzymes, and this 

the various branches of botany and felt particu latter senes taken together give an excellent 
larly, as he tells us, the need of acquaintance with acoount of the occurrence ana function of the 

methods for the study of fungi He consequently proteases m the vegetable kingdom 

decided to visit the laboratory of De Bary, the Vines always preserved however, a general 
eminent myoologist In 1880 he obtained two interest m botany, as u shown by hu article 

terms’ leave of absence and spent the beginning on ‘ Plant Morphology’ in the eleventh edition 

of this time with De Bary, but the greater part of the Encyclopaedia Brittanies", which u still 

with Sachs at Wttrzburg Thus, in those early well worth reading He naturally refers in it to 

days when there were no facilities for practical Sachs’s theory, that morphological differences we 

work m botany in Great Britain, Vines obtained the expression of differences u material oom- 

the necessary training for the development of position, and though thu theory had to be 

practical botany on nu return Other leading considerably modified, he held that the discovery 

botanists of those days like D H Scott, Marshall by Sacha that a small quantity of a substance 

Ward and F 0 Bower did the same They sought can affect the development of an entire organ, 

and found in Germany what was at the time foreshadowed the subsequent discovery of growth- 

unobtainable in England promoting substances or hormones 

In 1883, Vines was appointed reader in botany Vines’s eminence m botany was reoognued by 
ih Cambridge, and when the Sherardian chair in hu election to the Royal Society m 1885, while 

Oxford became vacant in 1888, he was appointed still reader at Cambridge He jcaned the Linnean 

successor to Prof Bay ley BaUour The chair Society m 1878 and acted aa president m 1900-4 

of botany at Oxford had been held by a number A good portrait of him by the Hon John Collier 

of distinguished men and botany had received no hangs m the rooms of the Tjtumwi Society 

small encouragement at the hands of the Uni Both when m Oxford and afterward* during hu 

vemty Still, Vines considered it neoess&ry m retirement at Exmouth, Vines took a keen interest 



NATURE 


677 


May 5, 1934 


in his garden, devoting himself with skill and 
enjoyment to the cultivation of plants Unfortu 
natelv, his health latterly left much to be desired, 
and he passed away on Apnl 4 
The charm of Vines’s personality gamed for 
him a large number of warm friends among his 
colleagues, and botanists of a younger generation 
will always be grateful to him for the kindliness 
with which he treated them and the ever ready 
help he so willingly extended to them 

FEW 

Db Maria A Van Hxbwkrdbn 
Thx cause of biological sciences as linked to the 
evolution of man has sustained a severe blow in 
the death of Dr Mans Anna Van Herwerden on 
January 26 at Utrecht, where she had long taught 
in the University m the Department of Embryo 
logy, Cytology and Genetics From its early days 
she was a leader m the International Federation 
of Eugenio Organisations, as well as being one 
of the first supporters of the International Union 
for the Scientific Study of Population Probloms, 
and had a wide circle of friends in Great Britain 
In Holland her foresight and untiring work eon 
tnbuted much to budding up the Central Com 
mittee of societies working in the field of human 
genetics, which resulted m the foundation last 
year of the Netherlands Institute for Research in 
Human Genetics and Race biology Menaeh en 
Maatackappx], No 2, says of her "She was a 
modest woman, never putting herself forward, 


without self seeking, simply serving the cause for 
which she stood, with great enthusiasm and 
devotion her strong wul and sense of duty 
found her always ready with help and ad vice 
Her oounsels always earned the greatest weight, 
founded as they were on wide knowledge illumined 
by dear insight and judgment and presented 
sympathetically as the outcome of a benevolent 
spint in dear cut elegant form the Sciences 
of Human Genetics and Eugenios have lost their 
most outstanding exponent m our oountry m the 
passing of this courageous and talented woman ” 

Wb regret to announoe the following deaths 

Prof R Chodat, since 1889 professor of botany 
in the University of Geneva, rector of the Um 
versity m 1908-10 and first president, in 1901, 
of the Association Internationale des Botamstes, 
aged sixty nine years 

Sir George Duckworth, C B , secretary of the 
Royal Commission on Historical Monuments 
(England) in 1908-33 on Apnl 27, aged sixty six 
years 

Prof W H Welch, ementus professor of the 
history of medicine and ementus director of the 
School of Hygiene and Public Health at Johns 
Hopkins University, Baltimore, on Apnl 30, 
aged eighty four years 

Mr W G Whiffen, manufacturer of drugs and 
fine chemicals, one of the original fellows of the 
Institute of Chemistry, on Apnl 28, aged eighty- 
two years. 


News and Views 


Prof C V Boys, FRS 

Pbot C V Boys, who is delivering the Guthne 
Lecture of the Physios! Society on May 4, is the 
doyen of physieists of what may be oalled the classical 
age of experimental physios In one of his earliest 
researches he suooeeded in photographing nfle bullets 
in flight To Boys we owe the production of quarts 
fibres, those almost invisible threads having remark 
able elastic properties which are indispensable in 
many galvanometers, etc Boys produoed them very 
simply by shooting an arrow, to which a short pieoe 
of partially fused quarts was attached, across the 
room, the unfitted part being held behind Employing 
these fibres, Boys was able to ehmufcSe most-of the 
errors of the Cavendish experiment and suooeeded 
in weighing the earth with an accuracy neither before 
nor smee surpassed His exper im ents with bubbles 
set out in his fascinating book Soap Bubbles and 
the Faroes that mould them’ are still an unfailing 
source of interest to old and young Telosoope 
design, sun dials and a camera for following a lightning 
flash throughout its course, have also oooupied his 
attention With the passage of the Gaa Regulation 
Aot, 1920, the design and construction of a oafon 

of towns' gaa became a matter of urgency Boys 
had already invented a gas oabruastor, but tbs stop 


from a snap test devioe to a recording instrument 
was a long one. Boys suooeeded, however in oon 
struoting such a reoorder, and it has been in oon 
tinuoua use reoording the calorific value of gas supplied 
m certain parts of the oountry Tho instrument 
incorporates a very huge number of most ingenious 
but typically Boysian’ devices To mention but 
one, a thinking machine' automatically corrects the 
volume of gas burnt in the calorimeter to normal 
temperature and pressure and continually records 
the correcting factor 

Research and Development Lectures 
With the object of promoting attention to the 
importance of research—both purely scientific and 
technical—and the utilisation of its results m the 
eervioe of mankind, the British Science Guild arranged 
last year for the delivery of a Research and Develop 
ment Lecture by Sir Harold Carpenter on “Metals in 
Industry" It was originally intended that one such 
lecture should be delivered Annually, but Lord 
Melehett, president of the Guild, has given the scheme 

discourses m which the broad trend of scientific 
development of subjects will b4 ilhtstrtted by expen 
menU and prectieal dem on stra ti ons By kind 
permission of the managers, the lectures will be 
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delivered m the histono lecture theatre of the Royal 
Institution The first of the lectures, at which the 
Prime Min inter will preside, u to be delivered aa we 
go to press, on Wednesday, May 2, by 8ir William 
Bragg on ‘The Development of the Principles of 
Refrigeration”, and the seoond, on Wednesday, 
May 30, by Lord Rutherford on ‘ Helium and other 
Rare Oases’’ It is hoped to arrange for two fiirther 
lectures of the same type to be delivered in the 
autumn 

Tax particular aim of these Research and Develop 
ment Lectures is to enable legislators, administrators 
and other responsible leaders to make contact with 
outstanding achievements of practical science There 
is no lack of interest in scientific work and thought 
among most of these representatives of progressive 
national life, but few lectures have been specially 
designed to appeal to them Lord Melohett's action 
m providing for such lectures has, however, been 
warmly supported by men of science and laymen 
alike and we congratulate him and the British Science 
Guild upon the success of a notable national en 
deavour 

Progress of Automobile Engineering 

Fob the Tames Forrest Lecture which he delivered 
at the Institution of Civil Engineers on May 1, Sir 
Henry howler took as his subject The Progress of 
Automobile Engineering" After a tribute to Forrest, 
whom he had known when a student, Sir Henry 
said that to day the automobile industry is the fifth 
in point of size in Great Britain, while in the United 
States in 1028 the industry used no less than 6,000,000 
tons of steel The industry is also one of tho 
greatest consumers of rubber, cotton and light alloys 
The first self propollod vehicle was that built in 1769 
by Cugnot, and this was followed by those of Murdoch 
and Trevithick Between 1823 and 1840. many 
patents were taken out for steam carnages, and tho 
same penod saw the experiments of Hanoock, 
Gurney, Danoe and others Of the details then 
invented, the chain drive and differential gear of 
Hills and the steering gear of Gibbs has survived 
Prohibitive tolls, vested interests and the railways, 
however, led to the abandonment of these early 
experiments and then came the ‘ Red Flag” Aot of 
1866, with restnotiona which were not removed until 
1806 But the matter was taken farther by the work 
of Otto in 1876 and Daimler m 1883, the latter giving 
us a power unit which has changed our lives, much 
as the railway did a century ago The outstanding 
personality of the early penod of automobile develop 
ment was Levaasor, whose arrangement of the various 
parts of a motor oar has been followed generally 
Progress from about 1806 until 1901 can be traoed from 
the records of trials, one of the most important of 
these being that held by the Royal Automobile Club 
m 1000, when eighty three oars, most of foreign 
origin, started cm a 1,000 mika run 

A cheat part of the lecture was devoted to the 
details of the subject—materials, tyres, engines, gears, 
dutches, springs, brakes, etc Improvements m 


materials have been continuous and have led to the 
introduction of various alloy steels and alloys of 
aluminium such as duralumin, “Y” alloy and that 
known as “R R ” The investigation of these light 
alloys has led to an almost new technique Recently, 
suooem has been achieved with a lead bronze alloy 
for bearings As for the tyres, pneumatic tyres were 
first oonceived by Thomson in 1846, and developed 
by Dunlop in 1888 and first made for motors by 
Mwhelin and Co In 1906 it waij said that tyres 
cost "perhaps five or six times what the fliel cost per 
mile run”, but the cost to-day is probably lees than 
one quarter of the cost of fuel In engino design the 
greatest advanoe of reoent times has been the de 
velopment of engines for using heavy oil Compared 
with the petrol engmo, the compression ignition oil 
engino is slightly heavier, but has a higher efficiency 
and greater turning moment at low speeds The 
problem of transmission, perhaps, is given more 
consideration to day than any other Many altema 
trves to the crash’ gear have been tried, and not 
only m automobile but also m other dosses of 
engineering, the matter has proved one of the most 
difficult problems in mechamos to be solved at a low 
oost and with high efficiency In connexion with this 
part of his subject, Sir Henry described the Wilson 
gear, the Austin Hayes gear, the Leyland hydraulio 
converter, the so called fluid fly wheel and the 
automatio dutch manufactured under the Newton 
patents He also touched upon types of brakes, and 
methods of ausjiension, and in his conclusion recalled 
the remark of a friend that in early days cars were 
extremely simple and extremely unreliable, whereas 
at the present time they are extremely complicated, 
but leave nothing to be desired so far aa reliability is 
oonoemed 

Spictr-Dufay Colour Film 

Since 1026 the Spioer Dufay process of oolour 
photography has been the object of very intensive 
research and a demonstration of oolour films made 
by this process was given at a Royal Society soir6e 
in 1931 (see Nature, May SO, 1931, p 821) It is 
stated that the new produot will shortly be marketed 
for 16 mm cinematography, and later it is intended 
to supply also roll films for ordinary cameras and 
standard 86 mm cinematograph film The new film 
consists of a transparent base on which is first ooated 
a three-colour mosaic of regular pattern , m ultimate 
contact with the colour mosaio screen n a very thin 
waterproof layer and above this is a highly sensitive 
panchromatic photographic emulsion Exposure is 
made through the film base and oolour mosaio A 
positive image is formed by reversal In principle, 
the prooess is thus similar to many which have long 
been operated with great success for still photography 
in oolour 

The application of this general principle to 
cinematography has necessitated a very thorough 
study of every detail of the process For example, 
m still photography it has been found quite satis¬ 
factory to use an irregular oolour mosaio, the primary 
ooloured elements being distributed m an entirely 
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haphazard manner, it is reported that when thia 
type of mooaic u used for cinematography, the super 
imposition of euoceeaive pictures built up of colour 
elements arranged in entirely different ways gives 
rise to a very unpleasant effect known as ‘boiling’, 
every part of the picture on the screen appearing 
to be in rapid internal movement With tho Dufay 
regular mosaic this trouble does not occur The 
success of a process for oolour cinematography 
depends on a variety of factors besides its power 
to yield pleasing coloured pictures Two very 
important desiderata are that films should be oapable 
of projection with normal projectors as used for 
ordinary black and white ptotures, and they must 
be oapable of yielding coloured duplicates by a 
process of automatic printing In respect of the 
first of these requirements, the Spicer Dufay process 
has already achieved its object and the luminosity 
of the projected pictures is at least adequate, while 
a method of duplicating by machine printing is now 
available The process is therefore one in which 
teclmical achievement is already very high 

Royal Institution and Davy Faraday Laboratory 

The annual meeting of the Royal Institution was 
held on Tuesday, May 1, under the chairmanship 
of the treasurer, Sir Robert Robertson The Visitors' 
Report for the year 1933 showed a substantial 
addition to the membership, the total (1020) at the 
end of the year, including honorary members, 
members and associate subscribers, being the highest 
reachod since the War The following officers were 
re elected President, The Right Hon Lord Eustace 
Percy , Treasurer, Sir Robert Robertson , Secretary, 
Major C harles E S Phillips The fulfilment by the 
Trustees of the Rockefeller Foundation of their 
promise, made in 1930, to give £20,000 for endow 
mont of research in the Davy Faraday Laboratory, 
was publicly announced some months ago In the 
Visitors’ Report reference is made to this and other 
gifts to the Research Endowment Fund which has 
now been established at the Institution , and the 
Report of the Davy Faraday Laboratory Committee, 
which is printed with the Visitors’ Report, gives 
interesting evidenoe of the work which is m progress 
with the funds now available from this and other 
souroes 

The majority of the workers in the Davy Faraday 
Laboratory are engaged, under the direction of Sir 
William Bragg, in a oombined effort to map out 
exactly the spatial distribution of the atoms m 
organic molecules’’, using X ray methods An 
X ray tube with revolving anti-cathode has been 
in regular use now for about two years, and a much 
larger tube, to operate up to about 90 kw , is m the 
experimental stages With these powerful souroes, 
very mall crystals oan be used, and m recent work sue 
oeesful photographs have been obtained with crystals 
weighing lew than pne twenty fifth of a milligram 
From large numbers of reflection measurements 
calculations oan be made, using a method based on 
the Fourier principle, of the electron, density at 


every point within the crystal The result » given 
in the form of contour maps Each contour line 
shows the electron density expressed m whole 
numbers of electrons per oubio Angstrom unit The 
map is m general accurate to the width of a line ” 
This interesting method of mapping the molecules 
is illustrated m the Report by a contour map of 
the durene molecule, taken from a reoent paper by 
Dr J M Robertson, one of the workers in the 
Laboratory 

Rotation of the Earth 

On May 1, a public lecture was delivered at Oxford 
by Dr J K Fothenngham, reader m ancient 
astronomy and chronology in the University, on the 
rotation of the earth Dr Fothenngham spoko of the 
importance of the fact of rotation in regard to such 
practical matters as the alternation of day and night, 
the march of the seasons, tho tides, and the measure 
ment of time Some of the Greeks, perhaps including 
Plato hold the Pythagorean view that the earth and 
not tho sky rotated , but in either ease tho rotation 
was generally held to be uniform Tho foot of pro 
cession was known to Hipparchus, but may be an 
older discovery A further disturbance of uniformity, 
namely, nutation, with a period of 19 years, was 
determined by Bradloy at Oxford Since his time, 
furthor changes havo been measured, such as a 
shifting of the position of the pole in relation to the 
earth s figure , this has a period of IS months and 
may affect latitude to the extent qf two fifths of a 
second of are A change m tho speed of rotation u 
no doubt a real physical fact, the day is getting 
longer by one second in many thousand years” The 
apparent acceleration of the sun is modified by that 
of tho moon Fresh facts bearing upon this have 
been collected by Dr Fothenngham and others, but 
their full explanation awaits further research 

Chemical Patent* Committee 

A Chemical Patents Committee of the Depart* 
ment of Scientific and Industrial Research has been 
appointed to advise on the patenting and exploitation 
of results of the Department’s chemical researches 
that may have industrial possibilities The Committee 
is the result of negotiations that havo been taking 
place for some time between the Department and 
vanoua industrial organisations with the object of 
promoting closer oo operation and of avoiding 
unnecessary overlapping It is hoped that one result 
of the Committee’s advioe will be that research 
results may be brought to the notioe of industry 
and translated into practioe at an earlier stage than 
hitherto, and under conditions that will take existing 
industrial activities into aooount 8ir Frank Smith, 
secretary of the Department of Scientific and In¬ 
dustrial Research, will act as chairman, and m 
addition to departmental members, the Committee 
will me hide Mr F H Carr and Mr J Davidson 
Pratt, representing the Association of British 
Cbemtool Manufacturers, and Mr J Arthur Rea vail, 
repr esenting the British Chemical Plant Manu¬ 


facturers Association, 
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Scientific Program and Employment 
At the recent annual meeting of the London 
branch of the Aseooiation of fioientiflo Workers, 
the chairman, Mr R W Western, reed a paper 
on 'How Scientific Research may best help m the 
Present World Crisis” Mr Western pointed out 
that there as a widespread belief that the progress of 
aoienoe tends to create unemployment by substituting 
machinery for men and replacing highly trained 
operatives by unskilled labourers Innovations re 
suiting from soientifio research are generally found 
to have injurious secondary effects because (1) land 
formerly employed in production may be rendered 
useless, for example, that utilised for a railway is 
spoilt for other purposes while ferro oonorete con 
■tractions oost nearly as much to demolish as to 
erect, (2) fixed capital sunk in superseded processes 
is rendered obsolete , (3) the number of workers 
required to produoo a given output is reduced , (4) 
innovations may necessitate costly expenditure on 
advertisements to get the product known—but the 
trading community is reluctant to undertake this 
and prefers to advertise opportunities for gratifying 
wants already realisod These considerations lend 
support to the view that what is most wanted are 
new ways of mooting unsatisfied needs by adapting 
available capital rather than innovations which save 
labour or supersede capital assets If an innovation 
founded on the results of scientific research is to 
produce good results, free from immediate draw 
backs and therefore wholly beneficial at the present 
tune, it should render possible the application of idle 
plant to the commercial utilisation of the waste 
produots of existing prooessos by employing labour 
now surplus Tho best help that scientific research 
can give in the present crisis will oonsist in exploring 
the channels least subject to the drawbacks pro 
viously enumerated 

Race and Culture in India 

It is not without interest to note that Dr J H 
Hutton's tentative correlation of raoe and culture in 
his Indian Census Report for 1031 not only reoeivee 
commendatory reforenoe but also is closely followed 
in method in the presidential address on Sramamsra ’ 
delivered by Rai Bahadur Ramaprasad Chanda to 
the Anthropological Section at the recent Bombay 
tneeting of the Indian Sctenoe Congress Analysing 
the concepts of Sraxmuusm, which underlie the 
dootrme of renunciation, the animating principle of 
the mfendioant and asoetio orders, the president 
showed that in early tunes the Veche religion stressed 
the ntes of the householder and had no place for the 
Siamanas, the forest dwellers and religious mendi 
cants Honoe he deduced that the 8 ram an as are to 
be derived from the pro Vedic, pre Aryan peoples 
and their practitioners of magic tracing the practice 
of aaoetieism back to the initiatory period of seclusion 
and abstinence of the shaman Thu interesting oon 
elusion, which traces one of the most important 
elements in modem Hinduism to a non Aryan origm, 
» supplemented by farther considerations bearing 
on certain of Dr Huttons ethnological arguments 
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which have been subjected to cntioal oomnlent 
Ramaprasad Chanda suggests that the ingrained love 
of lift disclosed by the religions of Salctism and 
Vamavum among the Bengalis, comparable to that 
found among the Aryans, is a racial psychological 
trait to be associated with the braohycephalio 
Bengali oastes, the Indo Alpines, of whom Dr 
Hutton has suggested that thoy had aoquired an 
Aryan language before they entered India Henoe 
it is suggested, tho strength of the Duiga Kali cult 
m Bengal, which only in reoent times has begun to 
give plaoe to the renunciation of sramana 

Paleolithic Gravels of Farnham 
Following the exhibition of Miss Garrod s finds 
on Mount Carmel a senes of flint implements has 
been arranged at tho British Museum to illustrate the 
sequenoe of industries m the terraoe gravels south of 
Farnham Surrey Two cases at the head of the mam 
staircase, in the Department of British and Mediaeval 
Antiquities, contain not only a number of accurately 
located specimens in the 8turge collection as presented 
by Major A G Wade, but also maps and diagrams 
showing the terraoes of tho Wey and tho Pleistocene 
history of the Farnham branoh of that nvor The 
area has been reoently survoyed by the Geologioal 
Survey ( The Geology of the Country around Alder 
shot and Guildford, 1029 ), and Mr Homy Bury s 
papers in the Quarterly Journal of the Qeologxoal 
Society and Proceeding a of the Geologists Association 
have been freely drawn on in order to explain the 
importance of this area for the dating of terrace 
deposits and the classification of implements It 
may be eventually possible to identify these four 
levels with the reoognised sequenoe of terraoes in the 
middle and lower Thames, and the local river 
captures should explain the presence of some types 
and the absenoe of others in the Blaokwater and Wey 
valleys This exhibition will remain open until the 
middle of July 

Recent Acquisitions st the Natural History Museum 
In connexion with the gorilla group to be arranged 
in tho Upper Ma mm al Gallery, the British Museum 
(Natural History) has reoeived from Mr Reginald 
Akroyd a quantity of vegetation oo 11 acted during 
a trip which he made for this purpose to the 
Biranga Mountains, Uganda, last winter This 
vegetation oonsiata of sections of trees, boughs 
of giant heaths and giant groundsels, a number 
of giant lobelias, ferns and tree ferns, and a large 
quantity of the arboreal lichen which is so char 
aotenatio a feature of these mountain forests 
The Zoological Department has reoently reoeived as 
a donation from the Rowland Ward Trustees a 
female specimen of a rare howling monkey (Alouatta 
urttna) from Brasil A male, presented by the table 
donors some years ago, is bright orange red m 
odour, whereas the female is brown Isolated oryktals 
of native gold from alluvial deposits on the Muti 
stream, Buhweahu bounty, Uganda, have been 
presented to the Department of Minerals by Mr 
Michael Moses Two minerals new to scienoe have 
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been presented, namely, lusakite a new mineral 
oompoMd of cobalt and aluminium Hilicate from 
120 miles east of Lusaka, Northern Rhodesia, by 
Mr A C Skerl, and bismuth tungstate from Com 
wall, by Mr E H Davison 

The Department of Botany has received the plants 
from Capt Kingdon Ward s reoent expedition to 
Tibet The bulk of the collection is from north of 
Rima, north and south of the great snow range which 
runs approximately north west to south east In 
Zayul, south of the range the mountains are well 
wooded with deciduous and evergreen forest whereas 
m Nagong, north of the range, there is no forest 
It was possible to reoogmse three floral region t in 
Tibet, and the dtsoovery that the snow range is an 
eastern extension is of considerable phytogeo 
graphical importance About 780 items were obtained 
and these include somo new and interesting plants , 
and add to our knowledge of the distribution of 
many others The Department has received by 
exchange SS0 San Thomas and Pnncipe plants from 
Coimbra Many of them are duplicates of the types 
of a number of species not previously represented 
in the Museum collections From Edinburgh 1 423 
specimens of Rhododendron have been received Tho 
majority of the species represented arc new to tho 
Museum collections and in many instances are por 
tarns of type collections 

Pakeontognphical Society 

Ths eighty seventh annual meeting pf the 
Pahoontographieal Society was held in the Geological 
Society s rooms at Burlington House on April 27, 
Prof W W Watts m the ohair The Council h 
report reoorded with regret the death of the president 
Dr F A Bather, and of one of the vioe presidents, 
Dr F L Kitohin Sinoe the last annual meeting 
some arrears of publication have been overtaken by 
the issue of two volumes of monographs Instal 
merits of the monographs of Corallian Lamelli 
bronchia, Gault Ammonites, Cambrian Tnlobites and 
Dendroid Graptohies are included Another instal 
meat of tho monograph of Pleistocene Mammalia 
deals with the red deer, reindeer and roe Sir Arthur 
Smith Woodward was elected president, and Mr 
Henry Woods was elected vioe president, Mr 
Robert 8 Hemes and Dr C J Stubblefield were 
elected treasurer and secretary respectively The 
new members of Council are Mr A J Hull, Prof 
W T Gordon, Dr J Pringle anS Mr W P D 
Stebbing 

Natural Condition* of Soil Formation in India 

At tire last meeting of the Intdhiational Society 
of Soil Science it was deckled to prepare a soil map I 
of Asia, and the work of compiling the available 
materials was entrusted to a sub-commission headed 
by several of the leading Russian workers This sub 
co mmi ssi o n has already published a number of 
contributions dealing with the soils of Jafran, j 
Manchuria and oertam por tioflg of China. A ooa 
tnbutwn by Dr Z Jj Sohokalsky, published by the 
Academy of Scienoes of the 8JR .Leningrad(1022), 


oovers in a similar way the oonditions in India 
The materials whioh have been in the hands of the 
author are so carefully worked out that it is hard 
to believe that the map lias been made by one who 
has never visited India If it is open to criticism 
in oertam directions this is only because the materials 
placed before Dr Scholtalsky have been unsatisfactory 
and imperfeot It must, howev < r, be recognised that 
the references cited in the present contribution are 
far from complete and in a number of oases do not 
include tho beet materials available Thus, for 
examplo in connexion with the soils of north east 
India the whole of the admirable work done by the 
experts of the Indian Tea Association is omitted, 
though their studies are probably the best that have 
been done over a large area of Assam and Bengal 
Again, probably the beat information about actual 
soil conditions and their distribution m peninsular 
India will be found in the various survey and settle 
ment reports much of whioh ih summonsed in the 
Gazetteers issued more than a generation ago, 
and these do not appear to have been consulted 
A very large area in the north-east of the Peninsula, 
which forms perhaps the largest forest tract still 
existing in the country, is marked on the map as 
consisting of steppe Boils kven with regard to the 
black cotton soil, or ngw, the account given takes 
no aooount of the radically different types of the 
soil m the northern and the southern parts of the 
black soil area Before the present map is finally 
issued as an authoritative aooount of Indian soils, 
it will have to be subjected to very earefUl oon 
Htructive ontioism 

Landscape Gardening 

Ths Institute of Landscape Architects is to be 
congratulated upon the appearanoe of Landscape 
and Garden, a new quarterly journal devoted to 
garden design and landscape architecture (vol 1, 
No 1, 1034, pp 74 2a M) The volume is edited 
by Mr Richard Sudell The Gafrlen Theatre at the 
Herrenhausen Hanover, is described briefly by G A 
Jelliooe who shows by means of plans and photo 
graphs the lay-out of this very artistic pieoe of 
garden architecture R V Giffard Woolby oon 
tributes a helpful study on The Management of 
Small Spaces” Various considerations for the pro 
duct ion of vistas, and the incorporation of stone 
paving and ornament are given A park to link 
Karlsruhe with the Rhine is described by P Morton 
Shand, and particulars of an interesting bird sanctuary 
are included Capt R 0 H Jenkinson writes about 
New Shrubs for Old**,”And in addition to describing 
several of the more recently introduced shrubs, 
discusses possibilities for -their artistic > grouping 
Birdseye’ is a senes of aerial photograph* showing 
forma of community housing m England through 
the last five hundred yean A J Cobb writes on 
Tree Surgery’, outlining methods for the lengthen 
mg of life, ok the complete repair, of damaged trees 
The use of focal points in design ir very abljr treated 
by Harvey Bennett, in an article entitled "Where 
Shafl I Look Y’ A aeries of photographs showing the 
flhmunatwn of garden^ together With a short 
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description, are provided by Waldo Maitland Some 
very striking effects, produced by flood lighting 
trees, are shown ‘ Roof gardens, the Lungs of the 
Future” are given adequate treatment in an article 
by Lady Allen of Hurt wood, who introduces many 
practical suggestions One might advanoe the 
suggestion that the extremely small spaces’ such as 
are included with the majority of present day 
houses might reoeive adequate treatment in future 
numbers, though the editor seems to be alive to this 
need A study of the development of the garden 
city* is promised for the next number (July) 

Research on Oranges and Related Crops 
Thu British South Africa Co has issued a report 
on the activities of tho Mazoe Citrus Experimental 
Station up to the end of 1932 (Oxford Umv Press, 
192 pp ) The Director, Dr W J Hall, and Mr 
W K Ford are engaged m a study of the citrus 
insects of Southern Rhodesia, and publish detailed 
descriptions of a considerable number of pests Soils 
of the Mazoe Estate are under investigation by 
Dr A A Moms who contributes a paper on the 
relation between soils and field practices Special 
attention has been devoted to irrigation cover orops 
and manures Problems of artificial coloration, 
maturity and transport wastage of oranges have 
engaged the attention of Mr O R Bates The 
work of the Station is comparatively reoent, but the 
various problems are being studied with a detail 
which should ensure the production of valuable 
results 

Electrical and Magnetic Units 

Bulletin No 93 of the National Research Council, 
Washington, reproduces the papers on units pro 
stated before the American bection of the Inter 
national Union of Pure and Applied Physios at 
Chicago in June last After discussion it was reoom 
mended —that in view of the long use of the classical 
centimetre gnun second units, no change should 
be made at present, but that the Gaussian system 
should be considered in future, that the practical 
unite—ohm, volt, ampere, coulomb, farad, henry, 
joule and watt—might be extended into a oomplete 
absolute system either through the metre-kilogram- 
seoond or the centimetre-10’ gm -second, the 
former by preference These proposals will in due 
course be considered by the Committee on Symbols, 
Units and Nomenclature established by the Inter¬ 
national Union 

Health of tbs British Army during 193a 
Lmrr Gut H B Fawcus, director general of the 
Army Medical Services, states that the health of all 
ranks throughout 1932 was satisfactory (“Report on 
the Health of the Army for the Year, 1982” London 
HM Stationery Offloe, 1934 2# 6d net) The 

admission rate to hospital, 412 S per 1,000 of the 
strength, was the lowest on reoord, and the invaliding 
and constantly sick rates were also the lowest 
recorded since the War All the more important 
diseases have shared m the decline, namely, malaria, 
dysentery, mftuensa, tonsillitis, venereal d i sease s and 


others In oonsequenoe of the high moidenoe of 
tonsillitis over many years, a Joint Medical Services 
Committeo has studied the subject, but without 
reaching any very definite conclusion as to causation 
or prevention A summary of research work is given 
m the report 

German Exhibition of Chemical Plant 

* Achxma" is the Auastellung fdr ohemisohes 
Apparatewesen, the seventh of whieh is to be held 
at Cologne on May 18-27 under the auspioes of 
' Dechema”, the Deutsche Gkeellschaft filr chemisches 
Apparatewesen In anticipation of this exhibition 
the Aohema Jahrbuch 1931/1934, a report of somo 
230 pages on the position and development of thp 
study and construction of chemical plant, has recently 
been published by Dechema at Seelze bei Hannover 
Those who are interested in the exhibition and 
apply before May 10 can obtain a oopy of the Jahr 
buch, which is priced at 10 m, on sending only 
0 40 m to cover the oost of postage The “Wissen 
schaftlicher Teil” includes articles on the development 
of technique and plant construction, on standards 
in apparatus, on welding in the building of chemical 
plant, on instruments for the measurement of 
therapeutically active ultra violet light emission, and 
on the Drawinol process for dehydrating ethyl 
aloohol The Teohnisch industrieller Teil ’ oontains 
information oonoeming constructional materials, 
laboratory apparatus, technical apparatus, plant and 
machmory The book serves also as a guide to tho 
exhibits We are reminded that in describing the 
sixth exhibition held at Frankfurt am Mam in 1930 wo 
said that there oould never have been a more compre¬ 
hensive show of aids to chemical manipulation, 
at Cologne 300 firms will exhibit more than 2,000 
types of apparatus and plant, so that tho forthcoming 
exhibition is unlikely to be less valuable and 
impressive 

Congress of History of Medicine 

The International Society of the History of 
Medicine has received an official invitation from the 
Spanish Government to hold its tenth oongress at 
Madrid m the seoond fortnight of September 1030 
The following subjects, of which the executive 00m- 
mittee has to select two, have been suggested for 
discussion Spanish colonial medicine, Pre Col¬ 
umbian medioine , the history of syphilis , medical 
folk lore, and the introduction of biological ideas 
into the domain of history, a subject proposed by 
Prof E Jeanaelme of Pans This Congress of 1930 
must not be oonfiiaed with that organised by the 
International Academy of the History of Sciences, 
which will be held this year at Barcelona, Madrid, 
Toledo, Coimbra and Lisbon, on September 19- 
October 2 

Television Inquiry 

Thx Postmaster General stated in the House of 
Commons on April SO that he hoped to annoonoe 
shortly the composition <?f a oommittee which will 
advise on the conditions under which any public 
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television service should be provided It is under 
stood that the Committee to be appointed will oonsiat 
of repr e s en tatives of the Poet Offioe, the British 
Broadcasting Corporation and the Department of 
Scientific and Industrial Research 

Dr Joseph Px arson, who reoently resigned his 
post as director of the Colombo Museum and marine 
biologist to the Ceylon Government, has been 
appointed director of the Tasmanian Museum, 
Hobart, as from March 1 last 

At the meeting of the London Mathematical 
Society to bo held on May 17 at 5 p ra m the rooms 
of the Royal Astronomical Society, Burlington 
House, Prof E A Milne, of Oxford, will give a 
lecture on World Gravitation by Kinematic 
Methods” 

Tub Institution of Civil Engineers has awarded 
a Charles Hswksley Pnte of £150 for 1934 to Mr 
H O Cousins, for his design of an aerodrome The 
prise is awarded for the best design of an engineering 
structure combining artistic merit with excellence of 
constructional design, and the competition is open 
to students and associate members of the Institution 
less than thirty years of age 

Kbddiv Fletcher Wabr Studentships of the 
University of London, each of the value of £210 a 
year for three years, have been awarded to Dr E G 
Jones, for the continuation of research in spectrosoopy, 
and to Dr A C Offord, for the continuation and ex 
tension of research m pure mathematics 

The Fraser Lecture, founded in honour of Sir 
James Fraser, is delivered annually at the Umver 
sities of Oxford, Cambridge, Glasgow and Liverpool 
in turn, and this year goes to Oxford for the fourth 
tune It will be delivered on May 10 at 5 30 p ra 
in the Examination Schools, Oxford, by Prof H J 
Rose, of the University of 8t Andrews, who will 
take as his subject “Concerning Parallels" 

Thh Association of Special Libraries and Informa 
turn Bureaux (A8LIB) will hold its eleventh annual 
conference at 8omemlle College, Oxford, during the 
week end beginning on September 21 Particulars 
may be obtained from the Secretary of the Assoeia 
tion, 18, Russell Square, London, W C 1 Sir Richard 
Gregory has agreed to accept nommafctfin as president 
of the Association for 1934-35 

The Rockefeller Medical Fellowships for the 
academic year 1934-1935 will shortly be awarded 
by the Medical Research Council, and applications 
should be lodged with the Council not later than 
June 1 These Fellowships, of the annual value of 
£350, are awarded to graduates who have had some 
training m research work m the primary seienoes 
of medicine, or in clinical medio me pr surgery, and 
are likely to profit by a period of work at a 
university or other chosen centre m the United 
States before taking up positions for higher trfirhmg 


or research m the British Isles Full particulars and 
forms of application are obtainable from the Secretary, 
Medioal Research Council, 38 Old Queen Street, 
Westminster, S W 1 

Thx ' Handbook of the Collections Illustrating 
Eloctncal Engineering” (Science Museum, South 
Kensington Part 4 ) (H M Stationery Offioe 2« 
net) gives the substance of the detailed descriptive 
labels associated with the exhibits in the Electric 
Power Collections in the Science Museum By means 
of asterisks, attention is directed to the more im¬ 
portant exhibits which have influenced future 
developments It will be most useful to those who 
dee ire to study the historical development of the 
use of electric power 

Messrs Oppknheim and C o (Rare Books), Ltd , 
174 Fulham Road, London, SW 10, now in liquida 
tion, have issued a special sale catalogue of journals 
and periodicals of British and foreign learned 
societies The list includes long runs and shorter 
sets of publications on most branches of science, 
natural history, medicine, engineering and eoonomios 
Among the more important items is a complete run 
of the Annals and Magazine of Natural History, from 
the commencement in 1838 to 1927, to be had for 
the bargain prioo of £116 This is a low priced list 
which should appeal espooially to librarians 

Applications are invited for the following appoint 
ments, on or before the dates mentioned —An 
assistant lecturer in metallurgy in the University of 
Manchester—The Registrar (May 7) An engineer 
and surveyor to the Brentwood Urban District 
Council—The Clerk of the Council, Council Offices, 
Brentwood (May 7) A lecturer in engineering at 
the Wigan and District Mining and Technical College 
—The Principal (May 7) An assistant master to 
teach two of the following subjects machine draw¬ 
ing, mechamos, physics, mathematics, at the Ports¬ 
mouth Junior Teehmoal School—The Town Clerk, 
Guildhall, Portsmouth (May 10) A principal of 
Kilburn Polytechnic—The Secretary, Middlesex 
Education Offices, 10, Great George Street, West 
minster, S W 1 (May 18) An assistant lecturer in 
phyBics m the University of Manchester—The 
Registrar (May 28) A teacher of eloctncal engineer 
mg at Dartford Teehmoal College—The District 
Secretary, Education Qffioee, 16, Lowfield Street, 
Dartford (May 28) A headmaster of the Ashton 
under Lyne Junior Teehmoal School—G W Hand- 
forth, Education Office, 8, Warrington Street, 
Ashton under Lyne (May 28) An Imperial mycolo¬ 
gist at the Impenal Institute of Agncultural Research, 
Puna, Bihar and Orissa, India—The High Com¬ 
missioner for India, General Department, India 
House, Aldwyoh, London, W C 2 (May 31) An 
assistant engineer to the Water and Sewerage Board, 
Corporate Area of Kingston and St Andrew, 
Jamaica—The Crown Agents for the Colonies, 4> 
Millbank, London, 8 W 1 A woman tutor m mathe¬ 
matics at the EdgeHill Training College, Ormakuk— 
The Principal 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his cor re spondents Neither 
can he undertake to return nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Natum No notice is taken, 
Of anonymous communications ] 

Magnetic Propertie* of Supra conductor* 

I should like to report the results of experiments 
which bear on the recent discovery of Meissner and 
Ochsenfeki, regarding the magnetic properties of 
matter in the supraoonducting state I feel that our 
results will add something to this original oon 
tnbution and the further contribution made reoently 
by Mendelssohn and Babbitt 1 
Aooording to Meissner 8 results if a supracon 
duotor be lowered fVom a temperature above the 
transition point to a temperature bo low that point, 
with a constant magnetic field applied, wo should 
expect to observe a change m flux in search coils 
placed m various positions relatively to the supra 
oonductor and the field A supraoonducting body 





no i 


in the shape of a hollow cylinder of tm was used, 
and small ooils wound about the tm or plaoed near 
the tm, as indicated in Fig 1 Coil No 1 was wound 
around one side of the oylmder Coil No 2 was 
placed inside the hollow oylmder Coil No 3 was 
placed near the surfaoo of the cylinder tangential 
to the applied field Coil No 4 was wound so as 
to enclose the whole oylmder in the plane of the 
ooil No 6 was placed at the outer surface of the 
cylinder perpendicular to the applied magnetic field 
Aooording to the rssults reported by Meissner, if one 
applies a magnetic field when the tm js above its 
supraoondifttlng point, and leaves this field constant 
while the temperature of the sample is taken through 
its transition point to a temperature definitely below 
the supraoonducting temperature, one should observe 
the following In ooil No 1, decrease to sero flux , 
in ood No 2, no change in flux, in ooil No 3, m 
crease of twioo the applied field mtensity, m ooil 
No 4 decrease in flux due to wiping out of the flux 
mini, m ooil No 5, decrease to aero flux 
In our experiments these search coils were arranged 
to be oonneoted directly to a flux meter, and the 
deflections were read by means of a lamp and sonic 
Our preliminary results, which have been checked two 
or three tunes, are as follows As the tm cylinder 
was taken from above the transition point to below, 
ooil No 1 showed a decr e as e of 80 per oent in the 


flux , No 2 showed a slight increase up to 10 per 
cent, ooil No 3 showed an increase of 25 per oent, 
ooil No 4 a decreas e of 30 per oent, and ooil No 5 
a decrease of from 20 to 25 per oent in the flux It 
should be noted that ooil No 3 projected about 5 mm 
from the surface where there was undoubtedly a 
magnetic field of high gradient and also that ooil 
No 6 of necessity enedosed a considerable space 
where the field was not theoretically xero, but only 
relatively weakened The field strengths used were 
approximately 30, 150 and 200 gauss respectively 
Repeated readings were carried out with the stronger 
field 

Thu work was earned out with the assistance of 
Mr J 0 Wilhelm and Mr F Q A Tarr 

E F Burton. 

McLennan Laboratory, 

University of Toronto 
April 5 
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Constitution of Hafnium and other Elements 
Taking advantage of the exceptionally favourable 
setting of the anode discharge tube used m the analysis 
of the rare earths already reported 1 , I have obtained 
further results of great interest 

Hafhium gives a mass spectrum inchoating five 
isotopes, a weak line at 178 and four strong ones, 
177, 178, 179, 180, of which the even numbers are 
rather more abundant Thorium appears to be 
simple 232 , no line of higher mass number oould be 
seen Rhodium gave the feeblest effeot of any element 
yet analysed , only one line, that expeoted at 103, 
oould be clearly detected 
Very intense spectra were obtained from oaloium, 
disclosing faint new isotopes, 42 and 43, in addition 
to 40 and 44 previously discovered by Dempster 
It also appears very probable that a line at 41 was 
partly due to an isotope of calcium, but the difficulty 
of making an aoourate estimate of its intensity and 
the impossibility of entirely excluding potassium are 
obstacles still m the way of a definite proof of this 
interesting conclusion 

Numerous attempts to analyse titanium in the 
past have yielded very inconclusive results Satis 
factory mass-spectra have now been obtained which 
show its mam line, 48, flanked by four new faint 
lines, 48, 47 49, 50, the whole forming a most striking 
symmetrical group It is noteworthy that with the 
disoovery of these isotopes and that of argon 38 
reoently reported by Zeeman, all the-numbers from 
9 to 58 are now filled 

New mass spectra obtained from siroonium not 
only show an additional and fairly abundant isotope 
91, hitherto overlooked owing to insufficient reaolu 
turn, but also co nfir m the preeenoe of the very rare 
and previously doubtful constituent 96, which is of 
particular interest as it forms with molybdenum 
and ruthenium the lightest known isobano triplet 
Further work with samarium has disclosed two 
faint isotopes, 144 and 150 
Only four common elements, palladium, undram, 
platinum and gbld, still remain to be analysed, even 
with the present setting, all attempts with these 
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Small Angle Scattering of Electrons in Helium 
In July 1983 1 one of us (R W ), m collaboration 
with T Kmroerson and J E Taylor, pointed out 
that, m agreement with Mr S N Van Voorhis*, 
we had been obtaining curious scattering effects 
using narrow electron beams passing through helium 
at low pressures 
The effect, which was very 
marked at energies of be 
tween 100 and 200 electron 
volts, consisted in a very 
obvious maximum in the 
number of melaatioally scat 
tered electrons at a few 
degrees out from the main 
beam This result was so 
remarkable and unexpected 
as to demand farther and 
much closer examination and 
with that end m view a 
special apparatus has been 
set up m this laboratory 

Briefly, the electron gun g 
is rotated slowly and eon 4 
tinuouely by a synchronous ■ 
eleotno motor, the scattered 
electrons afterpassingthrough 
a slit system, being analysed 
by a magnetic field and the 
resulting spectrum recorded 
on a photographic film kept 
m continuous motion by a 


be obtained, as shown, from which density intensity 
information can be derived for interpreting the 
spectral traces themselves 
The anomalous results previously reported have 
not, so far, been oocfirmed with tins more refined 
apparatus 

We have measured the relative probabilities of the 
elastic and inelastic (2P) collisions at angles up to 



I 

1 


second synchronous motor 
The result is a continuous 
record of all the scattered 

electrons both elastic and melastic over the desired 
angular range , energy and number being mmul 
taneously recorded in terms of position on the film 
and photographic density respectively 

The photograph here reproduced as Fig 1 indicates 
the elegant kind of record which can be obtained 
by this method The two separate spectra show 



ns i 


the variation m probability up to 10® from the main 
beam of elastic impacts, and thoee which have 
resulted m the two moat likely transitions (2P and 
SP) At the top of the record are to be teen Tour 
wavy traces which have been produced by sweeping 
the electrons (at aero beam setting) rapidly across 
the film with a time marking device By suitably 
aooekiratmg the motion, a range of wave lengths can 


Anglo of Sosttorinc 
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10° at energies of impact varying betwoen 100 and 
400 electron volts with the results shown in Fig 2 
Here the inelastic probabilities given by the most 
recent form of theory (Massey and Mohr)* have 
been taken as the basis and in agreement with our 
experimental results (hill curves marked 2P) It will 
be Been how very different are the calculated (full 
lines) and experimental (dotted lines) values for the 
elastic probabilities In particular, at the lower 
impacting energies this divergence is specially 
remarkable 

F C POULTNXY 
R Wkiddinoton 

Physical Laboratories, 

University, Leeds 


> Nattei US, « July 8 1M3 
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Galvanometer Amplification by Photo-Cell 
In 1931' I described the use of a differential plioto 
electric oell connected to a secondary galvanometer 
for amplifying the movements of a primary one 
The only suitable oell available then was a cuprous 
oxide one, and the current produoed by it was not 
great enough to allow a quick (and therefore in 
sensitive) seoondsry galvanometer to be used, oon 
Bequently, although sufficient amplification was 
obtained, the movements were slowed This slowing 
of movements u an even greater objection to the 
thermal relay of Moll and Burger smoe the thermo 
couple introduces a farther lag which the photo-cell 
does not 

I have recently tested a Weston ‘photromo* cell for 
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the same purpose Thu cell wBe opened and a groove 
out down the centre of the due Lead fueo wires 
were then inserted to make contact with the faoee of 
the two halves Theeo load wires were joined to 
termmals by which the oell was connected to a Kipp 
micro galvanometer of period 0 2 sec With this a 
five to tenfold amplification can be obtained of a 
galvanometer of 1 5-5 sec period, without intro 
ducing any measurable lag into its movements A 
Moll galvanometer of 1 25 sec period used m place 
of the microgalvanometer as a secondary would give 
a fbrther fourfold multiplication an amplification of 
at least twenty times It would still introduce little 
lag into the movements of the primary one 

By thin means any galvanometer of Bufficitnt 
steadiness can have its flguro of merit increased 
many tunes For those who can go to the trouble 
and expense of using a second galvanometer of short 
period and a photo cell the problem of sensitive 
galvanometers is reduced largely to one of steadiness 
and zero stability, given those amplification with 
a photo cell can supply the required sonsitivity— 
to the limit of course set by Brownian movements 
of the primary gal\ anometer 

A V Hill 

University College 
Gower Street W C 1 
March 23 
'J Set Inetr 8 26* 


Diffraction of Cathode Beam by Simultaneous 
Reflection from two Different Specimens 
From the first investigations of G P Thomson 1 
dealing with the structure of surface layers uj) to 
the present time the mithod of using a specimen 
ground flat has remained apparently without change' 
though the construction of a crystal holder for this 
method is comparatively complicated and thi results 
obtaim d in such a way cannot apparently be of high 



degree of accuracy The investigation of the surface 
structure by reflection is, however, of great interest 
We have recently succeeded in obtaining very exact 
results by means of a simultaneous reflection of a 
cathode beam from two specimens, one of them 
was a substance the lattice constants of which were 
very exactly known, such as sodium chlonde 
As has been shown by H de Lank) and V 
Coaslet 1 the cathode beam is hollow The results 


of our study confirm this Therefore for obtaining 
a sharply outlinod diffraction pattern it is evidently 
not neceesary to use the entire cross section of the 
cathode beam, but only one side of it, and this can 
be done only with a convex specimen From Fig 1 
it can be seen that this method not only gives a 
sharp diffraction pattern, but also simultaneously a 
very sharp spot from the oathode beam may appear m 
the photographic plate, so that the centre of the 
rings can be found at once If a oathode beam is 
passing between two such oonvex specimens (Fig 2) 
a double diffraction pattern appears as is shown 
(**g 1) 
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When compared with tho method of taking 
succossive photographs one after the other* wo 
believe our method has the ad\ antagn that the possible 
change of high voltages is with sunultaneous ex 
posuros of no importance Moreover tho mounting 
of such a double specimen and its setting in the 
beam is exceedingly simple 

A'fullcr account of this method will bo published 
shortly 

N A Shishacow 
L I Iatarwowa 

Cement Institute 
Moscow 17 
March 0 
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The Polarity of the Co-ordinate Link 

It has already boon shown 1 that organic sulphides 
and tertiary arsines differ markedly in their reaction 
with chloramine T Tho former give nse to sul 
pliiliinuuw of formula R,8 NSO,C t H„ in which 
the co ordinate link is apparently devoid of polar 
properties the arsines however, do not give stable 
armnimmes of formula R,Ab ->■ N80,C,H, because 
tho co ordinate link in such compounds apparently 
possesses sufficient polarity to oombino with water, 
producing thus the corresponding hydroxy sulphon 
amides, R^As(OH) NHSOjCyH, This behaviour is 
similar to that of the tertiary arsine oxides, 
+ — 

RtAs — O where the strongly polar link induoes 
ready combination with water to give the dt 
hydroxides R*As(OH), 

We are undertaking a systematic study of the 
action of chloramine T on the organic derivatives 
of the elements of Qroups 5 and 6 and the tertiary 
phosphines in this respect oome midway between 
the sulphides and the arsines, the final produot 
depending primarily on the nature of the tertiary 
phosphine Thus tn o tolylphosphmo gives a true 
phosphmimme, (C,H,),P N80,C r H„ (A), and no 
other produot has been detected tn-p tolylphoe 
phrne gives a mixture of tho phoephinunme uomeno 




May 5, 1934 


NA.TURE 


with (A) and the corresponding hydroxy sulphon 
amide, (C,H f ),P(OH) NH80,C,H„ (B) Tn m tolyl 
phosphine apparently gives no phosphuumme, the 
only product isolated being the hydro rysulphonamide 
lsomeno with (B) 


♦cm, 

rV ^+NS0,C,H ? 


These results are apparently determined chiefly by 
the position of the methyl group relative to the 
phosphorus atom. The oo ordinate link in (A) will 
tend to give the P and N atoms a weak poeitn o and 

negative charge respectively, (C,H,),P -* NbO t C,H,, 
simultaneously, however, the polarity induced by the 
three o methyl groups will tend to give the P atom 
a negative charge The polarity of the oo ordinate 
link is thus suppressed and a stable phosphmunine 
results In the p compound, the effect of the methyl 
groups is similar but, owing to the greater distance 
involved, definitely weaker honoe the formation of 
both the phosphuumme and the hydroxysulphon 
amide In the m oompound however, the polarity 
induced by the methyl groups reinforces that of the 
co ordinate link, and therefore, as with the arsines, 
the hydroxysulphonamide alone results 

This interpretation of our results obviously requires 
t onsiderable further confirmation, which we are now 
seeking with aromatic phosphines containing other 
electropositive or electronegative groups mean 
while, alijihatie phosphines apparently all givo rtable 
phosphmimines We are also attempting to prepare a 
diHsymmetno phosphuumme, R,R»R 1 P — NbO,C,H Tl 
in which Rj contains an acidic or basic group for salt 
formation since such a compound should clearly be 
capable of resolution into optically active forms 
E J Chailiw 
F G Mann 

Chemical Laboratory, 

University of Cambridge 
March 20 
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Multiple Laue Spots from Alu m i n iu m Crystals 
iNVSBTiOATnro the distribution of the intensity 
along the Laue spots from thick {8 mm ) deformed 
aluminium crystals, we have found that it depends 
strongly upon the degree of the plastio deformation 
Ihe spots from a thiok undeformed crystal arc 
elongated radially and uniformly black (Fig 1) 
Each portion of the spot is formed by rays reflected 
from a corresponding region of the crystal along tho 
beam The spots from the same crystal only slightly 
plastically deformed (0 5 per cent) are no longer 
uniformly black (Fig 2) The blaokemng increases 
on the ends of all spots and also m the inner parts 
of several spots The spots become double or triple 
and similar to the multiple spots which have been 
described m other investigations 1 This result mdi 
cates that the extenor layers, and oertarn layers 
situated inside, scatter more energy and therefore 
are more imperfect than other layers We conohide 
that the degree of the plastio deformation and, 
therefore, the distribution of the residual stresses 


along tho path of the beam are not uniform The 
dependence of the doubling on the distance from the 
crystal to tho photographio plate is an indication of 
the focusing property of the differently oriented 
blocks, situated along the path of the beam (tho 
beam was one of small divergence) It seems that 



multiple Laue spots which have been described in 
previous investigations 1 may be due to the reversible 
or irreversible changes of the perfection of the crystals 
and also to tho focusing in the ease of tho deformed 
ciystals 

A Komar 
W Obitkhoff 

Physical Technical Inatituti 
of the Ural, 

Leningrad 
March 9 
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Height of the Aurora in Canada 
During the winter of 1932 33, a number of 
measurements of the height of the aurora borealis 
were made at Saskatoon (lat 52 07' 53' N , long 
100“ 37 47* W ) It was found that the height at 
whuh the lower limits of the auroral arcs and bands 
were most frequently seen was 105 km , a value m 



close agreement with that found by Stermcr and 
Others in Norway Fig 1 shows the distribution 
curve, the number of auroral points measured being 
plotted against their height in kilometres An plotting 
this ourve, 220 points were used and they were 
taken in 0 km groups 
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Stsrmer 1 has stated that the lower limit of height 
observed m Norway is 80 km In connexion with 
this, our observations of April 18 and April 20, 1053, 
are particularly interesting On these two oooasiona 
bands were photographed the lower limits of which 
ware at a height of only 60 km Thirty seven measure 
meats were made on auroral features the heights of 
which were lees than 80 km , and eighteen of these 
showed heights of lees than 70 km, the lowest re 
oorded being 50 km In these photographs the 
intensity was good and the edge of the aurora olearlv 
defined Hie calculations were made by the network 
chart’ method of Harang and Tonsberg', and the 
direction of the displacement of the aurora relative 
to the fixed stars was quite favourable The length 
of the base lme used for the photographs was 112 km 
In addition to the results described above, several 
measurements were made on long ray structures in 
the aurora One of these was found to extend from 
a height of S88 km at its upper limit to a height of 
71 kin at its base, while a second extended from 
155 km to 74 km It therefore appears that, in 
Western Canada, the lower limit of the auroral dis 
plays is nearer to the earth s surface than m Norway 
These results will be published m detail later as 
part of the Canadian contribution to tho International 
Polar Year work 

T Ai/ty 
* J Wilson 

University of Saskatchewan, 

Saskatoon, Saskatchewan 
Maroh 10 
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Meteorology of a Gliding Plight 

As meteorologists have shown a oertam amount 
of interest in the expenenoe of glider pilots, the 
following brief aooount of my flight from Dunstable 
to Rayleigh in Essex, on April 22 may be worth 
recording 

The flight was made in a high performance sail 
plane the RhOnadler 82, hand launched from 
Dunstable Downs, which at thia point nee some 
200 it above the surrounding country and about 
850 ft above sea level The wind direction was 
approximately duo west and velocity about 8 m p h 
At 10 30 am cumulus clouds formed rapidly, and 
on taking off at noon the sky was three quartern 
covered with this type The instruments earned 
were a barograph, an altimeter, air speed indicator, 
variometer and compass 

After slope soaring for a few minutes at a height 
of only 100 ft I detected the rising current under 
a small cumulus and promptly circled m the manner 
of the oomveotion soaring buds The machine rose 
steadily some 2,000 ft, when I decided to fly up 
wind under a much larger cloud which appeared to 
be m the prooees of formation This decision proved 
very beneficial, ae only a few hundred feet were lost 
in the journey, and height waa very rapidly regamed 
under the cloud At 3,500 ft I entered the cloud 
base and thus oommenoed my first cloud flight with 
neither parachute nor appropriate instrument*—a 
distinctly stirring expenenoe The rising current 
inside the cloud was considerably more violent than 
underneath it, so much so that one felt definitely 
forced into the seat Unfortunately, my variometer, 


an experimental type, was i 
so I cannot eay what waa the r 

I em er ged from the side of the oioua at approximately 
5,000 ft above the start m brilliant sunshine and 
steered in a south easterly direction, finally landing 
near Southend, an approximate distanoe of 54 miles 
from the start 

The flight oould undoubtedly have been prolonged 
but for the feet that London’s smoke caused a thick 
hase, and the oloud form degenerated into a stratiform 
type with only a weak rising current 

The lowest altitude recorded waa 1,200 ft, but 
circling under and into a oloud again restored me 
to 5,000 ft 

Perhaps meteorologists oould tell us if a sensitive 
thermometer would be useful in detecting ruing air 
and also indicate, generally, how sailplane pilots can 
assist the science of meteorology 

0 E Collins 

London Gliding Club, 

Dunstable, 

Beds 


Field Studies and Physiology: a Further Correlation 

In a previous let tor to Natuki 1 one of us directed 
attention to oertam striking correlations between the 
findings independently arrived at by physiologists m 
the laboratory and students of bird behaviour in the 
field Since then a further parallelism has oome to 
light which it seems of sufficient interest to reoord 
Wleaner and 8hoard* state that partial removal of 
the prepituitary m adult male rats usually results 
in what they style partial discretisation’ The normal 
copulatory process oonsiste m a definite and rapid 
sequenoe of acts In partially hypophyaeotomued 
males, the sequenoe is usually slowed down and 
interrupted, consisting merely of hesitant acts of 
mounting, often abortively repeated many times 

Observations on moorhens (QaUxntda Moroptu) 
show that behaviour of a similar nature is often 
encountered m the wild state Hero too the normal 
male mating process oonsista of a sequenoe of actions 
usually performed very rapidly so as to appear like 
a unitary act During oold disagreeable weather, 
however, the sequenoe is often much slowed down, 
and interrupted m the middle For example, after 
mounting on the female's back, the male may appear 
oonfuaed, and after an interval of hesitation daaoend 
without prooeedmg further Or the sequenoe may 
be interrupted earlier, for example, after the male 
has merely plaoed a foot cm the female’s back A 
curious fact is that such incomplete sex behaviour 
usually ends in the male viciously pecking the 

Such behaviour is to be observed in the same buds 
which on previous fine days had been mating 
normally The oold appears to act more or 1 cm 
quantitatively, very oold weather entirely ex 
languishing all sexual behaviour, moderate cold 
inducing only slight ‘diserotisatian’ Poultry keepers 
are familiar with similar effects of oold weather on 
cooks 

Pavlov* has observed similar phenomena in non 
sexual reactions in his experimental dogs, both as 
regards the dissociation of acta normally associated, 
and m the slowing down and the meaning lees 
repetition of acts In addition, “negativism 5 , a 
negative reaction to a stimulus which usually 
induces a positive reaction, is often seen this may 
be oompared with the male moorhen’s incomplete 
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sexual behaviour terminating m an attack on the 
female Pavlov speaks of them phenomena a* 
hypnotic, and aecribee them to special types of spread 
of inhibition m the cortex 
We have thae similar modification* of normal 
action due in one oaee to glandular deficiency m 
another to depressant external conditions and in a 
third to psychological cause* Further investigation 
of such phenomena, whether in the field t>r the 
laboratory, should be of great interest for the aoienoe 
of animal behaviour 

Julian 8 Huxlky 
Eliot Howard 
K ing • College London W C 2 
and Claroland Stourport 
April 12 
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Rings of Cork in the Wood of Herbaceous Perennials 
Avfakbntly the only plants reported to have 
successive rings of true oork in the wood are oertam 
specie# of Scdunx' 1 There are, however, the closely 
related eases of Qentuma crucxaia, Aoomtum Lycoc 
tonum, Salma spp Delphinium spp * ‘ and Mtrttnna 
#pp ', m which oork develops to some extant in the 
xylern but is rarely found there in the form of oon 
oentno layers In these plants, as also in Sedum spp 
internal oork u said to arise in connexion with the 
splitting of the rhuome or root into strands and the 
segregation of vasoular bundles directly connected 
with effete leave* and annual shoot* There are also 
on reoord' examples of localised and anomalous oork 
layers round groups of vessels m the wood of various 
specie* Finally there is the case recently described 
by Lemeele* of oonoentno suberued layers in the 
wood of Hymenoorater spp , but here, no oork 
cambium is formed and the suberued layer u properly 
desonbed by Lemeele as a peeudopenderm 
My discovery of oonoentno rings of penderm as a 
constant feature, in the wood of older subterranean 
organs of several herbaceous perennials, namely 
Eptlobwm anguMifolium, L E latifolmm L Qattra 
oocomea Nutt and ArUmttta dracimculouies, Pursh 
is therefore of interest In the first of these species 
the honaontal roots, likewise the underground 
stumps' of former aenal stems, may live for many 
years, and each year may send up flowering shoots 
As many as twenty oonoentno rings of penderm have 
been observed in the wood of old roots, while numbers 
ranging from one to ten have been oommooly en 
countered The ‘wood of this species includes not 
only vesse l s and fibres but also a Uigagroportion of 
phloem and parenchymatous elements Each summer 
a xone of penderm arises in the parenchymatous 
part of the wood formed near the cloee of the previous 
summer, or less frequently m a more deep seated 
position in the wood When mature this mterxylary 
penderm commonly consists of two or three layers of 
cork oelk with alternating layers of non-suberued oells 
The point of chief interest here u the development 
of mterxylary penderm* m relation to the dying 
down of flowering shoots and the origin of new a nnu a l 
■hoots Booh new mterxylaiy penderm aruerim 
June, between the wood that served last year's aenal 
stem and the thm sheet of new wood connecti n g 
with the young shoots Above the point of insertion 
of the uppermost of the new shoots, very little, if 


any new xylem develops, and in that region this 
internal penderm makes connexion across the phloem 
with an external penderm Furthermore, the inter 
xylary penderm extends as a continuous layer 
throughout the entire subterranean system with the 
exception of the younger roots As a consequence, 
the various tissues in direct connexion with the new 
shoots are segregated by a borner of oork from 
necrotic tissues as well a* from the older wood The 
younger parts fitting in sleeve like fashion over the 
older decadent cylinder are therefore protected 
against possible desiccation and invasion of de 
■tractive organism* For as the stump of a floral 
shoot disorganizes a broad hollow path bordered 
mainly by soft tissues becomes exposed to various 
external agencies Thus the intoncylary penderm 
may function in somewhat the same way as does 
suberued tissue below the abscission layer of a leaf 
Persistence of plants in particular locations may be 
largely due to the protection afforded by this internal 
nub* rwod burner 

In both speoiea of Eptlobtum and in Oaura ooomnea, 
fission of older roots into strands commonly oocurs 
This phenomenon is related to the occurrence of 
conoentne rings of mterxylary oork and to the mode 
of production and dying back of shoots and of 
rootlets Nevertheless fusion m these species differs 
in oertam important respects from all previously 
desonbed examples'" »• of this phenomenon 

The disoovery of mterxylary cork reported here 
raises questions regarding the general occurrence and 
the significance of the internal suberued barrier as 
well as questions oonoeming the physiology and 
ecology of perennating herbs devoid of this structural 
feature I would welcome references to literature 
and comments bearing upon these problems Detailed 
descnptions of the subterranean organs of the Speoiea 
m hand are now being prepared for publication 

E H Moss 

University of Alberta 
Edmonton Canada 
March 14 
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The Neutrino 

Although it seem* very unlikely that neutrinos, 
after having been emitted m a nuclear process, give 
rise to any detectable ionisation 1 , we would like to 
point out that it is not impossible m principle to 
decide experimentally whether they exist 
One possible experiment would be to chock the 
energy balance for the artificial fi decay Take, for 
example, the prooeas 

B" + « -* N» + neutron 

N" — C" + •+ + neutrino 

One can softly assume that if the positive electron 
ta emitted with the greatest possible energy, tbs 
kuiettc energy of the nertitnno will jus* be sero The 
balanoc of energy in this oase will therefore determine 
the mass of the neutrtoo For this purpose one would 
have to know the mass defect* of B", 0** and the 
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neutron* the kinetic energy of the a particles and the 
neutron* and the upper limit of the speotrum of tho 
emitted positive electrons 
A second way of deciding the question would bo to 
observe the recoil of the nucleus in 0 decay With 
natural 0 rays this is in practice impossible because 
the recoil energy is too small but the nuclei involved 
m artificial 0 decay are much lighter The kinetic 
energy of recod of a disintegrating N“ nucleus would 
bo of the order of some hundreds of volts if there were 
no neutrinos If the noutrmo hypothesis is correct 
there would be u defect of momentum which would 
be uniquely connected with the lack of observable 
energy in each individual prooess 

In addition to tho nuclear processes mentioned in 
our previous communication it may also be expected 
that a nucleus catches one of its orbital electrons 
decreases by one in atomic number and emits a 
neutrino (A corresponding process with increase in 
atomie number is not possible because of the absenoe 
of positive electrons ) This prooess further limit* the 
possible moss differences between stable neighbouring 
isobares and particularly between neutron and 
proton If the hydrogen atom is to be stable we must 

Proton + electron < neutn n + neutnno 


The probability of such a prooess is less than that 
of a process involving emission only the energy of 
tho neutrino being the same The reason is that the 
momentum of the electron which enters in the third 
power w about a hundred times smaller But even 
for a surplus energy t f 10* volts the life period of 
hydrogen wouli be only 10“ years which seems 
incompatible with experimental facts If therefore 
the neutrino w not heavier than the electron the 
nc utron must be at least as heavy as tho proton 
H Bkthe 

Physios! Laboratory R Pkekrls 

University Manchester 
April 1 
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Optical Constants of Alkali Metals 

A number of recent researches * liave shown that 
electrons in some metals—m tho first place in alkali 
metals -can bo considered with sufficient approxi 
mation as free The transparency of alkali metals 
in the ultra violet region discovered by Wood* lias 
been recently explained by Zener' from the point 
of view of free electrons Immediately after the 
publication of Zener a communication we calculated 
the optioal constant* n and k of the alkali metals 
using the free electron gas model and taking into 
account the collisions of the electrons with the atomio 
lattice and we obtained satisfactory agreement with 
the measured values 

Kronig in a recent letter 4 states that the calculation 
of the optical constants of alkali metals can be 
earned out with the help of the formula of his du 
peruon theory in metallic conductors if one takes 
into consideration only the free electrons In oon 
nexion with this it » interesting to note that our 
calculations based an the simple Sommerfeld theory 
of metals give the same results as can be inferred 
from the comparison of our results with the numerical 
values published by Kronig Our calculations have 
been made taking into aooount (1) the motion of 
free electrons under the influence of the variable 


external field (2) the collisions whioh stop thin 
motion The average velocity of electrons was 
calculated in just the same way as m the Loren tz 
theory of the oollision damping With this avenge 
velocity the current is obtained whioh is substituted 
in Maxwells equations The complex dielectric 
constant is given by the final formula 

tn , 1 (cat ) 1 co , 1 car 

* w* 1 + (»t)* * «* l + (oit)' 

where co,' = 4nNe*/m and t is the time between two 
successive collisions of the froe electron with the 
lattice calculated according to the Sommerfeld 
formula from the specific conductivity The formula 
contains two parameters which are determined by 
non optical measurements (I) the specific oon 
duotivity <j (2) the number of electrons N per 

n h 



cm ' Putting ( w (n — tk)‘ we obtain n and k 
represented for the case of sodium by the curves in 
Fig 1 Dots and crosses denote the measured values* 
n and k 


The scattering of experimental values is very large 
which is explamed by the low aoouraoy of measure 
merits due to the difficulty of preparing a clean 
metallic surface For potassium the agreement with 
regard to n in the region of small values is somewhat 
worse but the order of magnitude remains the same 
The values of k in this case earns out better than 
for sodium When < 1 our formula go over into 
the classical expressions of Drude 

J Hunan 

Physical Mechanical Institute 

N PnuuMxo 


Physical Technical Institute 
Leningrad SI 
Maroh 13 
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Research Items 


Pathology and Deformation in Ancient Egypt A theory 
to aocount for the peculiarities of the human body as 
depicted in tho art of Amama reoently put forward 
by Herr Felix Proekauea is discussed by Dr Edith M 
Guest in Ancient Egypt and the East, 1033, Pts 3 4 
The theory in question suggests that rickets was 
widespread in Egypt from the tune of the Helio 
poll tan priesthood, who derived their influence from 
the discovery of the healing powers of the sun, this 
also explaining Akhenaton’s devotion to sun worship 
As against this theory, it is pointed out that neither 
was the anti mchitio vitamin D likely to have been 
deficient in tho food of the ancient Egyptians nor 
were the conditions of their life such that they would 
have suffered from a deficiency of sunlight owing to 
avoidance of excessive heat The dwarfism, of which 
there are representations in Egyptian art, is not 
rachitic but achondroplastic Five, and probably all 
six, of the representations of dwarfs at Amama 
exhibit tho inward turning feet due to talipes, which 
is of a pathological origin quite different to rickets 
Turning to the evidence of osteology, among tho 
thousands of skulls which have been examined, there 
is no evidence of rickets It is suggested that the 
peculiar head form of the royal family is an in 
heritanoo of hyperdohohocephaly due to a deformation 
of the pelvis , but there is no evidence to support the 
view that hereditary doliohooephaly could be pro 
ducod in this way, or that a flat pelvis prevailed at 
any time in Egypt The figures given by Dr 0 M 
Morant from early predynastie to Roman time* show 
no evidence for any progressive rachitio dolioho 
ccphaly Although owing to tho destniotibility of 
the pelvis the evidence is not exhaustive, no flat 
pohis has been recorded Tho exaggerated femalt 
waist found in certain of the Amama figures is 
probably due to a ritual dress 

Seasonal Festival* in Sumena, Persia and India In the 
Indian Antiquary for December, Dr B C Maxumdar 
institutes a comparison between two Hindu social 
customs and tho Babylonian and Persian Saciea with 
the view of illustrating the historical significance of 
the former Of these, one is a very anoient custom 
obtaining m the ChauhAn ruling houses of Sonpur and 
Patna m western Orissa, the object of which is to 
give a fresh lease of life to the ruler in a magical way 
In the bright fortnight of the lunar month of Alvin, 
a Brahmin goes out nding on a pony, declaring that 
he has become ruler of the territory Ho returns to 
the palace to doff hu authority in a oeremonial at 
the close of which the rajah takes his place It is to 
be noted that the Sumerians bogus* their year in 
the autumn, just as m ancient India, where the 
carnival of the Lord of Misrule’ took place In this 
festival a pseudo king was set up during the five or 
six days of the carnival, and on the final day he was 
hanged or scourged At a later period, m Babylonia 
and Assyria the New Year was transferred to the 
spring, but the old calculation was retained and 
there were thus two New Year festivals, the custom 
also passing into Persia Tho Persian festival shows 
a dose resemblance to the Hindu Holt festival In 
the Saotsa festival a bogus lung rode naked through 
the crowd, over whom reddened water earned m pots 
was bespattered In tome of the villages of Bengal 
the pracUoe still survives of dr e s si ng up a fool m a 
funny fashion and carrying him on a litter through 


the streets, while the crowd sing obscene songs and 
sprinkle one anothor with reddened water The fool 
is called Kmg of the Hoh festival In many districts 
an earthen mahea is erected with three graduated 
floors, on the topmost of which an idol of the pro 
siding deity is seated for purposes of worship This 
structure bears a close resemblance to the ziggurat 
Tho Holt festival, it is noted, does not appear m the 
Vedio literature, and is evidently a feast of the 
people 

Transport of Tetanus Toxin to the Central Nervous 
System Tetanus or look jaw* is caused by the action 
of tetanus toxin upon the brain and spinal oord A 
wound becomes infected with tho tetanus baoillua, 
which there forms its poison or toxin, and when the 
toxin reaches the central nervous system, the spasms 
and convulsions characteristic of the disease result 
In the past it has been held that the toxin is not 
conveyed by tho blood or lymph, but by the nerves 
themselves, < ither by the nerve fibrils, by the neural 
lymphatics or by the nerve tissue spaces according 
to different hypotheses These views are not accepted 
by Prof Tohn Abel in his presidential address to 
the American Association mooting at Boston m 
December last (Science, 79, 1934 pp 03 and 121) He 
points out that there is no valid evidenoe that nerve 
fibrils convey toxin Experiments with convulsant 
dye stuffs show that theso reach the brain by way of 
tho circulating blood As regards the neural lymph 
atios, recent anatomical studies show that these 
do not discharge into the oerobro spinal fluid, but 
into the lymph glands of the general lymphatio 
system nor does it seem possible that the tissue 
spaces of the nerves are capable of conducting the 
toxin Prof Abel concludes therefore, that tetanus 
toxin reaches the oentral nervous system by the 
circulating blood He also finds that, contrary to the 
old ideas, after an injection of toxin, tho toxin does 
not quickly disappear, but considerable amounts 
persist m the blood and lymph up to the tune of the 
death of tho animal 

Crab* in Corals The crab genus Cryptochvrus con¬ 
sists of small crabs occupying pits in heads of living 
corn! There is no moans of Donng into the coral 
skeleton, therefore the pit is produced by the growth 
of tho coral about the crab, which when young 
settles down in a oahtle, causes tho death of the 
polyp therein, and remains more or less passive while 
the living material is gradually laid down about it 
by the activity of the surrounding coral polyps 
Dr C H Edmondson (‘Cryptochirm of the Central 
Paoiflo", Bemtoe P Bishop Museum, Occasional 
Papers, 10, No 5 , 1033) describes four new species 
and gives notes on two others One of these new 
species, C tnt nutps, is shown to have a peculiar soea 
which has a close resemblance to that of Haplo 
earotnus marevptalts, Stimpson, inhabiting galls on 
many species of corals, an interesting foot which 
helps to clear up the question of the affinity of the 
two genera, about which there has been some dis¬ 
cussion C mtnulus is a small species, the female 
with oarapaoe only 3 mm long, inhabiting pits m 
Cyphastroa oeeUtna and Lepiastrem purpurea Some 
of the pits oonoqaUng the females reach a depth of 
12 mm and many are curved or angular in their 
oourae The males, about 1 B mm long, do not 
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inhabit the pita with the females, but are found 
on the surface of the coral m shallow depressions 
or m a oaliole in which the ooral polyp has been 
destroyed 

Systematic Position of Stromatoporoids In a paper 
an Qypatna plana and on the systematic position of 
the Stromatoporoids (Quart J Mum Set , 78, Pt S, 
Jan 1984) Prof S J Hickson states that the study 
of the collection of large specimens of this specie* 
made by Prof J Stanley Gardiner in the Indian 
Ooean suggested to him there wae some relationship 
between these largo Foramimfera and the ancient 
StromatoporoidH Reoent inveetigation of specimens 
collected by Dr Cross land m Tahiti has confirmed 
his opinion and he has now no doubt that the 
Stromatoporoids were Foramimfera, a view that was 
held last century by W B Carpenter and others All 
the specimens from the Pacific and Indian Oceans, 
the Red Sea and the West Indies belong to the same 
variable species and this may lead to a reconsideration 
of the validity of the specific) distinction of many 
other sedentary Foramimfera Two small examples 
of Qypnna are described, they are thin flat discs, 
0 0 end 0 9 mm in diameter respectively, and each 
exhibits n central chamber surrounded by a spiral of 
five or six chambers, and a thin crust of thin walled 
acervuline chambers It is suggested these may 
possibly be the miorospheno forms, the large encrust 
mg examples being the megakwpheno forms A 
detailed description of the encrusting forms is given 
'Die systematic position of the Stromatoporoidea is 
fully disoussod and the author points out that if the 
current view is maintained that the fossil forms re 
ferrod to the Stromatoporoidea were Hydrosoa, then 
it follows that the Hydrozoa were m exiatenoe in 
Early Pabeosoio times , but if as the author oon 
chides they were allied to reoent Foramimfera, then 
there is no clear evidence of the oxistenoe of Hydrosoa 
earlier than late tertiary tunes 

Cla s sificati on of the Poppy The cultivated poppy and 
the sesame have been the subjects of detailed investi 

r «is by the Institute of Plant Industry, USSR 
The Poppy (Supplement 58, Bull App Bot , 
Oen and Plant Breeding 1988, Institute of Plant 
Industry, Leningrad), Vesselovskaya offers a new 
classification of Papaver tomntfrrwn, L based on 
geographical and eoologioal principles The author 
also gives an interesting historical survey of the 
cultivation of the crop for both oil and opium , this, 
together with linguistic evidence, u used to support 
his hypothesis about the origin of the cultivated 
poppy The investigation is baaed on a collection of 
1,600 samples of seed from various parts of Europe 
and Asia, all of which were sown in different stations 
m the USSR The species falls into a series of seven 
individual geographical races, formed under the 
special climatic features of certain areas The parel 
lehsm of eoologioal types of the cultivated and 
dehiscent poppy indicate that the biological dif 
ferenoes of form within the species are due to the 
prolonged motion of various elimatio conditions which 
ooour over its area of distribution, stretching from 
the Atlantic to the Paoifio, and from lat 61®N to 
India The author differs from Banlevaksya m 
attaching no value to the open or closed oondition of 
the capsule for cla s sifi c ation purposes, and m dividing 
the sob species into a g rea t e r number of varieties 
according to the colour of the flowers and the shape 
of capsule 


Antmfatnum Rust Snapdragons have recently been 
observed to suffer from a rawer severe rust disease 
Mr D E Green, mycologist to the Royal Hortioal 
tural Society, first noticed the trouble m the early 
summer of 1983, and has tmoe found that many 
gardens are infected ( Antirrhinum Rust, a Disease 
now to Great Britain, caused by the Fungus Puomma 
ontwrAuu, Diet A Holw ’ J Roy Hort Soc ,89, 119 
Feb 1984) Symptoms of the disease are described— 
brown ooloured pustules on the under sides of leaves 
—and the fungus is shown to produoe uredospores 
and teleutosporee The latter oau germinate to form 
basidiospores but these cannot apparently infoot 
snapdragon plants and no alternative host is yet 
known It is suggested that the fungus persists on 
plants kept through the winter, and produces uredo 
spores when conditions are suitable Control has 
been effected m Canada and America by dusting 
infected plants with flowers of sulphur, whilst the 
temperature is mam tamed over 72° F at least twelve 
hours a day for three days 

\/Protection of Stored Rice According to a Mail 
Report issued by Science Service Washington D C 
a new method of protecting rice stored m bulk from 
insect attack has been tested by Dr E R de Ong 
consulting entomologist of the city of San Franoisoo 
Weevil injury to stored stocks of rioe becomes very 
severe when the stores have to be earned through 
the summer until the late fall If unchecked, it may 
result Anally in an almost oomplete destruction of the 
nee It has been found that coating rioe with finely 
powdered calcium carbonate has given encouraging 
results under experimental conditions In a jar of 
unooated noe, living rioe weevils and bran bugs were 
mtrpduoed A similar number of these oroatures were 
likewise placed m another jar to which one per cent 
of oaloium carbonate had been added At the end of 
the year following the hot summer weather, the 
number of weevils in the ooated noe remained 
stationary, that is, there had only been sufficient 
breeding to equal those which died In the unooated 
noe the weevils had increased by more than one 
thousand per cent The weevil attack in the unooated 
noe resulted m a loss in weight of 42 per osnt—a 
oubio foot of the ooated noe weighed 76 pounds, and 
tho unooated rioe 44 pounds 

Jurassic Cephalopoda of Kachh (Cutch) The ‘ Revi 
•ton of the Jurassic Cephalopod Fauna of Kachh 
(Cutch) by Dr L F Spath, winch has been in oouree 
of publication since 1987, has now been completed 
(Palaumt Indiea, N 8 . 9. Mem 2, part 8, 1981, 
-) 551-858, pis 108-124, part 6, 1938, pp 659-945, 
. ■ 125-180) Although nominally a revision of the 
work of Waagen (1876) it deals with a vast amount 
of new material The author has examined more than 
6,500 specimens, m which he reoogmses 23 species of 
belemmtes, 12 of nautili and 521 of ammonites The 
deposits, which have an estimated thickness of more 
than 6,000 ft, range m age from Bat h o n ut n to 
Tithoniaa and show a general agreement with the 
stratigraphioal succession m Europe Hie systematic 
part of the monograph, dealing with 550 specie*, 
may appal the strati graph icsd geologist, but ns will 
read with interest the concluding chapters on the 
analysis of the (sons, the pakeantologioal conclusions, 
* the fauna with those of ■ 
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of manna animal* show* a world wide range, and 
moreover m the Kaohh founa at leaat 400 out of the 
566 apeeiee are to be regarded aa local in. their dw 
tnbution Waageo noticed the identity or resemblanoe 
of eome apeoiea to those found m Europe especially 
in the Mediterranean region Further work, however, 
has considerably reduced the percentage of the 
apeoiea oommon to the two regions Unlike many 
paleontologists, Dr Spath, after a prolonged and 
extensive study of ammonites, has oome to the con 
olusion that the ovidenoe of ontogeny is of very little 
value as an indication of phytogeny and may be 
altogether misleading Similarly, current views on 
orthogenesis find no favour in his eyes We also read 
(p 837) that faunal identity in different areas ‘may 
indicate anything but contemporaneity” A summary 
of 8path’s views on the evolution of the Cephalopoda 
has been given elsewhere (Btol Rev 7,4,418 1933) 

A New Test for Large Mirrors In the April number 
of the Observatory appears a report of the meeting of 
the Royal Astronomical Society at which Prof 
Zemicke propounded the wave theory of Foucault s 
test and a new method of testing optical surfaces 
and Mr Burch deeonbed the practical application 
of Zemicke s method The method is extremely 
powerful, and errors in a mirror surface of the order 
of a tenth of a wave length of light show up very 
clearly An advantage of the new method is that the 
high and low areas of the imperfectly shaped mirror 
appear in different oolours and it is much easier to 
decide which is a high and which a low area and 
polish accordingly It is impossible to do justice 
to the method in a few words, but briefly, it 
consists m illuminating the mirror with a pin hole 
source, and examining the image of this source 
through a tmy disc which retards the phase of the 
light by a fraction of a wave length Mr Burch 
makes these phase duos by pouring an acetone 
solution of ream into water and oo fleeting the glo 
bules of resin which are precipitated Those are then 
pressed into small discs between microsoope slides 
The smallest discs are about 1/400 mm in diameter 

Copper Oxide Rectifiers in Ammeters and Voltmeters 
For the measurement of small 'alternating currents 
and voltages, the oopper oxide rectifier used m con 
junction with a moving cod instrument possesses for 
greater sensitivity than any other arrangement It 
is probable that this combination will be used ex 
tensively m the future Hence the paper read by 
Dr E Hughes to the Institution of Eleotnoal 
Engineers on March 3 on the accuracy of these oom 
bmotions is a timely one Hu teste show that the 
introduction of a rectifier into a ouromt distorts the 
current wave and causes a rectifies ammeter call 
brated as usual with a sme wave to road low When 
used m conjunction with a current transformer, it is 
shown that the ratio of the primary to the secondary 
ourrent may be rendered practically independent of 
the ourrent frequency and wave form m two different 
ways One of these is simply to design the trails 
former so that the seco n da r y winding has a very 
large self inductance A paper was also read by 
R B J Spilsbury in which he describee an instrument 
moorp o rattag a copper oxide rectifier which gives 
the form footer of an alternating current wav* by 
a direct reading The form factor*, that is, the ratio 
of the effective value of a wave to its mean value, is 
of importance m several branches of electro techmos 
For example, it Is necessary to know thu quantity 


before we can oompute the voltage of an alternator 
or calculate the eddy current losses when testing 
transformer steels This instrument is being developed 
in the National Physioal Laboratory 

Wireless Reception in Naval Ships A paper read by 
Dr W F Rawlinson before tho Wireless Section of 
the Institution of Eleotnoal Engineers on March 7 
discussed problems encountered in the reoeption 
of wireless signals m naval ships, and described 
certain features of the types of apparatus which have 
been developed for this application In a man of 
war, the ohoioe of receiving aerials is limited, and it 
frequently beoomee necessary to operate several 
receivers on different wave lengths from the some 
aenal Furthermore, in large ships the oentrel 
receiving room is placed well down below armour, 
and the distonoe between the foot of the aenal and 
the receivers may be up to 100 ft The receivers 
themselves must be of robust design oapable of 
withstanding the shock of gunfire and of working 
for years with a minimum of attention in a salt 
laden atmosphere at temperatures varying from 
tropioal heat to arctic cold Three standard types 
of receiver were described m the paper, for short, 
medium and long waves, tho total frequency range 
thus covered being 15-23,000 kilocycles per seoond 
These instruments must be capable of rapid tuning 
to any predetermined wave length , and they must 
be sufficiently selective to receive weak signals, 
which are invariably in Morse oode, m the preaenoe 
of a much more powerful signal on a different wave 
length transmitted either by the same or a nearby 
ship or by a shore station The oonohiding portion 
of the paper dealt with the question of power supply 
to receivers Common batteries are used to a large 
extent, but trials are bomg made with plant designed 
to take tho supply from the ship’s mams, special de 
vices being incorporated to stabilise the output in the 
presenoe of considerable variation of the mam s voltage 

Testing Petroleum Stills A paper was read by A H 
Coodlifle on the practical testing of a continuous 
petroleum still before a joint meeting of the Institu 
tions of Chemical Engineers and Petroleum Techno 
logists on Maroh 21 The paper gave a description of 
a plant on which experiments have been earned out, 
together with results obtained, and further inotuded 
a detailed log of a particular run of the plant, there 
followed calculations on the plant and equipment and, 
finally, qualitative analyses of one of the distilling 
columns with special reference to tho action of 
bubble trays m promoting fractionation The de 
sonption of plant included an explanation of a flow 
diagram of the continuous still employing two towers 
of similar design, with further details of heating 
equipment duplex pumps for feeding the crude to 
the plant and automatic temperature control The 
log of the run of the plant set forth full details of a 
trial made last year both as regards specification of 
the crude, residue and produot, which m this case 
was white spirit The most constructive part of the 
paper, however, was that dealing with calculations 
on plant and equipment, which provided much 
valuable information usually only available from 
internal reports of refineries No special apparatus 
was required to secure the necessary information for 
determining balances, performance and efficiencies be 
yond that m normal use m all refineries, and much of 
the testing apparatus used did not transgress the normal 
chemical requirements of all oil testing labors tones 
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Dr. Harlow Shapley 


AT the beginning of this year, Dr Harlow 
Shapley, director of the Harvard College 
Observatory and Paine professor of astronomy at 
Harvard smoe 1921, was awarded the Gold Medal 
of the Royal Astronomical Society for his studies 
of the structure and dimensions of the galactic 
system On May II he will deliver the George 
Darwin Lecture of the Society, taking as his subject 
“Some Structural Features of the Metagalaxy 

Dr Shapley was on 
the staff of Mount 
Wilson Observatory 
from 1914 until 
1921 , and during 
that period probably 
his most important 
contributions were 
the photometno 
studies relatmg to 
stellar clusters An 
adaptation of the 
relation between the 
apparent brightness 
and the period of a 
Cepheid variable re 
suited in hw deter 
mination of the now 
universally accepted 
•period luminosity’ 
curvo, by the aid of 
whioh great celestial 
distances aro do 
nvod 

By means of this 
or an allied method, 

Dr Shapley found 
the globular clusters 
to be at distances 
from 20,000 to 
200 000 light years, 
a conclusion which 
revolutionised pro 
vious conceptions of 
the sue and arrange 
ment of the stellar 
universe His many 
new ideas on various 
astronomical topics, 
especially variable 
stars, gave nse to 
pionoer invest iga 

tions such as a study of spectral ohanges in Cepheids, 
whence came his ‘pulsation theory’ or penodio 
flow and ebb of heat’ as the cause of such variation 

In 1921, Dr Shapley was appointed Paine professor 
of astronomy at Harvard University and director of 
Harvard Observatory He at once began to plan 
and carry forward a large variety of oelestial ex 
plorations, extending from the casual meteor caught 
in the earth’s atmosphere to the remotest nebulous 
patch on the Bruoe photographs of long exposure 
for metagalaotic surveys His meteor project is 
apparently the first intensive professional attempt to 
study shooting stars systematically A careful 
examination of about 100,000 Harvard photographs 
yielded a total of only M0 trails Smoe many more 
meteors can be sera visually than are ever photo 
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graphed, Dr Shapley organised, about two years 
ago, with the assistance of Dr E J Opik, an expert 
corps for the study of these objects, with observations 
in the clear Arizona sky and analysis at Tartu, 
Estonia About 26,000 meteors were seen An 
interesting first result is that only thirty per cent 
of the visual meteors are from the solar system, the 
fainter ones ooming from interstellar space Therein 
lies a hope of additional knowledge oonoeming the 
great ocean of space 
around us 

A few other sub 
jeota in the large 
observational pro 
gramme at Harvard 
may be mentioned 
The Magellanic 
C loads are being 
Btudied intensively 
by several members 
oi the staff, and 
have already yielded 
numerous super 
giants, new peculiar 
spectra, clusters and 
variables The pro 
gramme for system 
at ic examination of 
the Milky Way in 
196 selected regions 
has already resulted 
in tho disoovery of 
twenty five hundred 
new variables and 
the determination of 
many periods 

The problem of 
the extra galaotio 
nebulaa is now pro 
greasing steadily 
Tho publication in 
1932 of a catalogue 
giving the positions 
and photographic 
magnitudes of all 
extra galaotio neb 
ul» brighter than 
the magnitude 13 0, 
left the way clear for 
observational work 
on the second survey 
reaching to the eighteenth magnitude and to the 
d is tan oo of about a hundred million light years The 
number already found on the Harvard plates exceeds 
one hundred thousand, and five hundred or more 
are often revealed by the examination of a single 
photograph 

The long established practice of the Harvard 
Observatory m being a oolleotor of facts has thus 
been oontinued by Dr Shapley in many lines of 
research The theoretical side is also being st ressed j 
for example, discussions of orbits, statistical studies 
of star distribution, and researches upon the origin 
of spectral lines and on the universal abundance of 


Dr Shapley’• activities are, however, by no means 
lhmted to observatory tasks All human problems 
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interest him and his versatility is illustrated by 
helpfulness m vanous educational problems it may be 
counselling non aoientiflo faculties of several oo lieges 
as to advantageous research problems or perchanoe 
advising the Board of Trade of a textile oity during 
the present oollapee of industrial values as to the 
most judioioiis expenditures for educational purposes 
It is not generally known that Dr Shapley s most 
interesting rooreation is the study of ants For two 
years on Mount Wilson he observed and studied the 
hab ts of trail running ants seventy thousand of 
them on some summer days going along each file 
Under varying atmospheric conditions he measured 
their speod at fixed intervals ef distanoe The fact 
was established that their speed is a function of 
temperature alone and increase* fifteen fold with an 
inorease of 80° C in air temperature Conversely a 
single observation of the ant speed led to the pro 
diction of the temperature within 1° C Thus to 
his period luminosity and spectrum period relations 
among the stars he added the speed temperature 
relation among ants Descriptions of some of these 


observations will be found in the paper Thermo 
kinetics of Ltometopum aptoulaium Mayr published 
m the Proceedings of the National Academy of Setenoee 
for April 1920 Dr Shapley has also studied the 
morphology of ants as evidenced by his large ool 
lection of worker ants with wing vostiges described 
m a Note on Pterergates in the C alifomian Harvester 
Ant (Psyche 27 No 4) 

Perhaps his study of ants taugl t Dr Shapley not 
only speed but also conservation of energy for with 
all his other activities he has found time to compile 
the Source Book in Astronomy and to write books 
such as Star Clusters and five chapters m the 
Universe of Stars a pioneer series of radio talks 
given in 1926 by members of the Observatory staff 
As a lecturer oither at universities or before the 
general public he is very suooeesful Why this is 
so may be readily understood by reeding his small 
books Sidereal Fxplo rations and b lights from 
Chaos based on lectures given at the Rice Institute 
of Texas and the University of the City of New 
York A J C 


Scientific Research in Relation to Patents in the United States* 


S INCL the War scientists have been oalled 
upon by industry in increasing numbers for 
assistance m overcoming technical difficulties m 
vohnng such problems as improving old produots or 
processes or devising entirely new products This 
dependency of industry upon science has been par 
tioularly marked in the ohemioal and electrical fields 
where large industrial research laboratories have 
been established for investigating all phases of the 
produots of their respective organisations From their 
original task of mere laboratory control of the rnanu 
faoturod produots these industrial laboratories havo 
extended their sphere of aotivity to such a large 
extent as to inoludo research in the fundamental 
seienoes Industrial loaders have oome to realise 
that flindamental research may be of vital importance 
to industry for it may revolutionise existing praotioes 
or ornate new ones in the most unexpected quarters 

Patentable Inventions other than Medical 
These increasing contacts of scientists with the 
problems of industry have brought to the fore the 
difficult problem of adequate remuneration for 
their servioea, as well as the problem of giving the 
public the effective benefit of their work In many 
cases valuable solutions have been made to difficulties 
whioh were patentable Scientists have also begun 
to realise that many of the fruits of their research 
have valuable industrial application! Which can be 
patented The troublesome questions thus arise 
Should they prooeed to obtain patents 7 What are 
the advantages m doing this T What are the dis 
advantages 7 A good deal of discussion has already 
ooourred on these questions but no definite policy 
has yet been formulated The investigator who 
takes advantage of our patent laws is perfectly 
warranted m his act not only for any possible 
financial returns but also for the good of the public 
The obtaining of some remuneration from a patent 

•Tram ‘TheFrotsstfea by Pstaitaof SclaatifioDtoeoratn ,betas 
thn Pnpnrt nfltn r ran» tl In r«i nirinti CoorrithU and Tmde iurti 

Use toL T8* (Jtsw Yctk^Tbs /iSaStjimSi lOiSS”* 0 * *° 


is no more debasing or tainted with commercialism 
than the aoooptanoe of copyright royalties from a 
text book or even receiving a salary for toaohing 
We are at present living in an economic structure 
in which the making of legitimate profit is a funds 
mental assumption 

There are many advantages in securing patents 
for important advances as only by means of patents 
can the legal right be secured to exclude others 
from practising a given prooess or oommoroialising 
a now produot By having such control of now 
disoovenes tho investigator is assured that his results 
will be used only for proper and meritorious purposes 
He can prevent tho exploitation of the publio by 
dictating the terms under which his patent should 
be worked and even control the character of the 
commercial advertising 

Medical Patents 

The oommittee recognises the fact that there 
exists in many quarters a strong feeling against 
piedioal patents This feeling seems to be largely 
due to the unpleasant memories of the past exploits 
tion of the publio by means of patent mediomes 
whioh had doubtful or decidedly harmful affects on 
the publio health Government regulation during 
reoent years has eliminated a great deal of mis 
representation and false claims in regard to this 
olaas of goods The Patent Offloo moreover now 
seldom issues patents for tho old fashioned type of 
patent mediomes It is therefore an error to olaas 
all raedioal patents with the former typos of patent 
mediomes 

The mere fact that medioal patents offer the means 
of making profits is not a sufficient reason to oon 
demn them entirely It must be remembered that 
patents have other very important ueee Moreover 
we must bear m mmd that it is possible to obtain 
profits from medical discoveries in many other 
ways without resorting to patents if the medical 
investigator is so inclined We must after all depend 
upon the integrity Mid character of the investigator 
when important medioal discoveries are involved 

The ideal to strive for may perhaps be that no 
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medical diaoovenea should be subject to any restnc 
ttons whatsoever In our present commercial 
eoonomio system, however, and with existing laws 
and business practices, such an ideal is difficult to 
attam, sinoe not all may live up to it We must, 
therefore, guide ourselves in accordance with the 
eoonomio situation that exists to-day and seek to 
attam our ideals through the exist mg eoonomio 
machinery rather than to ignore it entirely on the 
ground of ethical consideration alone 

Hie act of securing patents for medical diaoovenea 
ia not unethical in itself, and suoh act does not 
necessarily mean that personal profits are Sought 
Under our existing laws and commercial practices 
dedication to the publie of important medical dis 
oovenes by mere publication is not always the beet 
procedure to follow The publio can often be best 
served by receiving the benefits of a new medical 
discovery under the oontrol of a patent Through 
making a medical disoovery it may beoome the duty 
of the investigator to make sure by means of patents 
that the publio will actually benefit from his dis 
oovery and not be subjected to unfair exploitation 
by others who may commercialise his discovery 

Non pat*ntable Scientitic Diboovhruh 
The proposal that the discoveries of scientists be 
given some legal protection appears on its face to 
be very reasonable and plausible It would seem 
that scientists should be the first to desire suoh 
rights as a means of receiving compensation for their 
contributions to industry and society A careful 
analysis of the whole problem, however, has led the 
oommittoe to the opuuon that no effort should at 
present be made to develop a plan for protecting 
soiontific property There appears to be no need 
for suoh legal protection from the view point of 
inoentive to the scientist or publio policy Hie 
Committee recognises that the present eoonomio 
crisis has tremendously Hiimnighed the normally 
available funds for carrying on research so that 
other sources of potential funds are to be oarefully 
considered at this tune It believes, however, that 
the legal and practical difficulties involved m en 
forcing any scientific property would eventually 
arouse an unfavourable publie opinion against 
scientists, owing to the difficulty of enforcing 
scientific property and the inherent nature of its 
broad monopoly The reunite of irksome scientific 
monopolies would react to the disadvantage of 
•dentists and thus defeat the very purpose for whioh 
this proposal w made 


University and Educational Intelligence 

Gambmdo*—T he Jane Ellen Ham son Memorial 
Lecture will be given on May 5 at 8 pjn m the 
College Hall, Newnham College, by Dr L 8 B 
Leakey, of St John s College The subject of the 
lecture will be The Problem of the Origin of Man’ 
Prof Buxton has been appointed to represent the 
University at the Twelfth International Veterinary 
Congress to be held m New York m August 


School libraries in the United States are credited 
with having contributed m no small measure to the 
improvement in efficiency which has taken place m 
the schools m the last three decades Aooordmg to 


the Dean of the Graduate Library Sohool of the 
University of Chicago, Dr L R Wilson, whose 
views on in cr easing the significance of the sohool 
library are published m School and Society of 
Deoember SO, the onoe prevalent use of the single 
textbook recitation procedure has been superseded 
by a method of instruction by which many books 
and materials are studied Although his theme m 
the development and fuller utilisation of the sohool 
library, his argument implies that its functions are 
already of great importance He refers, for example 
to the librarian’s “responsibility of oo-ordination and 
generalship in the field of supervised study" and to 
the library being the principal integrating agency 
of the entire school ’ He mentions as deserving 
mutation the present effort on the port of the 
librarians of oolleges and secondary schools m the 
Southern States to work out a oo-operative plan for 
supplying sohool library facilities in rural areas He 
advocates the provision, in library schools or teachers 
oolleges, of training for the part time teacher librarian 
m small schools, and the investigation of a number 
of problems relating to the school library which, he 
says, have as yet been only slightly oonaidered 
Them he prooeeda to dismiss under the headings 
administration, teaching the use of books m libraries 
standards for school library service, distribution of 
library resources, measurement of sohool library 
influences During the past twelve months the 
Journal of Education (London) has published a senes 
of articles, by specialists in various subjects, on the 
library requirements of seoondary and public schools 
in Great Britain 

Tendencies in university education are discussed 
in the John Adams lecture given in the Institute 
of Education, University of London, on October 10 by 
Dr E Del lor, principal of the University (London 
Oxford University Press Is ) Dr Defier examines 
some of the implications of the growth in number 
of students whioh has marked the reoent history of 
so many universities He disoerns a danger of over 
mechanisation, and a menaoe to academic freedom 
University administration is suaoeptiMe of hyper 
trophy, as in those Russian institutions where the 
head is a director, responsible m the same way as 
tiie controller of a factory Extensive student 

enrolment has led m Germany, where the number 
of unemployed graduates has been estimated to be 
00,000, to other penis “His university is to-day 
a temporary haven of refuge," said Prof Dibelius 
recently, “for innumerable individuals who otherwise 
as soon as their sohool yean were over, would sink 
to the ranks of the proletariat what a dangerous 
mass of inflammatory, revolutionary material and 
social embittennent are heaping themselves up now 
in those old homes of German culture ” The number 
of students m England is not as yet, Dr Defier 
thinks, exoeenve, but he holds that the lme of 
advance for the future must be qualitative rather 
than quantitative How views ae to the proper 
functions of a university increasingly diverge he 
shows by quoting from "Hie University in a Changing 
World” : in Russia and Italy, and more reoently in 
Germany also, the view prevails that all learning 
must be related to the dominant political oreed 
He suggests that universities can best help forward 
the rehabilitation of a distressful world by ascertain¬ 
ing truth rather than by attempting the adjustments 
and co mpromi ses, which are the proper task of the 
statesman, and also by extra morel teaching 
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Science News a Century Ago 
Anode end Cathode 

Faraday, whan be read hu Seventh Senee of 
Experimental Reaearohea m Eleotnoity” before the 
Royal Society m January 1884, made uae of a number 
of new word* m describing the electro ohenuoal 
phenomena with whioh the Senea in oonoeraed When, 
later in the year, the paper appeared in print, some 
of these terma had been ohanged, and a footnote 
added in which it waa explained that the alterationa 
had been made in order that the new words should 
be only such aa were at the same time simple in 
their nature, clear in their referenoe, and free from 
hypothesis*' In the interval Faraday had been m 
correspondence with friends, and the discussion 
produced that senes of terms, e ssential to electro 
chemistry, whioh has ainoe passed into common 
usage One of his correspondents was W Whewell, 
afterwards Master of Trinity College, Cambridge, 
who wrote on May 6 

I still think anode and cathode the best terms 
beyond oompanson for the two electrodes The 
terma whioh you mention in your last shew that you 
are oome to the oonviotion that the essential thing 
is to express a difference and nothing more This 
conviction is nearly correct, but I think one may 
say that it is very desirable in this case to express 
an opposition, a oontranety, as well as a difference 
The terms you suggest are objectionable m not doing 
this They are also objectionable, it appears to me, 
in putting forward too ostentatiously the arbitrary 
nature of the difference To talk of Alphode and 
Betode would give some persons the idea that you 
thought it absurd to pursue the philoeophy of the 
difference of the two results, and at any rate would 
be thought affected by some Voltode and Qalvanode 
labour no leas under the disadvantage of being not 
only entirely, but ostentatiously arbitrary, with two 
additional disadvantages , first that it will be very 
difficult for anybody to reoolleot whioh is whioh , 
and next that I think you are not quite secure that 
farther investigations may not point out some 
historical incongruity in this referenoe to Volta and 
Galvam I am moire and more oonvmoed that anode 
and oathode are the right words " 

The letter, whioh is preserved at the Royal 
Institution, is reproduced in Facsimile in "Faraday's 
Diary”, vol 8 

Mural Cxrdc for Edinburgh Observatory 

On May 0, 1884, at a meeting of the Institution 
of Civil Engineers, Mr Simms gavft an aooount of 
the six foot mural circle just completed for Edin 
burgh Observatory The instrument, he said, differed 
in no important respects from those at Greonwioh 
His paper oontained a valuable review of the art 
of dividing instruments Mr Simms taxi that about 
the middle of the eighteenth oentuiy, Mr Hmdley, 
a clookmaker of York, introduced several important 
improvements He gave motion to the plate of a 
tangent screw, invented a frame for carrying a 
pomt, m place of using a knife against the fiducial 
edge of a ruler, and also introduced the elliptical 
cutting pomt The Duo de Chaufa es was the first 
who made use of double msorosoope micrometers m 
dividing Ramsden's dividing engine, for whioh he 
was rewarded by the Board of Longitude, appeared 


in 1776 He adopted Hmdley'a inventions of the 
endless screw, the outtmg frame and the elliptioal 
point, but his machine abounded in beautiful and 
ingenious oontnvanoes Many dividing engines had 
been made in Great Britain, by Dollond, Stanclifle, 
John and Edward Troughton, and abroad by 
Reiohenbaoh and Gam bey For the Edinburgh 
cirole the divisions were out on a band of gold 
inlaid on the oiroumferenoe and the degrees were 
engraved upon a band of palladium slightly alloyed 
with silver 

Lyell on the Loch Deposits 

At a meeting of the Geological Society held on 
May 7, 1884, Lyell road a paper on the Loamy 
Deposit called Loess in the Valley of the Rhine ’, 
in whioh he described his investigations made in 
1838 between Cologne and Heidelberg and in 
other districts trom his examination of the shells 
contained in the loess at various places and a study 
of the land and aquatic shells obtained from the 
banks of the Rhine, he concluded that (1) the loess, 
was the same material as the sediment with which 
the waters of the Rhino were charged , (8) the fossil 
shells in the loess were all of reoeat species , (8) the 
number of individuals belonging to land species 
usually predominated over the aquatic , (4) although 
the loess when pure appears unstratified it must 
have been formed gradually, (6) some volcanic 

eruptions must have taken plooe during and after 
the deposition of the loess The deposits of loess 
between Heidelberg and Hedbronn, he said, appeared 
to attain a height of seven or eight hundred foot 
above sea level 

Darwin in Patagonia 

About a month before HMb Beagle passed 
through the btraits of Magellan into the Paoific 
and while the ship was still in the mouth of the 
Santa Crus, Darwin recorded in his Diary on Mav 
9 11, 1834 I took some long walks, oollooting 
for the last time on the sterile plains of the Eastern 
side of S America ' He also wrote The sportsmen 
have altogether been very lucky Ten guanaoo have 
been killed and eaten , several oondora and a large 
wild Cat have been killed and Mr Stuart shot a 
very large Puma " These various creatures were 
fully described in his Journal of Researches’’, and 
of the guanaoo he said “The guanaoo, or wild 
Llama, is the characteristic quadruped of the Plains 
of Patagonia , it is the South American ropresenta 
tive of the camel of the East It is an elegant animal 
in a state of nature, with a long slender neck and 
fine legs The guanaoos appear to have favourite 
spots for lying down to die On the banks of the 
St Crux, m certain oiroumaonbed spaces, whioh 
were generally bushy and all near the nver, the 
ground was actually white with bones On one such 
spot I counted between ten and twenty heads I 
particularly examined the bones, they did not 
appear as some scattered ones which I had seen, 
gnawed or broken, as if dragged together by beasts 
of prey The animals in most oases must have 
crawled, before dying, beneath and amongst the 
bushes Mr Bynoe informs me that during a former 
voyage he observed the same oiroumetanoe on the 
banks of the Rio Gallegos I do not at all understand 
the reason of 1 this, but I may observe, that the 
wounded guanaoos at the St Crus mvariably walked 
towaids the river " 
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Societies and Academies 

London 

Royal Society, April 26 h W P GCm, A R 
Mketham and G M B Dobson Vertices distribution 
of ozone in the atmosphere A method has been 
developed for finding the average height of the ozone 
in the earths atmosphere and also the general 
character of its vertical distribution This method 
uses spectroscopic measurements of the light of thi 
dear blue zenith sky as the mm is rising or sotting 
The necessary olwwrvations have been taken in 
Switzerland over the space of a year and the height 
and vertioal distribution have been calculated The 
average height is found to be about 22 km above 
sea level and most of the ozone exists between the 
ground level and 40 km The vortical distribution 
depends on the total amount of ozone present but 
apparently not greatly on other factors t P 
Bowden and C P Snow Phyaico chemical studies 
of oomplcx orgamo molecules (1) A method is 
described for the production of monochromatic light 
of sufficient intensity to brmg about reasonably rapid 
photochemical changes The irradiation can be per 
formed on very small amounts of material and the 
progress of the reaction followed spectroscopically 
Selective monochromatic irradiation is applied to 
some of the large molecules of biological importance 
notably ergostorol and calciferol vitamin B, carotene 
and vitamin A t P Bowden and 8 D D Morris 
PhyBico chemical studies of complex organic mole 
oulee (2) The absorption spectra of some important 
biological molecules have been measured at liquid air 
temperature The bands of fi carotene (in ethyl 
aloonol) become narrower and shift to 4990 A 
4670 A and 4350 A and a new band appears at 
4060 A The ultra violet band at 2700 A beoomee 
■harper but is little displaced The mam band of 
vitamin A concentrates at 3280 A u shifted to 
3380 A and new structured bands appear at 2900 A 
2770 A 2580 A 2510 A and 2430 A The absorption 
spoctrum of vitamin h, concentrates is due to several 
different molecules and some progress has been made 
m separating these out 

Dublin 

Royal Dublin Society, January 23 T N Richard 
son and K C Bailey The oxidation of hydrazine 
by potassium femoyamde When this reaction takes 
place in alkaline solution super-saturation by nitrogen 
gas takes place so readily that the reaction can only 
be followed by the rate of evolution of gas if stirring 
is very efficient Acetone retards the reaction by 
formation of dimethylketazuio which is not oxidised 
under the conditions of the reaction Robert 
McKay Injury to apple trees due to mineral oils 
used for the control of woolly aphis A canker on 
maiden apple trees originating m a nursery m the 
south of Ireland was traced to the uso of paraffin 
oil for the control of woolly aphis Various types of 
injury produced by paraffin on apple trees of different 
ages and varieties are described, the injury be mg 
aggravated by the presence of woolly aphis Paraffin 
oil or petrol should not be used alone on apple trees 
at any season 

Paris 

Academy of Sciences, March 5 (CM , 198,861-996) * 
Pierre Parr* and Jean Pasche The relative 

* CoMimtdfnmr tU 


mobilities of the propyl and isopropyl radicals and 
of their mono and dionlor-denvatives M Totxkeau 
and Mile B Tchotjbab The mechanism of forma 
tion of the oyclohexanones by the action of organo 
magnesium compounds on the a-ohlorooyolohex 
anones The indirect replacement of the halogen 
by alkyl Qhorges Richard A new example of 
an abnormal reaction of potassium cyanide on an 
a chloroketone Uon Endxrlin Researches on 
the dissociable organic oxides Two oxidation terras 
reducible but not dissociable of but paratolyl 1 1 di 
phenyl 3 3 rubene the tetrahydro 5 m epoxyl and 
dibydrodihydroxyl derivatives L Balla Some 
aryl glyools L Royer Observations concerning 
substances which modify the facies of crystals 
depositing from a solution Paul Oaubbbt Liquid 
crystals obtained by the rapid evaporation of an 
aquoous solution Anatolb Rogozinski Crystal 
analysis with the X rays by a method of focalisation 
A S Mihara The altered form of the felspars in 
the granitic sands of the Vosgos M E Dknaeyer 
The chemioo mineralogical composition of the basio 
rocks intrusive or metamorphic of Kasai (Belgian 
Congo) Erhart The existence of palno soils in 
the Quaternary deposits of the Sarre valley and 
on their nature Jacques Bouroart and Georges 
Choubebt Some eruptive rocks brought by the 
Ouezzan Trias (Morocco) Raymond Furon The 
geological and geographical relations of the Hindu 
Kush and the Pamir Pierre Ukbain The separa 
tion of tho various constituents of clays Description 
with diagram of an electrical method G G renet 
The measurement of the terrestrial electric hold and 
of its variations Louis Fkbeboer The vegetation 
of the massif of Seksaoua (Western Grand Atlas) 
A Maiqe Remarks on the metabolism of tho nucleus 
and the plaatids in plant cells Mllb Gilberts 
P allot Cytologies! researches on the neuro 

muscular spindles Mlle L Guyon The pheno 
mens which occur in solutions of collagen at the 
limits of action of acids and neutral salts Raymond 
Hamet The initial manifestations of sympathi 
oolytio action of yohimbine H Lauoisr E 
Toulouse and D Weinbebo Biotypology and 
academic classification L Lapioque Remarks an 
the preceding communication Maurice Nioloux 
The diffusion of alcohol in the organism and bound 
water Mux Yvonne Khouvink The reduction of 
W ( Austin s a -d gluooheptulose Mllb O 

Gboottrn and N Bezssonoff The factors which 
arrest the synthesis of a bacterial pigmant B S 
Levin and Iwo Lominsei The influence of oolloidal 
leoithme on the phenomena of microbial lysis by the 
bacteriophage L Baloebt Concerning the lm 
munity towards infectious anemia of horses Pierre 
Rosenthal Embryotherapy Charles Riohrt 
Remarks on the note by P Rosenthal relating to 
embryotherapy 

Leningrad 

Academy of Sciences (CM , No 1, 1934) 8 N 

Bernstein The linear quasi oontmual chains of 
Markov I M Vinooradov New applications of 
trigonometrical polynomes M Bohanova, A 
Rubzov and G Pokrovsxu Silver plating of 
mirror surfaces by means of cathode sputtering 
Mirrors have been prepared m a hydrogen atmosphere 
of 0 004-6 005 mm mercury pressure, with a current 
of 15-20 mi, the voltage between the electrodes 
being 1,200-1,400 B A Nixmx A qualitative 
reaction for radium If to 10 o o of a solution 
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of radium ohlonde heated to the boiling point, 

0 S o o of 50 per cent CCl,COOH and 0 5 o o of 
10 per cent potassium chromate are added and the 
mixture oooled to 0° 0 , then a crystalline precipitate 
u formed Similar solution of barium produces 
no precipitation after such treatment A Bach, 
L Fbkolixva and M Stepantan Fixation of 
atmospheno nitrogen by means of enzymes extracted 
from Azotobacter The juice of cultures of Azotobacter 
obtained under a pressure of 300 atmospheres and 
Altered through Chamberlain's L, candle, proved to 
be able to fix atmospheno nitrogen in the preeenoe 
of a solution of gluoose, or of manmte This juice 
fixed ten to twenty times the quantity of nitrogen 
as compared with live cultures A Nikolaev, V 
Vdovenko and P Pochll Artificial dehydration 
of hydrated salts by means of solar energy Having 
placed films of kerosene, petroleum and naphtha od 
upon crystalline hydrated sodium sulphate, the 
authors observed its conversion, on exposure to sun 
light, into dehydrated salt This was due to the film 
preventing the evaporation from the salt and the 
consequent heating up of the latter S Balaohov 
ski/ The problem of oarotme in the organism 
Bums and other wounds treated by a solution of 
carotmo healed quickly It appears that m wounds 
local avitaminosis occurs and tho introduction of 
carotine restores the balance J Kk&kis Hybridisa 
tion between Drosophila mdanogacler and D nmulatu 
and the question of tho causes of sterility m inter 
speoifio animal hybrids The conditions favourable 
to normal development of germ colls in hybrids 
may sometimes occur, but further investigations 
are neoessary to discover these conditions M 
1 oh ALLA oh ian The effect of length of the day 
upon the chlorophyll apparatus of plants This 
accumulation and the oontont of chlorophyll m 
plants growing under natural conditions increase 
under tne influence of the length of day as the 
distance from the equator decreases 0 Vialov 
The lower Pakeogene m Bukhara 

(CB, No 2, 1934) I Vinoorahov Now 
asymptotical expressions V Kupbadzh Ihe 
radiation principle of Sommerfekl W Krat On 
darkening at the limb in eohpeing binaries N 
Andbexbv The possibility of observing Brownian 
movement with the naked eye Brownian movement 
of particles m a thin film of fat placed on the surface 
of a slightly oxidised metallic plate can be observed 
as fluctuations of light m a diffraction spectrum 
O Tohelintsev, I Knuniano and Z Benbvolens 
Xaia The structure and synthesis of new anti 
malarial subs tan oos Analyses of Plasmoohin’ and 
Atebnn A Charit and I Iedobov The oxidation 
and reduction processes during muscular oontraotion 
The authors studied the ohanges in the oxidation 
reduction potential of Ringer’s fluid passing through 
the isolated pulsating heart A Studitskjj The 
potencies of the periosteum of primary and secondary 
ossification according to the data obtained by the 
cultivation of periosteal grafts on the allantois 
A A Pbokop/eva Investigations on the chromo 
some morphology of some fishes and amphibians 
The chromosome structure of the species under 
investigation corresponds to the principles of structure 
observed in plants and gives grounds for supposdig 
a process of karyologioal evolution common to 
both the animal and the vegetable kingdom S 
Soldatewkov and M Cubli The effect of ethyl 
alcohol on the ripening of tomatoes Positive results 


have been obtained in the experiments E 
Gubjanova The Crustaoea of the Kara Sea, and 
the ways in whioh the Atlantio fauna penetrates into 
the Arctic The Atlantic species pass into the Arotio 
along the slope of the continental shelf, not far from 
the Scandinavian coast 

Rom 

Royal National Academy of the Linen Commumoa 
tions reoeived during the vacation, 1933. U Ciaorri 
Differential deductions from the definition of 
reciprocal veotora (1) Q Majorana Now types of 
compensator for metallio photo resistance The 
mercury jot compensator may be replaced by a type 
in which a photoeleotno oell is employed L 
FANTAPPii Integration by quadrature of the 
general parabolic equation with constant coefficients 
G Soobza Draooni The multiplication of senes 
which converge conditionally (2) Maria CtbRabio 
Certain generalisations of the numbers and poly 
normals of Homo mill and Euler B Db Finetti 
The laws of distribution of values in a succession 
of equivalent aleatory numbers E Picasso The 
projective differential geometry of tho surfaoes of 
S t A Terracini The congruences of straight 
lines assoc table with respect to a surface B Shore 
Geometric functional determination of groups of 
covenant points, relative to two linear pencils of 
curves on on algebraic surface G Arriohi A 
generalisation of the oquatiou of continuity A 
Co lack vi oh Spectroscopic observations of the 

variable star RS Ophiuohi (Nova Ophiuohi n 3) 
F PiRRONE and A Cherubino Studies on the 

hydroxy quinolines Iodo derivatives of o hydroxy 
quinoline (1) a. Iodo o hydroxyquinoline and a 
number of its denvatives have been prepared 
G Mobuzzi Contnbution to the study of cerebellar 
localisations by the method of transneurome do 
generations G Akantea The antmountic factor 
t (B,) and the oonoeption of tho ben ben quotient 
(Qb) A senes of twenty points emerging from the 
author s investigations on ben ben in pigeons is 
formulated so as to indicate tho logical evolution 
of the idea of a ben ben quotient A Salvatori 
A method for the micro determination of bromine 
in blood and organs Roman s method (1929), which 
consists in converting the bromine into potassium 
bromide by fusion with potassium hydroxide, 
liberating the bromine by treatment with hydrogen 
peroxide treating with potassium iodide, and titrating 
the liberated iodine gives unsatisfactory results 
V Zagami Food value of the seeds of Vtcto Faba L 
The results of a large numbec of further tests show 
that these seeds form an incomplete or deficient 
nutriment for growing rats, the deficiency relating 
both to salts and to vitamins A and D Vitamins B 
and E are, however, present m adequate proportions 

Melbourne 

Royal Society of Victoria, Nov 16 Atobsy M 
Lckrrslrv Some gap staining organisms of Ptnuc 
radtata, D Don m Viotono Two forms of Ccredo 
stomelia were isolated from sap stained Pmtu radutia 
case stock When compared with stand cultures 
of Ceratoctomella, it was found that these forma 
appeared to form a link between the American 
species C frdxjera (Fr ), Winther, and the European 
species C tomtit*. Munch, which are very closely 
related if not identical The two new forms m their 
morphological characters approximate sometimes to 
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Science and Intellectual Liberty 

A LITTLE more than a year ago a number 
of scientific workers and soholars formed 
themselves into an Academic Assistance Council 
with the intention of helping university teachers 
and investigators who on grounds of religion 
political opinion or race were unable to carry on 
their work m their own country The Council 
consists of forty two members representative of 
all sides of British intellectual activity and its 
first annual report which has just been issued 
is a document worthy of careful study* Upon 
the Council s records are the names of 1202 
scholars and scientific workers who have been dis 
placed Of these rather more than a quarter 
389 have been permanently or temporarily—in 
the majority of instances only temporarily— 
enabled to continue their work 178 in the British 
Isles 211 abroad There remain 813 so far on 
suoooured 

Although the Council does not confine its aid 
to those of German origin nearly all these dis 
tressed intellectuals have come from or still suffer 
in Germany It might seem then that the 
Germany of to day is not a very kindly sod for 
the cultivation of science and scholarship Prof 
J Stark president of the Physikahsoh Teohmsohe 
Reichsanstalt Berlin has however been at some 
pains to demonstrate both in our correspondence 
oolumna and also in a pamphlet entitled National 
soualismus und Wissenschaft f that far from 
seeking to diminish scientific freedom it is the 
mission of the National Socialist Government to 
free German science from the influences which 
were strangling it 

It is necessary first of all to realise the distinction 
m the German political mind at the present tune 
between Otrmanen and Jude* To Qrrmanm has 
boen vouchsafed the gift of seeing things as they 
really are with the result that practically all 
Natvnmsaenachafl is regarded as the creation of 
the Nordio German branch of the Aryan peoples 
The Juden on the other hand are entirely centred 
on themselves cannot or rather will not see 
things as they really are and only respect facts 
which can be made subservient to their own ends 
They are consequently quite incapable of making 
any great discoveries in Natunmaaenachaft It is 
true that Hemnoh Herts made an important 
discovery but then Hertz had a Germanic mother 
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Wo might also mention names, such as those of 
Jakob Henle and Paul Ehrlich , whether anatomy 
and immunology are not Natunmueiuehafien at 
all, or the pedigrees of Henle and Ehrlich have 
been insufficiently scrutinised, we do not know 
The result of the moral and intellectual limitations 
of the Jnden has been, not only that they have 
devoted themselves to unreal theorising, but also 
that little Jewish ootenes have succeeded m 
strangling genuine German scienoe One of these 
judtocke Wusenschafler Konzeme founded by Klein 
and Hilbert no doubt discouraged that stem 
objectivity which should characterise Nordic 
German mathematics, another, controlled by 
Einstein and Sommerfeld, tampered with physics 
a third, the Haber Konzem, has strangled physical 
chemistry What Konzem has suppressed Germanic 
biology is not disclosed Anyhow, we are appar 
ently led to the conclusion that, instead of dis 
covering anything important, Germany has been 
simply putting on the market dogmatic theories, 
such as Einstein’s theory of relativity 

It may bo difficult for the English reader, 
recalling the often painful elaboration of genuine 
Germanic humour, not to suppose that National- 
souahsmus und Wissenschaft’ is a facetious essay, 
but the consequences of its acceptance in Germany 
are too plainly evident No one can suppose 
however, that this kind of reasoning’ will be taken 
seriously long Even the Committee of Publio 
Safety was not wholly composed of Barires 
more temperate counsels will prevail m Germany 
m good time Moanwhile, however, a good deal 
of ‘sand* is being thrown into the intellectual 
machinery of the world 

One function of the Academic Assistance 
Council has been to enable serious workers 
to escape from an atmosphere of noise and 
truculence and to continue their researches The 
reports of what has already been done by grantees 
show the success of the policy One (a mathe¬ 
matician) has finished an exceptional piece of 
work which will make a considerable sensation 
when it appears and add greatly to his status ' 
Another (a physiologist) has done work which, 
the referee thinks, "may well be revolution¬ 
ary ’ Another (an art historian) ‘ has been doing 
quite invaluable work’’, and bo the story goes 
on 

These are the products of a single year’s work 
and of comparatively trifling expenditure Were 
we only concerned for the credit of Great Britain 
and the enrichment of ita intellectual life, we 


might almost pray that the present vogue m 
Germany would be long It would be difficult 
indeed to invest capital at a more usurous rate of 
interest—we are securing some of the beet in¬ 
tellects m Europe, perhaps permanently However 
we all hope that the restraint of German intel¬ 
lectual activity will not continue, but common 
prudence must warn us that, for some years to 
come, much of the burden of maintaining the 
intellectual life of Europe will have to be borne 
by us The Academic Assistance Council estimates 
that £26,000 a year for the next two years will 
be necessary to enable it to continue and eon 
solidate its work In 1631-32, according to the 
return of the University Grants Committee, the 
expenditure in Great Britain on salaries (including 
payments for superannuation) of teaching staff in 
university institutions of Great Britain was 
£2,866,216 The annual sum required by the 
Academic Assistance Council is less than one per 
cent of this While it would be preposterous to 
suggest that the whole of the burden can be, or 
should be, borne by the academic staffs of British 
universities, and reasonable to expect that en 
lightened men of wealth will contribute to this 
deserving object, it does at least appear that the 
Council is not asking for a sum beyond the means 
of those who value scienoe and scholarship to 
supply 

We doubt whether an appeal more worthy of 
support than this has ever been made to the 
educated public We have the ordinary appeal 
to decent human sympathy which the story of 
oppression makes, but beyond that is the appeal 
to our imagination The individuals suffering at 
present will pass away and be forgotten the 
revocation of academic freedom in Germany will 
no more bo forgotten than the revocation of the 
Edict of Nantes 


A Poet Looks at Religion and Science 

The Unknown God By Alfred Noyes Pp 383 
(London Shoed and Ward, 1934 ) 7 s 0 d net 

R ALFRED NOYES is one of a not incon¬ 
siderable number of literary intellectuals 
who, having begun thirty or forty years ago as 
agnostics, have become in their maturity orthodox 
and practising Catholics This spectacle of agnostic 
poets leaving the waste land and returning ad 
hmtna is a sign of the times Now that 
tiie traditional European culture, which was 
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predominantly literary, u in danger of being dis¬ 
placed by a new scientific culture with ita strange 
products, human and material, the poet may 
expenenoe a very natural distaste He sees, or 
thinks he sees, the world being rapidly decmlised 
by the mass barbarian, who is a deplorable by¬ 
product of scientific developments He is appalled 
by the prevalent vulgarity and insensitiveness to 
the values he cherishes, and repudiates modernity , 
and who shall say that he is altogether wrong i 
Compare the shallow philosophy, or philosophies 
(since there is a Babel of conflicting tongues) of 
modernity with the pfuloaophta perennu of 
traditional Catholicism—with its richness, its 
comprehensiveness, its sweep and power of specula 
tion, its nobihty and depth of emotional content, 
and its rationality 

Yet this is not the sort of argument that Mr 
Noyes proffers in his book Out of disgust for the 
contemporary world he does not repudiate science 
which has created that world On the contrary, he 
begins from the scientific point of view as found m 
T H Huxley, Herbert Spencer and Haeckel 
From studying these writers in his youth, Mr 
Noyes gained too clear an insight into scientific 
culture ever to wish to repudiate it out of disgust 
at a few of its products Yet his interests in those 
early days were evidently philosophic rather than 
strictly scientific What fascinated him were the 
perennial problems of space, of time, of personal 
identity, and so forth 

Yet the Victorian agnostics contained more than 
a little of the old culture suspended m their 
thought It was not really difficult for Mr Noyes 
to discover parallel doctrines, a little differently 
phrased but not dissimilar in content, in Herbert 
bponcer and Aquinas The modem unbeliever is 
at onoe more technical (though less verbose) and 
more tough than the author of the Synthetic 
Philosophy” TIub indeed, is part of the trouble 
to day Our men of science are all specialists, 
each working along his own narrowing line, each 
developing a language of his own, and each 
diverging further and further from that central 
point of view which onoe enabled us (from the 
lost height of a great histone religion) to see life 
steadily and see it whole’ ” 

That is bad enough, though one does not see 
how it can he avoided What is far worse is that 
the philosophers are specialists too We get very 
little that is helpful m constructing a satisfactory 
synthesis from modem metaphysicians, whose 
treatises am and and technical, and if we turn 


to the poets and artists, they too let us down 
Mr Noyes is a poet himself and should know, and 
he tells us that art and literature are suffering 
from the same disease as science itself, in an 
aggravated form Their exponents, with few 
exceptions, have no belief m real values They are 
giving over to analysis what was meant for 
synthesis and where they Bhould be creative, or 
interpretative of life in its fulness, they offer us 
critical dissections and the disintegrated relics of 
a post mortem More than ever before they mis¬ 
take those superficial factual reports for truth , 
and, if the facts’ are repulsive enough, they are 
inclined to suggest that truth requires no further 
evidence It is not only the facts’ of religion that 
are failing us ” 

Of ccyirae an apologist for the new literature 
would reply that the industrious and disinterested 
collection of facts must be preliminary to a 
synthesis , the task may be extremely unpleasant 
and even unpromising, but one has to proceed on 
the inductive principle Perhaps we shall get our 
synoptic view in due course, but meanwhile modem 
writers will not look back for their interpretations 
and their ideals They have certainly chosen the 
more difficult task To resuscitate the past only 
calls for erudition and the sympathetic under¬ 
standing of other people s ideas—in a word, for 
intelligence But to provide something new (which 
is what the times call for), needs genuine creative 
power, and we may admit that not all our modem 
writers possess it 

If this is true in art and literature, it is more 
true than over in the sphere of religion As Mr 
Noyes most justly says, the neod of the world 
to day is a religious need, but it is extremely 
doubtful whether this can now be satisfied by the 
orthodoxies of the past however attractive they 
may bo in themselves, however intellectually 
coherent they may be if you grant thou- premises, 
and however much by their grandeur they may 
expose our modem spiritual penury The world 
is groping, says Mr Noyes, for a religion in 
which it can believe without evasions, without 
dishonest ambiguities, without self deception, and 
without superstition ’ That is just the point A 
religion, however satisfying in other directions, is 
no good to you unless you can believe it with your 
whole heart That Mr Noyes finds traditional 
Catholic orthodoxy completely satisfying himself 
is evident from this utterly sincere and large- 
hearted book. But not all of us are so fortunate. 

J C Habdwic* 
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Advancing Sterility in Plants 
Publications of the Hartley Botanical Labors tone* 
Nos 1, 2, 4, 0,7 Studies m Advancing Sterility, 
Parts I to V By John MoLean Thompson 
No 11 The Theory of Sataminean Flower 
tug By John MoLean Thompson No 3 
The Life History and Cytology of Sphacelana 
Bipinnata By Hilda B Clint No 5 The 
Cytology of CdUUhamnton Braehuxlum By 
William T Matthias No 9 A Contribution 
to Knowledge of the Mesogloiaceae etc By 
Mary Parke Nos 8, 10 Studies of Flowering 
in Heteroetyled and AUied Species, Parts I and 
II By James Stirling (Liverpool University 
Press of Liverpool 1924-1933 ) 

HESE publications of the Hartley Botanical 
Laboratories of the University of Liverpool 
are beautifully printed and illustrated on large 
pages of good paper In them Prof McLean 
Thompson records his observations of floral 
development m a few selected families, and 
supports his view that only through such develop 
mental studies is it possible to interpret floral 
form and structure satisfactorily In selecting the 
families for study Prof Thompson has shown 
himself ready to face difficulties His choice has 
fallen first on the Leguminous, one of the largest 
families of Dicotyledons, the very variable sub 
families Cfflsalpinioide® and Mimosoidese having 
been investigated m considerable detail but the 
more uniform Papihonate rauoh less extensively 
Next he has chosen the Leeythidaocae and the 
SmtaminesB, two groups in which the flowers 
exhibit a wide range of freakish forms with marked 
variation m the number of functional stamens 
The investigations of the Leguminous have 
been directed towards three mam ends first, to 
find the directions of evolution within the family 
secondly, to interpret the morphology of the 
corolla and gynjeomm, and thirdly, to reconstruct 
a prototype It was unfortunate that the Cesal 
pmioidesB should have been studied before the 
Mimosoidese, since the latter are oertainly the 
more primitive in many respects, and conclusions 
derived from the former have had to be revised 
The final conclusions are that evolution has been 
mainly a progressive reduction in the number of 
stamens, with the ultimate attainment of mon¬ 
andry and apetalous dichny The corolla is a 
secondary intercalation between perianth and 
androecium, and the legume is the reduction 
limit from a terminal system of phylloclades with 


marginal ovules The prototype showed numerous 
members in a continuous spiral sequence, brae 
teoles and penanth outermost, then stamens, and 
finally, on the apex of the long oomcal receptacle, 
the gynsBoium 

For the most part theee conclusions seem moon 
trovertible The constancy of the serial origin 
of members even in apparently cyclic types is a 
point of considerable interest This has been 
observed also in Rannnoulaoee, and an essentially 
similar picture to Prof Thompson's has been 
drawn for that family The corolla has been 
regarded as arising seoondanly, and all members*’ 
as originally arranged m a continuous spiral 
sequenoe In both groups the members, as their 
numbers are reduoed, settle down usually to 
pentamerous, but occasionally to tnmerous or 
tetramerous, alternating whorls The derivation 
of such cyclic or pseudocyoho arrangements from 
the Bpiral offers no great difficulties if it be realised 
that the average angle of divergence between 
successive mombers m spiral types is never far 
removed from 137 5°, and that an average diver 
gence of 144°, corresponding to the 2/5 phyllotaxy 
of the old Sohimper Braun theory is rarely found 
Thus members cannot be supposed to have lain 
along a small Fibonacci number of radn, five 
eight or thirteen, and Prof Thompson had no 
need to assume and explain secondary displace 
ments of 36° to remove a sixth member from radial 
juxtaposition to a first 

There is no doubt that the numerous stamens of 
the prototype have been steadily reduced until, in 
several species, only one remains This does 
excuse the frequent use of such expressions as 
‘ doomed”, ‘menaoed by sterility”, “await extinc¬ 
tion" Much more must be known of the general 
biology of theee types, of their pollination 
mechanisms and their ecology, however, before 
drawing a conclusion of suicidal orthogenesis 

The evolutionary history of the legume is a 
much disputed matter Many might agree that 
the facta of form and vascularity do not support 
a multi oarpellary interpretation It is not 
difficult to agree that the carpel, growing for the 
most part by intercalary elongation after infolding, 
is no longer a leaf whatever its form in ancestral 
types But to call it, with Prof Thompson, a 
phjlloclade, does not seem to help appreciably 
In the first plaoe there seems no strong reason, on 
grounds of structure and development, for calling 
it phylloolade rather than leaf, and in the seoond 
place it is far from evident why the organs figured 
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in the reconstruction of the prototype should be 
called phylloeladee rather than leaves There is 
gore need for a revision of morphological ter 
minology 

His studies of the floral development of the 
ScitanunesB have led Prof Thompson to deny the 
cymoee nature of the peculiar partial infloresoenoee 
of such genera as Mum He adduoee many 
interesting facts and submits an ingenious 
interpretation, but it cannot be said that his 
arguments are entirely convincing The frequent 
association in pain of one left handed and one 
right handed flower is not satisfactorily explained 
in terms of the direction of movement of nutrient 
materials but is to be expected m a reduced 
cymoee. inflorescence 

Prom a study of individual floral development 
emerges the fact that again in the Scitamine® 
the members arise serially But the most interest 
ing conclusion is that the gynsBcium is not com 
posed of carpels but of ovules anting on the walls 
of a receptacle orater which is roofed in by 
stylar components The inference is that the 
Scitaminete are acarpous’ in ancestry This does 
not seem a legitimate inference The inferior 
ovary ib surely a denvative type in which the 
ancestral carpels have ceased to bear the ovules 
and are represented only by the ‘stylar components’ 
All stages between this and the hypogynous 
condition ore known and the essential change 
seems to be m the distribution of growth after 
initiation of the carpels on a concave receptacle 
Growth of the carpels as free or ooncresoent 
members, independently of the receptacle, gives 
the superior ovary, but growth predominantly 
beneath the pnmordia, increasing the concavity 
of the receptacle or forming the loculi as pockets 
beneath the stem apex, gives the infenor ovary 
It is thus true that the ovary is not oompoeed of 
carpels, but it cannot be maintained that it is 
ancestrally acarpous 

Observations on the Lecythidaopfe reveal an 
interesting correlation between cell gigantism and 
sterility, and progressive sterilisation of the 
androecium is again reoognised as the mam 
evolutionary trend 

The publications constitute a valuable collection 
of data on floral development, and Prof Thompson 
u to be congratulated on having directed attention 
to many outstanding problems for the solution 
of which his mode of approach may justly be 
olaimed indispensable In conclusion it should be 
said that the drawings of flowers are extremely 


good, but perspective drawings and longitudinal 
sections should have supplemented the oontoured 
plana and serial transverse sections m illustrating 
floral development Why should none of the 
floral diagrams be orientated in the conventional 
manner, and why should the mfloresoenoe axis be 
represented by a little maltose cross or a more 
elaborate figure ? The large number of unfortunate 
printing errors of the earlier volumes has been 
much reduoed in later volumes 
Publications by other members of Prof Thomp¬ 
son’s department deal with the development of 
heteroetyled flowers (Noa 8 and 10), and with the 
life histones of certain alge (Nos 3 4, 5 and 0 ) 
There are also valuable notes by Mr W Horton 
dealing with technical points 

A R Clapham 

World Petroleum Congress 
World Petroleum Congress organised by the Institu¬ 
tion of Petroleum Technologists held at the Im¬ 
perial College of Science and Technology , South 
Kenemgton London July 19th-25th, 1933 Pro¬ 
ceedings Edited by Dr A E Duns tan and 
George Sell Vol 1 Geological and Production 
Sections Pp xxiv+592 Vol 2 Refining, 
Chemical and Testing Section Pp xxvi 4-056 
(London World Petroleum Congress, 1034) 
Vol 1 35 j net to Members of the Congress, 

30a net Vol 2 45 s net to Members of the 

Congress, 37 s 0 d net 

I T is impossible accurately to assess the value or 
measure the suoceas of the World Petroleum 
Congress, held in London on July 10-25 last, for, 
as with all international meetings of this character, 
vital problems discussed cannot be solved at the 
time, but must be referred to various oommittees 
of experts Only time and with it muoh detailed 
work, oan show which of the innumerable ideas 
propounded at this Congress are of scientific 
import, many as yet must be classed as interesting 
but unproved theories Anyone, however, can 
furnish himself with at least one tangible and 
lasting memento of tbs international pooling of 
current ideas and can extract therefrom such 
technical information as may be necessary to his 
particular branch of research or industry Hie 
memento is a complete reoord of proceedings 
published at the offioes of the Congress m two 
volumes Vol 1 indudes all papers submitted m 
connexion with the Geological and Production 
Sections Each section and sub section is prefaced 
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by a general reporter s summary giving the trend 
of present day thought and research at a glanoe 
Geologists throughout the world are bringing the 
resources of scienoe to bear on vexed problems of 
petroleum source rooks their geographical limits 
and the principles governing distribution of oil 
fields Geophysical science has advanced rapidly 
during the last ten years and papers on this subject 
provide an excellent basis of assessment of capabili 
ties and relative usefulness of the numerous 
instruments now available The value of aeroplane 
reconnaissance and photography appears to be 
capable of enhancement and an urgency is 
obviously felt by its sponsors and operators for its 
more universal application to cover the \ast 
amount of pioneer work still to be done Stress 
is also laid on analysis and interpretation of oil 
well data acquired during dnlling—now a very exact 
science—and on the great assistance which such 
data though not always appreciated provide to 
field operators Drilling production transport and 
storage of oil form the mam themes in the Pro 
duction Section In the first instance opinions 
are collected and problems discussed ohnflv in i 
connexion with pressure dnlling use of mud fluids 
and oil well cementation The second group com 
prists contnbutions desenbing actual production 
methods as now practised and their relation to 
resenoir conditions while the last group is of 
interest mainly from the point of view of modem 
pipeline construction and protection 


Vol 2 oontains a great deal more subject matter 
and moludes papers on cracked gasoline refining 
and the use of inhibitors for gum prevention 
determination of gum in gasoline knock rating for 
motors and aviation gasoline fuels for high speed 
compression ignition engines hydrogenation ex 
traction processes for the refining of oil lubricating 
oil viscosity bituminous materials and emulsions 
kerosene alternative fuels oil coal fuels petroleum 
as a chemical raw material and measurement 
of oil m bulk Two important considerations 
concern nomenclature from the legal aspect 
and international oo operation m standardise 
tion 

Both volumes conclude with an account of 
the formal adoption of resolutions Sir John 
Gadman s lecture on Scienoe m the Petroleum 
Industry and also Mr J B Aug Kessler s paper 
on Rationalization of the Oil Industry reports 
of which duly appeared m Nature There are 
author and subject indexes at the end of each 
volume which m the latter case might with 
advantage have been made fuller m view of the 
technical value of those volumes as standard works 
of reference 

The editing of Buch a large number of papers 
dealing with so many different subjects and pre 
sented in such diverse ways was however nothing 
short of a Herculean task and the editors are to 
bo congratulated on the efficient manner in which 
they have discharged it H B Milner 


Short 

A Short Course in Elementary Meteorology Bj 
W H Pick (M 0 247 ) Fourth edition com 
pletely revised Pp 143 (London H M 
Stationery Office 1933 ) 2s 6d net 
The material of this book is divided into three 
parts under the headings general meteorology 
synoptio meteorology and the upper air the first 
part dealing with wind temperature humidity and 
ordinary weather phenomena the second with the 
modem synoptio weather chart and the systems of 
forecasting based upon it and the third with the 
physical structure of the atmosphere from the 
ground up to the highest levels to which recording 
instruments have been taken by sounding balloons 
The descriptions are generally clear and contain 
few of the inaccuracies which are so common in 
moat works of this scope The author rightly 
emphasises in the introductory chapter how 
important it is for the student to remember 
always that meteorology u a branch of the wider 
science of physics It is however from the point 
of view of physios that objection may be made 


Reviews 

to some of the author s statements for example 
when he discusses (pp 16-17) the diurnal range 
of temperature on land and on sea he attributes 
part of the greater magnitude of the former to 
the action of the principle that a good radiator 
is also a good absorber but overlooks the fact 
that it is largely the absorption of radiation of 
“'“short wave length (visible radiation) that has to 
be considered during the daytime and that 
even if it be demonstrable that the solid surface 
of the earth absorbs such radiation better than 
does water it does not follow that the land 
is a better radiator for the much longer wave 
lengths emitted at night A small error deserves 
notice in section 102 (p 95) where it is stated 
that in the northern hemisphere the eye of a 
tropical cyclone generally moves eastwards As it is 
the active stage of a cyclone that is being discussed 
the movement would be nearly always westwards 
whether in the northern or southern hemisphere 
for these storma spend a large proportion of their 
active life within the tropics E V N 
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Annual Reports on the Progress of Chemistry for 
1933 Vol 30 Pp 462 (London The Chemical 
Society, 1934) 10s M 

The senes of reports for 1933 deals with general 
and physical, inorganic, organic and analytical 
chemistry, biochemistry, radioactivity and sub 
atomic phenomena, and crystallography, and forms 
a substantial contribution to the literature of the 
science As in former years, the plan adopted is to 
discuss progress m a limited number of special 
subjects rather than to attempt a comprehensive 
survey, a task which would indeed be impossible 
within the accepted limits of space and cost Thus, 
for example, Mr R P Bell discusses solubility and 
related phenomena, Mr J H Wolfenden s section 
on electrochemistry is confined to ‘heavy hydrogen’, 
the structure of water, and the mechanism of 
hydrogen and oxygen electrode processes and in 
the biochemistry section space is devoted to a 
review of progress in the biochemistry of bacteria 
during the past three or four years Analytical 
chemistry is represented by discussions of the 
polarographic spectroscopic and magneto optic 
methods the physical properties of solutions an 
extended account of electrometric methods t^ul a 
section on gas analysis Dr A S Russell examines 
inter alia, advances in artificial disintegration and 
the positive electron, whilst Dr G A R FCon 
discusses in some detail the considerations which 
have recently ltd to the establishment of the main 
structural outlines of the sterols and bile acids 
Among research chemists this senes of annual 
reports is recognised as providing extremely 
valuable and authontative surveys, among 
teachers of chemistry it is regarded as affording 
the best means of keepmg abreast of modem 
developments Workers in related sciences, 
although not requiring to make a study of every 
diapter, will nevertheless find in this book a great 
deal of valuable information and explanation, 
some of which may prove of prime significance m 
their own researches A A E 

(1) Pink Disease (Infantile Acrodynia) By Dr 
Ch Rocar Translated by Dr Ian Jeffreys 
Wood Pp v + 153 

(2) Infantilism By Dr E Apert Translated 
by Dr R W B Ellis Pp v+117+4 plates 
(London Martin Hopkinson, Ltd, 1933) 
7s fid net each 

The translation into English of these two French 
monographs provides interesting and valuable 
additions to medical literature 
(1) “Pink Disease’ is the title given to Dr 
I J Wood’s translation of “L’Acrodyme In- 
fantile”, which is a comprehensive survey of an 
illness the obscure nature of which is indicated 
by the numerous names it has received A full 
historical, clinical and pathological review is given, 
snd tibe conclusion is reached that the disease u 
an in fl a mma tion of the nervous system closely 
allied to epidemic encephalitis It is probably 
extremely rare in Great Bntaxn, but its apparent 


tendency to occur m small outbreaks makes it 
important that physicians should have some 
knowledge of it The long bibliography included 
provides references for those who wish to make a 
detailed study of the subject 
(2) Infantilism ’ describes in detail the many 
varieties of the well known state of retarded 
development, and includes a chapter on the less 
familiar condition of regression after mature 
development known as Gandy s retrograde in- 
fantilism As textbooks of neurology and pediatrics 
make but scanty reference to these disorders, and 
offer little or no therapeutic indications, it is 
significant to find a whole chapter of this book 
devoted to treatment 

Both monographs are particularly well lllus 
trated 

The Method and Theory of Ethnology an Essay in 
OtHcum By Paul Radin Pp xv+278 (New 
York McQraw Hill Book Co , Inc London 
McGraw Hill Publishing Co , Ltd , 1933 ) 16s 
net 

Ethnoloov is defined by Dr Paul Radin as the 
description of aboriginal culture, and the object of 
this essay in ethnological criticism is to show how 
far the various schools of thought fail to attain 
the object of the study The evolutionary school, 
of which Tylor is regarded as the founder and the 
chief exponent os might be expected, is sharply 
cntUxBsxi for various reasons, of which the principal 
is that it regarded the study of primitive peoples 
as an evolution of culture and also looked upon its 
material as representing a phase anterior to that 
of civilised man of to day Hence the theory of 
survivals Other schools, the diffusiomsts’, the 
functionalists , and in America the followers of 
Prof Boas, are alike criticised from the point of 
view of the author that ethnology is a purely 
historical science, and that as such it must treat 
each phase and manifestation of culture as 
individual 

Chemistry and Physics for Botany and Biology 
Students By Dr E R Spratt Second edition 
Pp vu+284 (London University Tutorial 
Press, Ltd , 1933 ) 3s fid 
This up to date little book u designed, in par¬ 
ticular, to include the sections on elementary 
chemistry and physios m the syllabuses of botany 
and biology of the Oxford and Cambridge School 
Certificate examinations, and emphasises the 
applications of physical and chemical phenomena 
to plant and animal life The second edition has 
been revised and extended to deal with magnetism 
and electricity, light, electrolytic dissociation and 
hydrogen ton concentration, the structure of the 
atom and valency 

It can be recommended without reserve to 
students as indicated in its title, and should, in 
addition, meet the needs of students in general 
or of classes requiring a sound and inexpensive 
course m general science N M B 
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Liquefaction of Helium by an Adiabatic Method without Pre-cooling 
with Liquid Hydrogen 

By Pbot P Kafitxi, f b 8, Royal Society Mond Laboratory, Cambridge 

T HE method* for the continuous liquefaction 
of hydrogen and hebum at present in use 
are essentially the same as those originally used 
by Dewar and Kamerhngh Onnes when these 
gases were first liquefied These methods are 
based on the use of the Joule Thomson effect 
combined with 


regenerating heat 
exchange after the 
gas has been cooled 
below its oonver 
sion temperature 
by liquid air or 
hydrogen Since 
these processes are 
essentially non 
reversible the 

efficiency of the 
method is very low 
for example, 
Meissner 1 calculates 
that to produoe 
liquid hebum one 
hundred times 
more power is re 
quired than if the 
process could be 
done reversibly 
The advantages to 
be gamed by using 
adiabatic expansion 
for the ooohng of 
liquefying gases 
have long been 
realised, but owing 
to technical diffl 
eultiee this method 
has only been used 
up to the present 
to liquefy small 
amounts of gas by 


oulties chiefly arising from the difficulty of finding 
a lubricant which mil make the piston tight m 
the cylinder and retain its lubricating properties 
at the very low temperatures Claude, however, 
managed to make such an expansum engine which 
would work at the temperature of liquid air by 
using the liquefied 



gas as the lubricant 
This method, how 
ever, does not 
appear t 
practicable 
liquefy! 



_ , o .- -MS***to* at the Boj*l Society Hand Laboratory 

Thus in 1800, 

Olssewski was the first to obtain a fog of liquid 
hydrogen drops by a sudden expansion of oom 
pressed hydrogen Recently, Simon* has produced 
appreciable quantities of liquid hebum also by a 
sudden expansion of highly oompressed hebum 
The technical difficulties in constructing an 
apparatus for continuous liquefaction by adiabatic 
expansion lie chiefly in the designing of a cooling 
expansion engine which will work at low tern 
peratures Two principal types of expansion 
engine can be considered The first is a turbine, 
but this involves a number of technical difficulties 
which have not yet been overcome The second 
type of m ac h i ne is a reciprocating moving piston 
> involves great diffi. 


Itted m the cylinder 
with a definite dear 
anoe, and when the 
gas is introduced in 
to the oylindar at 
high pressure, it 
is allowed to escape 
freely through the 
gap between the 
cylinder and the 
piston The ex 
pension engine is arranged in suoh a way that the 
piston moves very rapidly on the expanding stroke, 
and the expansion takes plaoe m such a small 
fraction of a second that the amount of gas escaping 
through the gap is very small and does not appreci¬ 
ably affect the efficiency of the machine 
The principal difficulty 


Jty in constructing snob a 


machine was conoemed with the valves in the 
expansion engine, which had to let m a considerable 
amount of gas m a small fraction of a second 
Another difficulty was to find metals with the 
neoestary mechanical properties for use at these 
low temperatures All these -difficulties have now 
been successfully overcome, and the hqoefier is 
shown in the accompanying photograph (Kg \) 
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The expanaon engine is plaoed in the middle of 
the evacuated cylindrical copper casing, the 
dimensions of which an 76 om long and 25 cm 
diameter The casing also contains heat exchanging 
spirals and a container of liquid air for the pre¬ 
liminary cooling of the helium Helium is oom 
pressed to 25-30 atmospheres and is first cooled 
to the temperature of liquid air and then oooled 
by the expansion engine and regenerating 
spiral to about 8°K , the final liquefaction is 
produced by making use of the Joule Thomson 
effect This combination proves to be the most 
efficient method of liquefaction The liquid helium 
is drawn off from the bottom of the liquefier by 
means of a tap 

Following the preliminary ooolmg to the 
temperature of liquid nitrogen, the liquefier starts 
after 45 minutes to liquefy helium at a rate of 
1 litre per hour consuming about 3 litres of liquid 
air per litre of liquid helium This output we 
hope will shortly be increased, but even now it 


compares very favourably with the original 
method of making liquid helium in which, 
according to Meissner (foe at ), the consumption 
is 6 litres of liquid air plus 5 litres of liquid hydrogen 
per litre of liquid helium It is also evidently a 
considerable advantage to be able to dispense with 
liquid hydrogen as a preliminary cooling agent 
Theoretically it would be possible m our case also 
to dispense with liquid air but the sue of the 
liquefier would then be impracticably large Using 
liquid hydrogen as a ooolmg agent the output of 
the liquefier oould be increased about six 
times 

The same liquefier has also been used for 
liquefying hydrogen which was passed through a 
special circuit under a pressure of a few 
atmospheres 

A detailed description of the apparatus will 
shortly be published elsewhere 

> Hutdbwh dor PhySk Oelggr and Scheel vol 11 p Si8 

•X Pkyt 81 816 1833 


Science and the Royal Academy 


I F the art of the painter were to begin and end 
in mere representation, the coloured photo 
graph would completely satisfy most people 
Indeed, science, by the invention of the stereo 
scope, has fumiBhed a means of actual representa 
tion in three dimensions which far surpasses in 
this respect even the greatest paintings that exist 
It is a commonplace to hear, in any gallery 
expressions of approval or otherwise based mainly 
upon such considerations 
Sir Joshua Reynolds, m his sixth discourse 
before the Royal Academy, says When the arts 
were in their mfenoy, the power of merely drawing 
the likeness of any object was considered one of 
its greatest efforts The common people, ignorant 
of the principles of art, talk the same language 
even to this day ” On the other hand Carlyle, 
quoting Qoethe, points out that 'In every object 
there is inexhaustible meaning the eye sees m 
it what the eye brings means of seeing The 
colour arrangement style or texture, design and 
rhythm can only fully appeal to those who have 
given the matter some thought, and who realise that 
Art is Nature expressed through a-personality 
Yet there must be rules underlying the making 
of a picture which give to it those fundamental 
qualities that ensure its survival through the ages 
Although soionoe has given the painter a wider 
range of reliable pigments, and the oils and 
mediums used by him are more refined and less 
liable to change, it is interesting to notice that this 
craft still employs identically the same kind of 
tools and methods that have been m use for 
centuries The development of machinery, the 
vast accumulation of knowledge m all branches 
of human activity, the great advances in chemistry 
and physios, leave the artist undisturbed with hi 
simple appliances He still works in surroundings 


very similar to those that oould have been found 
m the studios of Michael Angelo or Titian The 
artist is probably unique in this and acquires 
therefrom a peculiar position in the scheme of 
things , often being regarded by the ignorant as 
a kind of magician, by the intelligentsia as a species 
of poet and sometimes by men of science as an 
overrated member of society who seems in feet 
to have contributed nothing to the accumulations 
of unsortod knowledge 

A possible remedy for this state of affairs lies 
with the artists themselves The old masters have 
left us pictures of the alchemist in his laboratory 
Present day artists have missed a great oppor 
turuty in not attempting to represent something 
of the atmosphere in whioh modern scientific 
experiments are frequently conducted Surely 
there is wide soope here for artistic adventure It 
is not merely a question of depicting some 
distinguished individual before a background of 
scientific apparatus The figures some in action 
and others eagerly note taking, should be sub 
sidiary to the general plan There is often great 
beauty of odour and composition to be found— 
especially in a physics laboratory—where some 
important work is Afoot and being earned through, 
in dim light stabbed only by beams reflected from 
the instruments 

The one hundred and sixty sixth annual ex 
hibition of the Royal Academy, which was opened 
to the publio on May 7, includes the famous bust 
of Prof Einstein (1503) by Mr Jacob Epstein 
This has been purchased for the nation under the 
terms of the Chantrey Bequest There is also a 
good portrait of Sir Robert Mond (146), painted 
by Mr F 0 Salisbury, and an excellent pioture 
of Prof John Walton (with a microscope at hu 
elbow) (248) by Mr W 0 Hutchison An attempt 
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to portray a situation of scientific; interest may 
be seen m No 167, entitled The Wilson Observer, 
1933", by Winifred M Abram The portrait of 
Sir Aknroth Wnght (26) by Mr Gerald F Kelly 
exhibits a quality which will please all who are 
satisfied with photographic accuracy Other 
portraits likely to interest readers of Natubk are 
those of Major C H Douglas, consulting engineer 
and economist (3), by Mr Augustas E John, 
R.A., Prof H M Macdonald, professor of mathe 
matins m the University of Aberdeen (254), by 
Mr R G Eves , Sir George Bucks ton Browne 
(1096), a miniature by Mr P Buckmaa Since the 
portraits exhibited at the Academy are often of 
especial interest, a small additional index to them 
might with advantage be included in the catalogue 


The work of Mr Temck Williams, R A, 
entitled 'Sun and Mist, Mousehole" (19), is 
interesting as representing some beautiful ohanges 
m appearances due to the dispersion of light 
through an atmosphere laden with warm vapour 
One outstanding feature of this year’s exhibi 
tion is the large scale model (1 in to 4 ft) of 
the Metropolitan Cathedral of Liverpool, made by 
Mr John B Thorp, to the designs of Sir Edwin 
Lutyens, R A Finally, we may direct attention 
to the remarkable metallic sheen upon the 
herald’s ooat in the portrait of Sir Gerald 
Wollaston, Outer Principal King of Anns (287) 
by Mr Harold Knight The brilliant lustre of 
polished gold is perfectly imitated, merely by the 
skilful use of suitable pigments 


Dr. Boys on Gas Calorimetry 


T HE nineteenth Guthrie lecture of the Physical 
Society was delivered on May 4 by Dr 
C V Boys, one of the Gas Referees, who took as 
his subject ‘My Recent Progress in Gas Calon 
metry” Lord Rayleigh presided 
After referring to his very dose association with 
Prof Guthne Dr Boys remarked that the 
making of specious scientific surmises unsupported 
by experiment, however am using it may be as a 
pastime or however loudly it may be advertised, 
does nothing to advance the oertarn knowledge of 
the world the acid test of experiment is essential 
So will you who m yean to come will have the 
management of this Society in your hands, accept 
this as a solemn message from the dead If you 
would be true to the ideals of Guthne, you will 
seek for a Guthne lecturer from among those who 
have done things rather than from those who have 
merely talked 

Proceeding Dr Boys stated that he had not 
been entirely satisfied with the gas calorimeters he 
had already invented, but now, as the result of 
work extending over the last nine yean, he had 
designed a calorimeter which gave him complete 
satisfaction The essentials of a water flow calon 
meter for measuring the heating value of gas 
comprise a stream of water to be heated by the 
combustion of a supply of gas, and means for 
indicating or recording the resulting nse of tem 
perature of the water Btream As the volume of a 
given mass of gas depends on its temperature and 
pressure, it is clear that means must be prowled 
either to correct such volume to standard con 
ditions of temperature and pressure, or alter 
natively to ensure that water shall flow through 
the calorimeter at a rate proportional to the 
uncorrected density of the gas, that is, inversely 
proportional to the volume at the tune of a standard 
volume of gas 

In his previous recording calorimeter, Dr Boys 
utilised the first of these alternatives , in the pre 
sent instrument (Fig 1) the latter alternative is 
adopted The appropriate hyperbolic relation is i 


realised practically by a device whioh ensures that 
the depth of water in the vessel A is proportional 
to the density of the gas, and that water is picked 
up from this vessel and delivered to the calorimeter 
F in this same proportion The device comprises 
(1) the olosed burette tube, D, containing air or 
other gas, earned on the radial arm, C, and un 
mersed at its lower open end in a vessel containing 
mercury, (2) four rotating sooops earned on arms 
for collecting distilled water from the lower vessel 
B and delivering it to the upper vessel, A , these 
pick up rather more than is required for the 
oalonmeter water , (3) a pair of rotating sooops 
and delivery vessels, of which one is shown at E 
for collecting the appropnate volume of water 
from A and delivering same to the oalonmeter 
proper, F The excess of water escapes from a 
siphon earned by the arm C, thus maintaining the 
required level The motive power for driving 
the mechanism is denved via a Meccano’ chain 
from the small electnc motor shown at H The 
water flow system requires the addition of only 
about 1 gallon of water per annum to replace that 
lost by evaporation 

The gas pump, O, for supplying gas to the calon 
meter, incorporates a number of novel features 
Hitherto, the calorific value of gas supplied for 
towns’ use has been measured with reference to a 
volume of gas saturated with water vapour, at 
atmospheric temperature Within reoent yean, 
there has been an increasing tendency on the part 
of gas companies to supply dned gas, that is, gas 
from which a very considerable proportion of the 
water vapour ordinarily present has been removed 
In order that the oalonfio value of such, or any 
other, gas shall be measured with referenoe to its 
actual water vapour oontent, whether saturated 
or unsaturated, the gas pump, 0, uses mercury as 
confining liquid Briefly, the pump comprises an 
inner cylinder having six longitudinal oompart 
ments accurately reamed out, and rotating within 
an outer casing Appropriate inlet and outlet 
ports are provided for each oompartment The same 
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small electee motor H driving the water supply 
device rotates the inner dram of the gas pump 
and causes gas to be delivered to the calorimeter 
proper F at a constant rate of } cub ft of gas 
per hour The volume of gas is accurately deter 
mined from the known dimensions of the pump 
Water levelling whioh is an essential and trouble 
some operation with all existing forms of wet 
meter m order that the gas volume may be ac 
curately known is no longer necessary 
The calorimeter 
F is of very small 
thermal capacity so 
that a reading of 
outlet water tern 
perature steady to 
within about 0*01° 

C is attained in 
about 15 minutes 
and this despite the 
fact that with the 
calorimeter as at 
present constructed 
the flow of water 
through the calon 
meter is intermit¬ 
tent in character 
Later if found pro 
ferable the water 
flow will be made 
continuous The 
gas burns at the 
end of a small tube 
made of Pyrex glass 
which is earned by 
the arrangement 
including a Watt 
parallel motion de 
vice shown at J 
The tubes of this 
parallel motion de 
vi oe can be used 
for supplying gas and oxygen to the burner if 
desired The constructional materials used m the 
calorimeter comprise ordinary glass for the com 
bustion chamber a Pyrex glass burner tube and 
brass and German silver the latter being protected 
by a coating of special bakehte varnish winch very 
effectually prevents corrosion of the base metal by 
the products of combustion The water flowing 
through the calorimeter suffers no deterioration 


owing to its passage and is re circulated The rue 
of temperature of the water is a measure of the 
calorific value of the gas supply and can be ob 
served by thermometers inserted respectively m 
the inlet and outlet water or can be recorded by 
thermometers preferably of the electrical type 
connected with an electee recorder 
Concluding his remarks Dr Boys stated that he 
had earned out the whole of the work single handed 
and had constructed the whole of the apparatus 
himself For sixty 
years the Gas 
Referees have been 
men of high sewn 
tific distinction My 
predecessors were 
Sir Arthur Rlioker 
and Prof Tyndall 
and my colleagues 
and their predeces¬ 
sors were of equal 
standing This has 
always been ooh 
entered neoessaiy 
because of the tech 
meal difficulties of 
the questions whioh 
they had to decide 
The Gas Referees 
have been in the 
position of judges 
between the gas 
maker and the gas 
consumer Though 
provision for appeal 
on their decisions is 
available no appeal 
in all that tune has 
ever been made and 
heard Now the 
Board of Trade is 
knocking at the 
door of Parliament to replace the Gas Referees by 
the cumbersome machinery of the Civil Sorvioe 
Dr Charles Carpenter president of the South 
Metropolitan Gas Co expressed his very high 
appreciation of the work done for the gas industry 
by the Gas Referees and stated that he was unable 
to understand how the Government is being so 
misguided as to recommend the abolition of these 
poets J 8 G T 



Obituar 


Pbof A B Macallotc IBS 

F tOF A B MACALLUM who died on April 5 
at London Ontario in his seventy sixth year 
may be regarded as the pioneer of general physio 
logy m Canada Educated at the University of 
Toronto he reoeived his training in phyaioffigy 
under Newell Martin in the then newly organised 
Johns Hopkins University Returning to his alma 
mater in 1887 as lecturer in physiology on the 


staff of biology under Ramsay Wnght he devoted 
himself to investigations bearing on the inter 
pretation of microchemioal reactions 
Macallum s first paper on the demonstration of 
iron in chromatin was published in 1891 (Proc 
Roy Soc 50 277) and it was followed two yean 
later by a second one (J Physiol 26 268 189S) 

dealing with the path of absorption of this element 
from the alimentary canal Methods were then 
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tested and elaborated for the micro-ohemioal 
demonstration m cells and tissues of other ele 
meats, especially phosphorus, potassium, calcium 
and chlorine He showed (Proc Roy Soc , B, 76, 
217 , 1905) that the colour reaction which tissues 
give under the influence of light when impregnated 
with nitrate of silver is not due, as had been sup¬ 
posed, to protein itself but to halogens, bo that 
this staining method could be used for determining 
the distribution of chlorides in various cytologioal 
elements 


Being a keen student of the then rapidly ex 
pancbng knowledge of physical chemistry, Maoallum 
saw the possibility of using micro-chemical re¬ 
actions to investigate the position In the cell of 
adsorbed ions and of thereby determining the 
extent to which this might be influenced by surface 
tension Realising that tho chloride reaction was 
independable for this purpose, because of slow 
penetration of the reagent, he devised a method 
by which potassium can be identified micro 
ohemioally through its precipitation with hexa 
nitrite of cobalt and sodium (J Phynol , 32, 95 , 
1906) He showed that when proper precautions 
are taken, the reagent penetrates the cell rapidly 
and that the position of the yellowish compound 
which it forms with potassium can be revealed by 
subsequent treatment with ammonium sulphide 
A thorough investigation, extending over several 
years, was then made of the distribution of 
potassium m plant and animal cells, and it was 
found that the element is concentrated in regions 
of the oell in a manner to suggest that alterations 
m surface tension are responsible In a review of 
these researches published m 1911 in Ergebntsse 
der Physiologic, there is a full discussion of the 
hypothesis that tho properties of division and 
movement in cells, as well as of secretion and 
absorption, can be attributed m part, at least, to 
surface tension phenomena In a later discussion 
of his results (1913) (Presidential Address, Soc of 
Biol Chem), Maoallum advanced the view that 
the chief factor in muscular contraction “is the 
attraction between the molecules constituting the 
superficial film of a saroostyle and forming an 
interface with the sarcoplasm surrounding the 
saroostyle” This attraction, which is the cause 
of the surface tension, is not equal throughout the 
doubly refracting discs, as is shown by the fact 
that potassium salts are localised at the ends of 
the longitudinal axis, indicating, according to the 
Qibbs Thomson principle, that the surface tension 
is lower here than on the lateral surfaces During 
contraction, the dues tend to become spherical 
because the surface tension of the lateral surfaces 
becomes less Speculations follow concerning the 
relationship of the breakdown of the lactic acid 
precursor to these changes in surface tension, and 
the paper ib interesting reading in the light of the 
more recent researches in this field 
Mae&llum also made numerous observations by 
chemical methods of the percentage amounts of 
inorganic fans in the tissues and body fluids of 
various animals He showed that when regard is 


pud to the relative proportions of sodium, potas¬ 
sium and calcium, rather than to the absolute 
concentrations of these ions, there is a striking 
resemblance between the composition of the ocean 
and the inorganic composition of the blood plasma 
of mammals Hu first paper in this field appeared 
m 1903 (on “The Inorganic Composition of the 
Medusee”, J Phynol , 29) and the conclusion* 
there drawn are sustained in a second one published 
in 1910 ("The Inorganic Composition of the Blood 
of Vertebrates and Invertebrates and its Origin”, 
Proc Roy Soc) in which there is a discussion of 
the relationship of the development of the kidneys 
to the worgamo composition of the blood plasma 
of various marine invertebrates and vertebrates 
In thu paper Maoallum points out that the estab¬ 
lishment of a constant internal medium was the 
first step in the evolution of vertebrates from an 
invertebrate form and advances the view that the 
kidney was essentially tbe first typically vertebrate 

organ 

Throughout all hu investigations, Maoallum 
maintained a broad philosophical outlook and hu 
thorough knowledge of biology and indeed of 
natural science m general enabled him to find 
various applications for the results of hu laboratory 
mvostigations As examples may be mentioned 
papers dealing with the origin of life on the globe 
(read before the Royal Canadian Institute about 
the year 1903) and the physical and chemical 
factors in heredity (address as president of the 
Biological Section of the Royal Society of Canada 
m 1910) 

No account of Macallum’s career would be com¬ 
plete that did not refer to hu painstaking work 
from 1916 until 1921 as the first adminutrative 
chairman of the Advisory Council for Scientific 
and Industrial Research of Canada Hu influence 
on the development of scientific research in the 
Dominion has been very great, partly through hu 
active participation m the work of the Royal 
Canadian Institute and the Royal Society of 
Canada, and partly through hu association first 
with the University of Toronto and latterly with 
that of McGill in Montreal 

Macallum was a man of imposing presence and 
forceful character, and it will be long before he u 
forgotten in Canadian scientific circles 

J J R M 


Db E W Washbubn 

Db Edwabd Wight Washburn, who died on 
February 6 at the age of fifty-two years, was the 
chief of the Division of Chemutry of the US 
Bureau of Standards at Washington He was 
well-known to a wide circle as a physical ohsmiat of 
distinction and the author of an "Introduction to 
the Principles of Physical Chemistry” 

Washburn was a graduate of the Massachusetts 
Institute of Technology, where he was a pioneer 
in the study of the hydration of the ions m aqueous 
electrolytes From 1908 until 1922 he held appoint¬ 
ments m physical chemutry and then in oeramie 
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engineering at the University of Illinois, where 
he produced a long senes of scientific and technical 
papers Then, daring a period of four years, he 
undertook the Herculean task of editing the 
'International Critical Tables", a task which was 
rendered supremely difficult by the fact that it 
had to be undertaken dt novo instead of under 
going a progressive development The completed 
tables, which have recently been made much 
more accessible and easy to use by the addition 
of a new index volume, will remain as a monu 
ment to Washburn’s patienoe and skill, and are 
likely for many years to serve as a foundation, to 
whioh suooessive volumes of the "Annual Tables 
may be added m order to maintain the up to date 
character of the whole edifice 
When appointed to the Bureau of Standards 
in 1928, Washburn undertook a wide programme 
of investigation and research, from which two items 
may be selected for oomment The first was the 
remarkable achievement of preparing crystals of 
rubber, by distillation under extreme conditions 
of low pressure and short distance, in which 
Washburn was keenly interested when I visited 
him at the Bureau of Standards in 1930 The 
seoond, which will perhaps be appreciated more 
widely than any other feature of his career was 
his disoovery m January 1931 of the fractionation 
of light and heavy water by the process of 
electrolysis The separation of isotopes on a 
practical scale marks the beginning of a new 
period in chemistry, and, since Washburn’s 
method of separation is already being developed 
as a manufacturing process, his name will long 
be remembered as the originator of this new 
period 

T M Lowby 


His studies in classical archaeology, more 
especially of the attributes of the gods as repre¬ 
sented m art, led Famell to the comparative 
study of Qreek religious cults He rapidly attained 
a high reputation as an interpreter of obscure 
passages m Greek literature in the light of his 
research His greatest achievement, however, 
was his monumental work “The Cults of the Greek 
States" m five volumes, whioh appeared between 
1896 and 1909, with a supplemental volume on 
hero cults, published in 1921 In this work Famell 
showed a mastery of detail which was equal to, 
if it did not surpass that of the best German 
scholarship of the day combined with an unusually 
wide knowledge of comparative material His 
contribution to the study of Greek culture is 
original in conception, fundamental and epoch 


Famell was also the author of a number of 
smaller works, dealing with the religions of Greeoe 
and the ancient East and with comparative 
religion, m which he showed a great gift of lucid, 
semi popular exposition, combined with sound 
scholarship He was a frequent and valued con¬ 
tributor to the learned periodicals concerned with 
his special studies 

In 1901 Famell was one of the first to receive 
the newly instituted degree of DLitt of his 
University Ho was University lecturer in classical 
archaeology from 1905 until 1914, the first Wilde 
lecturer m natural and comparative religion, 
Hibbert lecturer in 1911, and Gifford lecturer in 
1919 He served as Vice Chanoellor of the Uni¬ 
versity in 1920-1923 If he required a high 
standard from his pupils in oonduct, industry and 
scholarship, his wholo life and work afforded 
them an admirable example 


Dr L R Fabnell 

Wb regret to record the death of Dr L R 
Famell, formerly rector of Exeter College, Oxford, 
and the well known authority on the religious 
cults of ancient Greeoe, which took place at 
Parks tone, Dorset, on March 28 

Lewis Richard Parnell attuned the age of 
seventy-eight years on January 19 last, having 
been bom at Salisbury m 1856 The second son 
of John Wilson Famell, he was educated at the 
City of London School, of which _J)r Evelyn 
Abbott was then headmaster, and at Exeter 
College, Oxford, where he won an open classical 
scholarship Practioally the whole of the rest of 
his life was devoted to the servioe of his College 
and University Two years after taking his degree 
in 1878, with first-class honours m both Classical 
Moderations and Lttora Humantore*, he was 
elected to a fellowship of his College He then 
studied classical arohteology in Germany and 
travelled in Greeoe and Asia Minor, returning'.to 
Oxford to serve Exeter as tutor, sub rector, senior 
tutor and dean, and from 1914 until 1928 as 
rector, in whioh office he succeeded the late Dr 
W W Jackson 


Dr Albin Stocks, professor of archeology at 
Prague died on April 18 at the age of fifty eight 
years He was the author of numerous publications 
dealing with Bohemia m the Stone and Bronze 
Ages He had served on various archsBologioal 
commissions and had given valuable assistance to 
museums in connexion with the identification of 
objects dating from prehistoric times 


Ws regret to announce the following deaths 
Mr Henry S Hall, formerly head of the military 
and engineering side at Clifton College, author of 
many well known textbooks of mathematics, on 
May 3, aged eighty-five years 
Mr Carl Olaf Lundholm, technical adviBer to 
the Nobel Trust in 1909-14, a pioneer m the 
manufacture of explosives, on May 8, aged eighty- 
four years 

Dr J P van der Stok, director of the Section 
of Oceanography and Maritime Moteorology at 
the de Bilt Meteorological Institute, near Utreoht, 
m 1899-1923, formerly director of the Magnetic 
and Meteorological Observatory, Batavia, on 
March 29, aged eighty-three years 
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News and Views 


Royal Society Election* 

At the meeting of the Royal Society hold on May 3, 
the candidate* whose names were given in Natum 
of March 10, p 352, os having been selected by the 
Council for fellowship of the Society, were duly 
elected In addition, two foreign members were 
elected, namely, Prof H L Lebesgue, of Paris, the 
discoverer of ‘Lebesgue integration’, and Prof O 
Warburg, of the Kaiser Wilhelm Institut fur Zell 
physiologic, Berlin Dahlem, who is known for his 
work on oollular metabolism and respiration 

Prof Henn-LAw Lebesgue, For Mem R S 

Hjcnui LtoN Lkbbsouk was bom in 1875 at 
Beauvais, and after studying at the ficole Normale 
Sup6neuro, taught from 1809 until 1002 in the 
LyoeA at Nanoy, where he wrote his famous 
thtao de Doctoral Integrate longueur, a ire ', which 
was published in the Annait dt Matematxca, in 
1002 After holding aoademio posts at Rennes and 
Poitiers, he was appointed in 1010 lecturer at the 
Faculty of Sciences of Pans, in 1921 professor of 
mathematics at the College de Franoe, and in 1922 
a member of the Academy of Sciences Prof 
Lebeague’s reputation was first made by his deflni 
turns of the functional operations of integration and 
derivation, which are of such generality that they 
may be applied to classes of functions vastly more 
extensive than the restricted classes to which earlier 
definitions had been applicable It was Cauchy who 
first replaced the geometnoal idea of an integral, as 
an area, by a precise arithmetical definition, regarding 
it as the limit of a sum of elements f(x) Ax when Ax 
tends to wo to , and on this basis he proved theorems 
of existence and uniqueness Riemann generalised 
Cauchy’s conception by extending it to oertain 
functions which were discontinuous at points forming 
sets dense everywhere , but the functions mtegrable 
m Riemann’s sense are still a limited class 

Ik order to obtain a more general definition, 
Lebesgue first devised a theory of the measure’ of a 
set of points, which was a great improvement on 
the theory of ‘content’ previously given by Cantor, 
namely, that the content of the sum of two sets is 
not m general the sum of their oontents, whereas the 
measure of tho sum of two mutually exclusive sets is 
always the sum of their measures He then departed 
from the procedure of Cauohy and Riemann for 
defining [f(x)dr, by dividing the range of variation 
of /(*) into intervals (as contrasted with dividing the 
range of variation of x into intervals), and considering 
the measures of the sets of point* belonging to these 
intervals, whenoe a definition of the integral naturally 
follows Lebesgue’s definitions of integration and 
denvation have led to developments of far reaching 
importance in the theories of Fourier senes and other 
trigonometric senes, of singular integrals, integral 
equations. Din chiefs problem, the calculus of 
variations, fonotional operations, and the properties 
of analytio functions m the neighbourhood of their 
singularities 


Prof O Warburg, For Mem RS 
Paor Otto W ami-bo is well known for his very 
important work on metabohsm and respiration m 
cells In this Work he made extensive use of the 
manometric technique, which he greatly developed 
This method was applied by him and the members 
of his school to a great variety of biological problems 
with oonspiouous suocess By using very thm shoes 
of animal tissues suspended m serum, precise measure 
ments of respiration and other metabolic processes 
could be made under approximately physiological 
conditions By this means he discovered an important 
difference between the metabolism of normal tissues 
and that of rapidly proliferating tissues such as 
tumours, namely, the fact that the latter show a high 
nrobie glyoolysis By the study of the inhibitory 
effoct of certain specific poisons, such as cyanides and 
carbon monoxide, on respiration, he showed the 
important rAle played by oatalytio compounds of 
iron On studying the effect of light of different wave 
lengths on cells poisoned by carbon monoxide, a 
photochemical absorption spectrum was obtained 
which was found to be very similar to that of a 
hematin compound In this way he showed the 
importance of hnmatin compounds in oell respiration 
In the analysis of these effects he displayed remarkable 
teohnioal genius In addition to this hsamatin system 
(known as the respiratory enzyme). Prof Warburg 
has recently discovered another important ultra 
cellular system involving a different type of oatalytio 
pigment, belonging to the clam now known as 
flavines Prof Warburg is also well known for his 
fine work on photosynthesis 

Bicentenary of Stahl (1660-1734) 

Two hundred years ago, on May 14, 17S4, Georg 
Ernst Stahl, the celebrated German physician and 
chemist, died at Berlin at seventy three years of age 
For many years he had been physioian to Fredenok I, 
King of Prussia, and he was widely known for his 
original views and for his numerous writings He 
wrote, edited or superintended no fewer than 250 
works Bom at Anspaoh, Bavaria, on October 21, 
1660. at a tune when Germany was just reoovenng 
from the terrible effects of the Thirty Years War, 
he studied medicine at Jena, at the age of twenty 
seven years became physiouui to the Duke of Weimar 
and six years later was appointed professor of 
medicine, anatomy and ohemistry in the newly 
founded University of Halle He taught there for 
twenty two years (1603-1716), and it was during 
that tune he enunciated the doctrines of vitalism 
and animism and the theory of phlogiston, the latter 
a generalisation which did much to make ohemistry 
a setaeoe “The doctrine of phlogiston,'’ says Thorpe, 
“was embraced by nearly all Stahl’s German con¬ 
temporaries, notably by Marggraf, Neumann, Eller 
and Pott It spread into Sweden, and was aooepted 
by Bergmann and Soheele, into Franoe, where It 
was taught by Duhamel, Rouelle and Maoquer ; and 
into Great Britain, where its most influential 
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Hupportem were Priestley and Cavendish Itoontmued 
to be the orthodox f«utb until the laet quarter of 
the eighteenth oentury, when, after the discovery 
of oxygen, it was overturned by Lavoisier ” 

Refrigeration and its Ap pl icati on s 
Fob the first of the senes of Research and 
Development Lectures arranged under the auspioes 
of the British Science Guild and delivered at 
the Royal Institution, Sir William Bragg, on May 
2 took as his subject ‘Refrigeration" This he 
pointed out is of great importance to Great Britain, 
which imports an immense amount of moat, fish, 
butter and fruit, many hundreds of shiploads of 
which are received every year The principled under 
lying refrigeration are comparatively simple, but 
their application on a commercial scale has involved 
much research such as is being earned out at Cam 
bridge, the National Physical Laboratory, East 
Mailing and elsewhere Histoncally, the subjeot of 
heat and Oold goes back to the early days of the 
Royal Society, and Hooke's views on fluidity are of 
much interest In the eighteenth century, the theory 
of calono held sway, but it was through the work of 
Kumford, Davy, Mayer and Joule that it was shown 
that heat is, in the phrase of Tyndall, a mode of 
motion, and to day it can be shown that the molecules 
of substances arc all in motion, the rapidity of which 
is increased by heat and decreased with oold All 
tho phenomena of expansion, compression and 
evaporation, which are utilised in refrigerating 
machines, are explained by this theory Throughout 
the lecture, each step was illustrated by experiments 
in which billiard balls, bicycle pumps and liquid air 
played as important a part as thermo couples and 
galvanometers A singularly beautiful demonstration 
of the formation of vapour and clouds was given by 
pouring liquid air on to the surface of warm water 
lying m a large shallow pan Liquid air was used 
also to show the alteration m the properties of 
substances when really oold, rubber beooming brittle 
and a bell of lead giving a metallic note when oooled 
in it Sir William referred to the refrigeration exhi¬ 
bition now being held at the Science Museum, and 
on behalf of the director of the Museum invited all 
those m the audience to visit it 

Electrical Phenomena at Very Lew Temperatures 
Prof J C McLennan gave the twenty fifth 
Kelvin Lecture before the Institution of Electrical 
Engineers on April 20, taking os huT subject ‘ Elec 
trical Phenomena at Very Low Temperatures" In 
1823 Faraday suooeeded m liquefying chlorine and 
afterwards suooeeded in liquefy mg many other gases, 
but he failed to liquefy oxygen, nitrogen and hydrogen 
as he was unable to obtain tbe requisite low tem¬ 
perature At the end of the War, a large stock of 
^elium was available m Toronto, and this gas was 
nuooeasfully liquefied m 1023, a oentury after Fara¬ 
day’s experiment with chlorine By evaporating 
liquid helium and thus reaching an absolute tem¬ 
perature of 0 7° K , Keeaom of Leyden successfully 
solidified this element m February 1038. Hie liquid 
was subjected to a pressure of 175 atmospheres and 


surrounded by rapidly evaporating liquid helium 
The reason why liquid oxygen, hydrogen and helium 
are very good insulators is probably because the 
electrons are oloeely bound to the nuclei In 1011, 
Kamerlmgh Onnee found that tho resistance of 
mercury vanishes suddenly at 4 2° K and that 
some other metals behave similarly at definite low 
temperatures Most metals show no traoo of this 
supraoonductivity even when great pains are taken 
to ensure their purity Certain alloys have been 
found to beoome supraoonductive Thu supra 
conductivity can be destroyed by placing them in a 
magnetic field The lower the temperature the 
greater the magnetising foroe necessary to destroy 
the supraoonductivity By suddenly destroying the 
magnetic field Burro unding a ring of supraoonductive 
metal, a current can be set up in it if its temperature 
be below the transition point Thu current is quite 
independent of the nature of the metal and depends 
only on the intensity of the original induction It 
looks as if the results of low temperature research 
would throw light on the nature of magnetism 

The Restrictive Law of Population 

In hiH Huxley Memorial Lecture under this title, 
delivered on May 4, Prof Johan Hjort, of the Uni 
verwty of Oslo, dealt with a subject which exercised a 
decisive influence upon the thought of Huxley the 
question of over population (London Macmillan and 
Co , Ltd la net) Prof Hjort assumes that human 
society can be studied as a historical group of diverse 
individuals living in a restricted complex environ 
ment, and shows that biology has disclosed the many 
and various factors which influence the vital processes 
of the individuals comprising a population and 
determine the quantity and quality of the popula¬ 
tion as a whole He defines an optimum population 
as the minimum number of individuals who can 
utilise to the full the vital possibilities made available 
by one or other of those factors Incidentally, he 
surveys the fishing and whaling industries as ex 
amples, and illustrates his point that the conditions 
m both depend upon the power of regeneration shown 
by the stock In the case of the whale, technical 
developments have produced a grave disharmony 
between the reproductive rate and the death rate, 
and the problem before the industry is that of defining 
the optimum catch Restriction of the numbers 
lolled is urgently demanded, but this requires both 
State intervention and international agreement 

According to Prof Hjort, the ideal of all social 
endeavour is the maintenance of the population in 
a state of permanent equilibrium under oonditrons 
of life which are optimal For the achievement of 
this ideal, society must undertake vast and prolonged 
biological experimentation Through biology there 
has oome an emancipation from mental chaos and 
from the belief that human life is governed by 
irrational ohanoe Biology has shown that over¬ 
population, wluoh inevitably arises in certain given 
natural conditions, is not due to a superficial turmoil 
of moods and sentiment, but to the operation of 
natural laws. To-day society has both the knowledge 
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and the power to solve, in its own ways, the 
problem of population If there be the possibility 
of enlargement of the means of subsistence, of 
renewed expansion, then this should be completely 
explored , but, if such expansion is impossible, then 
the aim of society must be to ascertain the limits 
in which an optimum population can enjoy the 
maximum of liberty In both tasks the method must 
be that of the social experiment Though Prof 
Hjort mainly restricts himself to a discussion of the 
method of research and experiment in its application 
to social problems he does not avoid the conclusion 
that an economically re united Europe would afford 
conditions for a new emancipation, for a reoovery 
of the freedom that the War destroyed For, he 
holds, this would bring peace, and peace amongst 
men is not a natural state of things , it does not 
make itself but must be made 

Representation of Science on Government Commissions 
As announced last week in this column tho 
Postmaster General is about to net up a committee 
to consider the divolopment of television and to 
advise on tho conditions under which any publio 
television service should be provided It is under 
stood that the personnel of the committee is to 
consult of representatives of the Post Office the 
British Broadcasting Corporation and the Depart 
ment of Scientific and Industrial Research A com 
mittee so constituted, presuming that some of the 
members have practical knowledge of the problems 
involved m television, would command that measure 
of public confidence which is necessary if its de 
liberations are to find general acceptance, and 
it would bo an advanoe on many Commissions 
and committees appointed by the Government in 
this respect For reasons which it is difficult to 
undtrstand there has been a lamentable tendency 
on the part of Ministers to piasa over scientific men 
in sotting up Royal Commissions, committees, and 
departmental committees even when matters in 
which scientific and technical issues are involved 
It is to be hoped that the constitution of the 
television oommittee is a sign that the Governmental 
mind is being quiokened in this respect Time and 
ogam we have urged that no body set up to oonsider 
any subject with scientific or technical ramifications 
can be adequate or complete unless it includes 
scientific workers or technicians in its personnel 
The Parliamentary Science Committee—a body 
representing the British Science Guild, the Assocm 
tion of Scientific Workers, and a number of learned 
societies—has also token up the matter urging the 
Prime Minister to insist on his colleagues observing 
this principle Some fifteen months ago the Post 
master General appointed a Post Office Advisory 
Committee If this body is to be of real service it 
will, presumably, have to advise on technical matters 
such as telephony and telegraphy Yet no one with 
scientific or technical qualifications was appointed 
amongst a numerous membership There is now a 
vacancy occasioned by the death of the Hon Mary 
Ptekford, thus affording an opportunity of rectifying 
this state of affairs 


Scientific Method and Politics 

Tbs first instalment of a tabular analysis of various 
social and eoonomio systems, in the form of answers 
to a questionnaire prepared by the Engineers’ Study 
Group on Economics (Naturx, 182,685, Oct 21,1988) 
is to appear m the forthcoming issue of Progntt, the 
organ of tho Association of Scientific Workers 
The Study Group apart from research investigations, 
arranges for discussions on questions of the moment, 
at which those engaged in any branch of scientific 
work are weloomed On May 16 Mr Harold 
Macmillan, M P, will address the Group on Re 
construction The meeting will be at 7 45 for 
8 p m at Denison Hall, 296 Vauxhall Bridge Road, 
Victoria, and Sir Richard Gregory will take the ohair 
Tioketa may be obtained from the honorary secretary 
of the Group Col P Johnson, Gunnersbury House, 
Hounslow, Middlesex 

Thx interest which scientific workers are beginning 
to show m social and eoonomio questions is not 
restricted to Great Britain In Franoe there are 
several active groups The Centre Polyteehmcien 
d Etudes Eoonomiques (12 rue de Poitiers Pans, 
president, M Gerard Bardet) oonsists mainly of 
former Btudents of the Eoole Polytechnique, one of 
the best known engineering colleges in Franoe, and 
is now in its third year of exiatcnoe Another, the 
Centre d Etudes Eoonomiques de 1 Alimentation 
(39 boulevard de Sebastopol, fans, president, 
M Andr6 Roussel) was formed by the fusion of three 
pre existing groups drawn from the Eoole Polyteoh 
nique, Ecole des Centraux and the Institut Agron 
omique Both organisations publish bulletins regu 
larly, giving the results of thoir studios on eoonomios 
and production and distribution of foodstuffs 

Unemployment and Poverty in India 

In a reoent article in the Karachi Daily Gazette, 
Capt Petavel, formerly lecturer on the poverty 
problem at tho University of Calcutta, strongly 
advocates the formation of oo operative colonies as 
a solution of the problems of unemployment and 
poverty m India He suggests that the oolomes 
should be open not only to those who have merely 
their labour to offer, but also to those who would 
contribute capital, land or equipment All would be 
oo operators in their way, and would have a share 
of the products The workers’ remuneration would 
be mainly in kind, but part might be m money 
This would enable the more ambitious to save, and 
m time to launch out on any small undertaking they 
might fancy If they failed, they oould return to 
the oolony, which would thus provide opportunity 
with security As the colonies developed, they oould 
adopt a system of exchange tickets redeemable in the 
produoe of the colony Thus it is olauned purchasing 
power would always be commensurate with pro 
duotive power People oould always get work in 
the oolony, because they would get a ticket to take 
away what they had produoed To reinforce his 
argument, the author refers to the Swiss Labour 
Colony at Witewil and that at Llano in Louisiana 
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In the former, even people plumed as *unempk>yables’ 
have been made self supporting In India he suggests 
a start oould most easily be made with an educational 
oo-operative ookmy in which young persons oould 
work and receive their education Elderly persons 
might also be included to act as leaders, or to work 
m departments of their own In order to start a 
fund for experiment on the linos advocated by Capt 
Petavel, the Mayor of Karachi has announced that 
he will give Rs 8,000 and 80 acres of good land near 
Karachi 

Re-equipment of Collieries and Steelworks 
In the supplement to the Daily Telegraph of 
March 19, Dr A H Railing says that the need for 
the reorganisation of certain of the basic industries 
of Great Britain is urgent As a result of recent 
applications of scientific knowledge, great advances 
have been made in developing new plant for the 
economic mining of coal and the manufacture of iron 
and steel products In recent years the grouping of 
collieries makes it possible to use huge turbo machines 
and thus considerably lowers the ooet of generating 
electric power This solution of the problem of the 
handling and transport of ooal will oontribute greatly 
to the eoonomio suooess of the undertaking A 
colliery equipped with a modem ooal cleaning 
installation can command higher pnoes for its output 
Loss and waste due to the breakage of ooal can now 
bo reduood to a minimum by using anti breakage 
devioes By grouping together iron and steel works 
it would be possible to utilise the by product gases of 
the iron and steel industry An installation of large 
turbo generator units m such a station would enable 
it to have a thermal efficiency as high as that obtained 
in the largest modem power station The by product 
gases from the industry would in this way acquire 
the same heat value as the coal used in ooal firod 
power stations Many of the rolling mills m Groat 
Britain have been installed for very long periods and 
their retention in service militates against securing 
the high quality of product demanded to day An 
eleotncally driven rolling mill of modem design can 
be regarded m the light of a precision tool, capable 
of an output of material possessing the highest degree 
of accuracy obtainable in rolling practice The 
eleotno fumaoe also opens out groat possibilities 
One of the valuable properties of the high frequency 
electric fumaoe is that, when operating, it gives nso 
to an automatic stirring action which secures a 
uniform product 

Street Traffic Signals, 1868 1934 
In 1868 the City of Westminster introduced a 
method of meohamoal signalling to help the polioe 
to control the traffio A semaphore, having a red and 
green gas lamp for night use, was employed, but 
unfortunately an explosion put an abrupt end to 
this experiment Early in this century, road signals 
similar to radway signals were used for controlling a 
few tramways and also the traffio on Tower Bridge So 
far back as 1918, 00lour light signals were used to 
control street traffic in New York The Siemens and 


General Eleotno Railway Signal Co (S G E ) installed 
the first modem British traffic signal at a busy road 
junction in Wolverhampton in 1926 The most reoent 
development of the vehicle actuated signals is the 
Autoflex’ system of the S G E , a full desonption of 
which is given m the Engineering Supplement of the 
Siemens Magazine for Apnl It was lint brought 
into use m November 1933 and th< re are now several 
installations giving very satisfactory sen ice In this 
system vehicles approaching a road junction pass 
over pneumatic detector mats installed in the paths 
of the various traffic streams and no notify their 
movements to an electrically operated controller 
The mats are equivalent to the eyes and ears of a 
traffic policeman If vehicles loave the intersection 
on the wrong side of the road the mats are insensitive 
The top of the mat is rounded and projects slightly 
above the road level presenting a good striking faoe, 
so that it is not possible for high speed vehicles or 
caterpillar tractors to nde over it without registering 
If no suitable gap ooours within a predetermined time, 
the continuous stream is arbitrarily interrupted and 
the right of way transferred There is no necessity 
for long amber periods since signal changes take 
place only when the intersection is clear , two or 
three seconds ore generally sufficient The {lower 
required for a controller is only about 30 watts, 
which is lees than that required by an ordinary lamp 

Crystalline Structure and Failure of Metals 

Thx eighth Edgar Marburg lecture of the American 
bociety for Testing Materials was delivered by Dr 
H J Gough, his subject being Crystalline Structure 
in Relation to Failure of Metals—especially by 
Fatigue” Dr Gough dealt almost exclusn ely with 
the results of X ray examination of metals and the 
paper contains what is probably the fullest r6eum< 
yet given of the subject Some indication of the 
ground traversed will be obtained from the fact 
that the bibliography contains no lose than 178 
separate references Starting off with a general 
discussion of the nature of the atomic bond and of 
the structure of solids in connexion with the basic 
problem of failure under stress, the methods of 
preparation of single crystals of metals and crystal 
structure as revealed by X ray Investigation, Dr 
Gough then proceeded to oonsider more specifically 
the distortion of single metallic crystals under simple 
statio stresses, the influence of the crystal boundary 
upon strength and distortion and the effects of cold 
working upon single crystals and multiorystalhne 
aggregates Coming to the subject of failure under 
fatigue* conditions. Dr Gough dealt with metals 
crystallising in the faoe centred eubio, in the close- 
packed hexagonal (discussing incidentally the twin¬ 
ning of sine), in the body centred eubio, and in the 
faoe oentred rhombohedral lattioes Finally, he 
considered the behaviour of single crystals as 00m 
pared with that of multiorystalhiie metals Dr 
Gough's conclusions are not yet everywhere accepted, 
but whatever the individual opinions of readers of 
the lecture may be, it will be universally welcomed 
as providing m a readily aooeesible form, an almost 
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ideal, summary of work dispersed throughout a 
multitude of different publications. 

Aerial Surveys for Town Planning 

Th* urgent necessity for modern town plans re 
quired under the Town Planning Act has raised the 
possibility of meeting the demand by aerial survey 
In most cases, less than two yearn remain for the 
completion of these plans The Ordnanoe Survey at 
its existing strength cannot hope to meet this demand 
A scheme outlined in the Ttmea of May 6, however, 
promisee to meet the situation, and the Ordnanoe 
Survey has promised its oo operation if local authon 
ties make immediate revisions by air survey The 
scheme would admit of the 16,000,000 acres of town 
planning areas in England and Wales being covered 
within two years The oountry would be divided into 
sixteen units, of which eight would be photographed 
ooneurrently On the reasonable assumption that 30 
days m the year would be suitable for vertical photo 
graphy the work ooukl be done m the two years 
a\ ailablo Local authorities would be supplied with 
prints on a scale of 1 6000 and a set of transparencies 
on the same scale as the Ordnanoe sheets The 
originators of the method are Messrs H Hemming, 
Ltd , and Economic Air Surveys, Ltd The fully 
revised Ordnance sheets would follow later 

Aenal Surveys in the United Stitts 

An extended scheme of aerial mapping in the 
southern States is planned under the United States 
Geological Surviy in co-operation with the Shore 
and Geodetic Survey, the Census Bureau and other 
Federal bodies The area to be covered, according 
to a report issued by Science Service, of Washington 
DC is 40,000 square miles, selected from agencies 
m the States of Alabama, Arizona, Arkansas, 
California, Georgia, Louisiana, Mississippi, New 
Mexico, South Carolina, Texas and the District of 
Columbia The maps will be used primarily in 
connexion -with the agricultural census to be made 
in November next, but will have a permanent use 
as State records and for other purposes The need 
for a more systematic land survey is mdioated by 
the fact that air reconnaissances have already 
revealed the exwtenoo of vacant farms and waste 
lands not under cultivation hitherto unrecorded and 
consequently in some instances escaping taxation 
There may be an extension of the scheme later to 
cover 1,000,000 square miles As at present planned, 
it will take seventy days to oomplete at a cost of 
660,000 dollars The aeroplanes will have the oo 
operation of link men on the ground under observe 
tion, and altogether 600 engineers with 1,600 assistants 
will be employed The scheme is part of the pro 
gramme of the Civil Works Administration for the 
relief of unemployment 

Records of the Maya 

8tcdxnts of American archeology will welcome 
the publication by the Carnegie Institution of 
Washington of “The Book of Chilam Balam of 
Chumayel”—the Book of Balam the Prophet, which, 


giving an aooount of oertain matters pertaining to 
ritual and belief as reoorded by the ancient Maya in 
their own language, is one of the most important 
pieces of documentary evidence relating to the early 
history of Yucatan known to echo lam The book 
has been edited by Mr Ralph L Roys, who for the 
first tune has applied the principles of Ml 
scholarship to the establishment of a standard text 
The text is accompanied by a translation and 
annotations by the editor There are several versions 
of the Book of the Prophet Balam, each known by 
the name of the village to which it belonged originally, 
such as that of Tiximm, Ixil, or Nah That of 
Chumayel, with those of Tisumn and Mam, have the 
greatest value for the study of Maya civilisation 
Chilam Balam, whose prophecies are reoorded among 
the matter in his book, lived at the end of the 
fifteenth century and the beginning of the sixteenth 
The Chumayel version dates only from 1782, but 
there is little doubt that the greater part of it has a 
pedigree as an authentic copy going back to the 
sixteenth century when the Maya wrote down m the 
European script, but in their own language, pro 
pheoies, chronicles, rituals, myths, ealendneal matter 
and medical treatises, much of whioh would appear 
to have been transcribed directly from the hiero 
glyphic manuscripts afterwards destroyed and pro 
senbed by the Spaniards The Original manuscript 
of the Chumayel version has disappeared, and the 
present text has been prepared from photographic 
copies 

Nature Sanctuaries in Zululand 

Natal possesses five sanctuaries for wild life, and 
all, with the exception of the bird sanctuary at St 
Lucia and b alse Bay, have special interest on aooount 
of the rare mammals they oontain—the Umfoloei 
has the only surviving herd of the southern white 
rhinoceros The reserves have been threatened to 
some degree because of the fear that their mammals 
preserved a reservoir of the trypanosomes of the 
cattle disease, nagana But it may be accepted that 
the destruction of big game is a futile mothod of 
controlling the tsetse borne disease, and that the 
reserves may well be retamed, since they occupy 
areas unfitted for agriculture on aooount of endemio 
nagana, malaria, insufficient rainfall or poverty of 
soil Indeed, in a pamphlet on Natal’s Nature 
Sanctuaries m Zululand” E K du Pleesw urges that 
they should be properly established and made 
statutory, that they should be provided with suitable 
approaches to enoourage tourist traffic, and that they 
should be surrounded by a three-mile buffer sene, to 
prevent shooting parties from slaying animals on the 
very border of the reserve It is ftirther suggested 
that the shooting season should olose at the end of 
September, sinoe the does are in young by October, 
and that all year licenees for shooting should be 
disoontmued 

L a n cas hire and Cheshire Fsuaa Records 
Tax issue of the nineteenth annual report of the 
La n cas hi re and Cheshire Fauna Committee for the 
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year 1092 adds Pkutoemra Bgartam, from Roetheme , 
Men, Cheshire, as a new species to Boienoe, while 
a list of a hundred new species added to the faumstw 
records for the two oounties includes 98 Mallophaga 
on the birds and m a mm a ls , which Mr H Britten 
is investigating, 20 Ehptera, 17 eawflies, 10 Coleoptera, 

0 Hymcooptenv, 9 Anoplura, and one each of 
Leptdoptera, Araohmda and mites The avi fauna 
records for the year inolude the nesting of the golden 
eye and of the pochard in Cheshire for the first time, 
and the ooourrenoe of a flock of knots (Caitdm c 
eanutui), estimated to number 7,000, on the Lan 
cash ire coast m July White fronted geeee and grey 
lag geeee are increasing in north Lancashire in winter, 
while tufted ducks, teal, shoveller and little owl are 
also reported to be moreaemg m parte The mam 
colony of Sandwich terns on Walney Island Lanoa 
shire was wiped out by the herring and lewor black 
backed gulh the oolony of which, established five 
years ago, has assumed alarming proportions The 
toms from Walney went to nest at Ravenglass tomory 
where the Sandwich terns have increased from 12 
pain in 1030 to 70 in 1931, and 370 in 1932 The 
ruff (PhUomaehua pugnax) is still a regular autumn 
migrant and records are made of the wood sandpiper 
(Trtnga glarcola), green sandpiper (T oohropus), 
greens hank (T nebuiana) and grey phalarope 
(.Phalaroput fulicanui) on passage, while large 
numbers of black tailed godwits were seen m the 
spring on the ooast The Fauna Committee announoes 
that it will dedioate Part 2 of its Cheek List of the 
Fauna of Lancashire and Cheshire ’ to the late T A 
Coward, for many years one of the recorders of the 
Committee, Part 1 having been lseuod in 1930 
Mr A W Boyd is president of the Committee and 
H E Bntten, Prof S J Hickson and W Mansbridge 
vi oe presidents 

National Museum of Wales 
Tub annual report for 1982-33 of the National 
Museum of Wales shown with what fine spirit the 
people of Wales are supporting their progressive 
Museum The opening of the exhibition galleries in 
the east wing threatened to be marred by the existence 
of a considerable debt upon the budding , but a 
publio appeal has resulted in the reoeipt of more 
than three hundred contributions, so that, as promised 
moneys come in, the debt will be finally extinguished 
The Folk Industries Gallery in the new wmg was 
opened to the publio in July 1933 -it illustrates a 
side of museum activity of much interest to the 
publio Amongst the exhibits cue the plant of a 
woollen yam factory, and senes showing the whole 
range of the woollen industry m Wales, cider making, 
•awing, fishing and pottery making An early oast 
iron gate, an engine from Neath Abbey Iron Works 
and an early oolliery tram illustrate the transition 
effected by the Industrial Revolution Special 
reference should be made to the reconstructions of 
a rural smithy and a wood turner’s shop * 

Cshhsgss and RsUted Crops 
Tn second edition of Bulletin No. 68 of the 
Ministry of Agriculture ("Cabbages and Related 


Green Crops”, H M Stationery Office, pp 60 
Is 3d net) was issued in November 1933 It deals 
with the commercially useful variants of the wild 
Srasnea oleracta, namely, cabbages and savoys, 
Brussels sprouts, cauliflowers, broccoli and kale 
Details of cultivation m many distriots are oombmed 
with extensive notes on the eoonomio uses of venous 
products, and numerous methods of marketing are 
given Production and harvesting of seed are also 
discussed Hie volume is designed to help the grovrpr, 
and should do this effectively A chapter on the 
cultivation of Bratnea as farm orope has been 
added to the material published m the first edition, 
and the whole text has been improved by the moor 
poration of muoh reoent knowledge 

Liverpool Observatory 

The report of the Liverpool Observatory and 
Tidal Institute for 1933 reoords several interesting 
matters conoeming tidal records Experiments were 
made with seismographs with the view of recording 
the tilting of the earth due to tidal loads as well as 
to thermal effeots An instability m the reoords 
was traced to distortion in the structure supporting 
tho instruments This was overcome and satisfactory 
reoords were obtained The work is being continued 
with improvements in the instruments Another 
important pieoe of work concerns a new method of 
prediction of mixed diurnal and semi diurnal tides 
Work was also done on the tidal bore of the Trent 
and on the tides of the Bay of Biscay Tidal pro 
dictions have been worked out for various authorities 

Rainfall of the World 

Most maps hitherto constructed to show the 
mean annual distribution of rainfall are confined to 
the land areas and have no indication of rainfall over 
the oceans Prof W Meinardus has published in 
Pttermanna MUte%lungen (1934) a new rainfall 
map on a scale of 1 100 000,000 which shows the 

distribution over the entire surface of the globe 
On so small a scale it naturally does not differ 
materially so far as land areas are concerned from 
Supan’s and other maps, although it shows effectively 
the low precipitation in north and south polar 
regions , but over the ooeans, and in particular the 
Indian and Paciflo Ooeans, there is muoh of interest 
These details have been taken ohiefly from G Schott’s 
oceanic maps The map is produced m tints of two 
colours showing six different grades of rainfall. 

Study of Cosmic Rays in Armenia 

Paor A F Jorn, of the Physioo Technical 
Institute of the U 8 S R , is sending out a soientifio 
expedition to Erivan to establish a laboratory for 
the study of the oosmio rays It is proposed to set 
up the station on Mount AlagOx, in Armenia, at a 
height of 14,400 ft above sea level The object of 
this station wdl bo to investigate the distribution 
of the oosmio rays The leader of the expedition is 
Dr D V Skobeltxin It has also been deoided to 
set up on the shore of Lake Gokoha (0,345 ft above 
sea level) an astrophysioal observatory where a 
16 in reflector wjil be ereoted 
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AaaounccsMBta 

Snt Sidney Habkhb, formerly dueotor of the 
Natural History Departments, British Museum, has 
been swarded the Gold Medal of the Lrnnean Society 
The medal will bo presented at the annual general 
meeting on May 24 

Phot Viotob Van Stbahlbn, director of the 
Royal Belgian Natural History Museum and formerly 
vide president of the Pare National Albert in the 
Belgian Congo, has been appointed president of the 
Paro National Albert in suooession to King Leopold 
HI, who held the office of president until the death 
of his father. King Albert 

W* are glad to learn that the Belgian Parliament 
has now made ample provision for the preservation 
of the unique collection of skeletons of the Wealden 
Dinosaur Iguanodon in the Royal Museum of Natural 
History Brussels, to which we referred on March 3 
(p 320) Tho late King Albert, who was always 
deeply interested in scientific research, had the 
satisfaction of learning, just before his death, that 
a sum had been voted both for the repair of the 
fossils and for their enclosure in two large glass 
oases The work is proceeding at once 

An earthquake of moderate intensity was recorded 
at Kcw Observatory on May 4 The first impulse 
was received at 4h 46m 22 b GMT The records 
indicate that the shook ooourred at a distance of 
4,500 miles and probably noar the coast of British 
Columbia 

At the anniversary meeting of the Royal Society 
of South Africa held at Cape Town on March 21, 
the following were elected officers for the year 1934 
President, Dr A W Rogers, Hon Treasurer Prof 
L Crawford, Hon General Secretary, A J H 
Goodwin , Hon Editor of Transactions Prof R 8 
Adamson, Hon Librarian Prof E Nowbory 

The following appointments m the Colonial 
Agricultural Servioe have reoently been made by the 
Secretary of State for the Colonies Mr C H 
Burgess to be agricultural field officer, federated 
Malay States , Mr J R E Hrndson to be inspector 
of plants and produoe, Gold Coast, Mr R K 
Kerkham to be agricultural officer, Uganda , Mr 
R W Kettlewell to be district agricultural officer, 
Nyasaland , Mr A E Moss to be inspector of plants 
and produoe, Gold Coast, Mr E Williams to be 
superintendent of agriculture, Gambia, Mr I U 
Bam, formerly inspector, plant protection ordinance, 
Trmidad, to be agricultural officer, Tnmdad , Mr 
T MoEwan, formerly senior agricultural research 
officer, Northern Rhodesia, to be agricultural officer, 
Uganda 

Thh Dorothy Temple Cross Research Fellowships m 
Tuberculosis of the value of at least £360 each for 
one year for the aoadenuo year 1984-36 will shortly 
be awarded by the Medical Research Council, and 


applications should be lodged with the Oounoil not 
later than June 1 Hie object of these fellowships 
is to give special opportunities for study and research 
to persons intending to devote themselves to the 
advancement by teaching or research of curative 
or preventive treatment of tuberculosis in all or any 
of its forms The fellowships will preferably be 
awarded to candidates who wish to make their 
studies or inquiries outside the borders of Great 
Britain It may also be possible to award a Senior 
J ellowsbip of considerably greater value to a specially 
well qualified candidate wishing to undertake an 
mtensive study of some particular problem of tuber 
ouloms at a chosen centre of work in another oountry 
Particulars are obtainable from the Secretary 
Medical Research Council, 38 Old Queen Street, 
Westminster, 8 W 1 

Applications are invited for the following appoint 
meats, on or before the dates mentioned —A 
lecturer in geography (woman) at Brngley Training 
College—The Education Offioor, County Hall, Wake 
field, Yorks (May 16) A teaoher of domestic subjects 
at the National Society's Training College of Domestic 
Subjects, Bemdge House, Fortune Green Road, 
London, N W 6—The Prmoipal (May 21) A clinical 
biochemist at the Glasgow Royal Infirmary—The 
Superintendent, Royal Infirmary, Castle Street, 
Glasgow (May 21) A lecturer in experimental 
psychology at the University of St Andrews- The 
Secretary (May 24) An assistant lecturer in physios 
at University College Gower Street, London W C 1 
—The Secretary (May 28) A fuel technologist to 
the Public Service Board of New South Wales— 
The Official Representative of the Government of 
New South Wales, Wellington House, 126, Strand 
W C 2 (May 31) A reader in dyeing and printing, 
a reader m chemical engineering a lecturer in ex 
perimental dyeing, a lecturer in industrial and 
tinctorial chemistry, and a lecturer in fuel technology 
at the University of Bombay—The Registrar (May 
31) A lecturer m economics, an assistant lecturer in 
pharmaceutical chemistry, a demonstrator in 
mechanical engineering, and a demonstrator in 
electrical engineering at University College, Notting 
ham—The Registrar (June 1) An intelligence 
officer in the Engineering and Metals Section of the 
Department of Oversea* Trade—The Chief Establish 
ment Officer, Department of Overseas Trade, 36, 
Old Queen Street, Westminster, S W 1 (May 31} 
Two Robert Blair fellows m applied acianoe or 
technology—The Education Offioer (T 3), The County 
Hall, 8 E 1 (June 1) A junior scientific offioer 
(ohemist) m the Department of Soientifio and In 
dust rial Research—The Secretary, 18, Old Queen 
Street, London, S W 1 (June 2) An assistant lecturer 
in mechanical engineering at the Manchester Municipal 
College of Technology—The Registrar (June 4) A 
lecturer in geography at Truro Training College— 
The Principal Assistant keepers m zoology, entomo 
logy and botany at the British Museum (Natural 
History)—The Secretary, British Museum (Natural 
History), London, S W 7 A professor of botany at 
the University of Reading—The Registrar 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
ofnnums expressed by hts correspondents Mather 
can he undertake to return, nor to correspond with 
the writers of, rqeeted manuscripts intended for this 
or any other part cf Nature No notice is taken 
of anonymous communicationi ] 

Maas of the Neutron 

Thh mam of the neutron has been calculated by 
Chadwick on the assumption that the neutrons of 
boron are emitted by the isotope \‘B, according to 
the nuclear reaction 

”B + *He - **N + in 

Using the exact masses of VB, JHo and ‘,‘N and 
t ho maximum energy of the neutron excited by 
the a rays of polonium, ono may calculate for the 
neutron a mass 1 0008 (taking >*0 =* 16) * 

We have suggested * that the emission of the neutron 
of boron is due to the isotope J»B and not to VB 
The nucleus VB can suffer two kinds of transmutation 
under the action of the a particle* of polonium one 
with the emission of a proton, one with the emission 
of a neutron and a positivo electron, according to 
the equations 

»/B + *Ho = >*C + {H 
‘•B + *Ho - “C + i» + « 

Our latest experunente on the creation of new 
radio elements have confirmed our interpretation of 
the transmutation of boron Similar reactions are 
observed with the nucleus ,*JA1 and with “Mg 
The reactions can bo divided m two steps 

'•B + ‘.Hi -,*N + in «N = VC -» « 

,‘IMg + ‘He - f’Si + Jn r«8‘ = ”A1 + t 

JJA1 + *He - ‘JP + *n «JP - ‘JSi + c 

VN, ,VSi, J{P being unstable nuclei tliat diamU grate 
with the emission of positrons 
The complete reactions, with the masses and 
energy of all the particles are for the two modes of 
transmutation of boron 

'•B + ‘He + W a m »C + JH + Wb + Wr 
"B + ‘He + W a - VC + In + « + W* + W, (- Wk. 
where JP« f W B . W n , W„ Wr, Wfr are the energies 
of the a particle and the corresponding energies of 
the ejected particles and of the reooil atoms in the 
reactions Subtracting the first of these equations 
from the second gives 

Jn ~ mam of proton - mam of positron + Q, 
where Q - Wb + Wr - W n - W% - W. 

One gets exactly the same equation using the 
transmutations of aluminium and magnesium 
Thus these equations enable us to calculate the 
mass of neutron without using the exact masses of 
any nucleua, exoept the proton 
According to our most recent measurements, the 
positrons emitted by the new radio elements form 
a continuous spectrum of maximum energy 1 5 X 10* 
e v for VN, 3 X 10* e v for fJP and approximately 
1 5 x 10* e v for ,'JSi The emission of positrons 
is probably accompanied by the emission of neutrinos, 
but if the positrons have their maximum energy 
the neutrino* will have a very small energy, the 


moat reoent hypothoses on the nature of this particle 
admits of a mass which is aero, or very small So 
we need not take this particle into aooount in the 
calculations The energy of the reooil atom in the 
disintegration with emission of a positron is negligible 
For the irradiation with the a rays of polonium 
we have the following numerical values for the 
energies (expressed in 10* e v ) 



Ono gets for the mass of neutron three values 
1 0008, 1 0092, 1 0089 These values agree approxi 
mately Yet the first, deduced from boron, is 
the most precise The energies of the neutrons of 
aluminium and magnesium and the energy of the 
positrons of magnesium are not woll known 

From considerations on the stability of the nuoleus 
JBe, the mass of the neutron should have a minimum 
value 1 0107 But an error of 0 001 in the determina 
tion of the mass of Be seems quite possible 

We may adopt for the mass of the neutron a value 
1 010, in which the error probably does not exceed 
0 OOOfi 

With the mass 1 010 for the neutron, the maximum 
energy of the neutron ejected from beryllium by 
a particles from polonium should be about 0 X 10* 
ev The emission of slow neutrons when lithium 
h bombarded with «particles from polonium, 
according to the reaction JLi + JHe =• l ‘B + Jn, 
cannot be explained unless the mass adopted for 
‘•B is too great namoly, by about 0 003 

If atomic nuclei contain only protons and neutrons, 
then the p emission might be the consequence of the 
transformation of a neutron into a proton inside the 
nucleus, with the ejection of the negative electron 
and a neutrino, as has been suggested by several 
authors The inverse processes would also be possible 
transformation of a proton into a neutron with the 
ejection of a positron and a neutrino 

With the mass 1 010 for tho neutron, the energy 

liberated in the transformation neutron -» proton + « 
is 2 I s. 10* e v , the energy absorbed in the trans 

formation proton - neutron + c is 3 1 x 10* e v 
I Cubik 

Tnstitut du Radium k Joliot 

Paris 6 


r&gvszzf^BtfS ragawsst 

om the ex perl menu of Bothe snd Ktarmau, by the eonddnstion of 
w energy balance relative to the groop* of prob n» 

«, Ml, 60S ISM 
i Wt SSI ISM 


•I Curie and 7 Joliot C 


Induced Radioactivity of Sodium and Phosphorus 
In view of tho discovery of induced radioactivity’ 
by F Joliot 1 , I havo investigated several other 
elements with an apparatus specially designed for 
the study of activities with a vary short lifetime 
The substance to be investigated was attached to 
the end of a swinging arm, which made it possible 
to shift tho substance within half m second from the 
a ray source, consisting of about 1 millicune of 
thorium B + C to a Geiger Muller counter with a 
window of 0 00 mm copper foil 
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I have found that both sodium and phosphorus 
become active after * ray bombardment Three 
different sodium oompounda (NaCl, NaF, Na,C,0,) 
have been mvestigated, they all showed a fairly 
strong activity, dying off very quickly The half 
value period has been determined by recording the 
impulses on a rotating drum the whole decay curve 
being recorded 21 times The half value period was 
found to be 7 d: 1 seconds Phosphorus (elementary 
red phosphorus) showed a very much longer lifetime 
The half value period was found to be 40 ± 5 minutes 



The initial activity of phosphorus was about one 
sixth that of aluminium The initial activity of pure 
sodium under the same conditions was estimated 
from the composition of the salts to be about half 
that of aluminium 

The Hign of the particles emitted by the substances 
was determined by deflection m a magnetic field 
Both sodium and phosphorus were found to emit 
mainly positive electrons In the ease of sodium 
no negative particles have been detected, there 
cannot be more than one fifth of the positives if 
any In the case of phosphorus the results are not 
quite so definite, anyhow the negative particles 
cannot be more titan one third of the positives 

8omt information about the energy of the particles 
was obtained by putting copper foils between the 
substance and the window of the counter For a 
better comparison the Bame has boon done with the 
particles emitted by aluminium The three absorption 
curves are given m tig 1, the mean statistical error 
being indicated by the vertical linos The range of 
the particles can be extrapolated to be about 0 8 
gm /cm * of copper, corresponding to an energy of 
1 8 X 10* e v , for all three elements 

The nuclear reactions leading to the creation of 
these now active elements arc very probably 
analogous to the production of radio phosphorus by 
bombarding aluminium In that ease, the reaction 
is generally assumed to be lt AI ,T + « ■» I JP** + 
neutron, the „P” disintegrating after a time accord 
mg to the reaction i*P M <=■ u Si" + positron So 
for sodium and phosphorus the reactions would be 
lt Na“ -f a — Ia A! M + neutron Mid uP" + a -» 
nCP* + neutron respectively In the last oase, this 
view was confirmed by the chemical separation of the 
active ohlorme The active phosphorus was burned, 
the products of combustion dissolved in caustic soda 
The solution was acidified with mtne acid, a trace of 
ammonium chloride added and then excess of silver 
nitrate The silver chloride filtered off and washed 
on a small disc of filter paper, was found to oontam 
more than 50 par cent of the original activity, showing 
the same tune decay 

By extrapolating the senes of odd elements 
, t P ,1 1 i,Al*\ uNa”, all of which show mduoed 
activity, one would anticipate that ,F“ would show 


it too, especially since fluorine is known to emit 
neutrons under « ray bombardment On the other 
hand, the extrapolation of the periods 40 min 
3 mm 7 see , leads to a very short life for the hypo 
thetical activity produced in fluorine I have tested 
calcium fluoride in my apparatus, but have not 
been able to find definite evidence of an aotivity 
O R Frisch 

Birkbeck College, 

London 
May 4 

* Ninas 1st, SOI rob 10 1084 

P-Emuuon of Positive Electrons 

The artificial production of radioactive isotopes 
recently discovered 1 has to be brought into connexion 
with the theoretical treatment of the p type of 
radioactive transformation* It is easily aeon that 
the formula given for the p decay of heavy elements 
apply to the emission of positivo electrons by simply 
changing the sign of the charges involved We have 
calculated the continuous energy spectra to be ex 
peoted from N 1 * both according to the theory de 
veloped some time ago by ourselves and according 
to the assumption that a so called neutrino is 
emitted simultaneously with the eleotron The 
curves obtained m this way are very similar and may 
be represented by Fig I, which has been drawn for 
a special case It soems to us that it will bo soaroely 
possible to distinguish between those two theories by 
measuring the shape of the energy spectrum 





The dooay constant however, resulting from the 
extrapolation of the values known for the heavy 
radioactive p bodies fits very nicely the order of 
magnitude of the value of several minutes actually 
observed (A more exact comparison cannot be made 
unless the upper energy limi t of the continuous 
energy spectrum has been determined ) This foot 
seems to confirm the view previously taken by us, 
that the extremely long life period of the lighter 
P bodies (potassium and rubidium) should not be 
compared with that of the other p active substances 
The extremely high values of the decay constants of 
these elements have evidently to be explained by a 
more complicated mechanism, pombly by a double 
process in which two electrons leave the nucleus 
simultaneously 

Q Beck 

Department of Phynoe K Sitth 

German University, Prague 
March 15 
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Slip-bands and Twin-Mice Structures m Crystals 
Tub p-constituent of the copper aino alloy system 
containing about 48 SO per cent amo and having a 
cubic body-oentred crystal lattice does not readily 
show slip bands when the crystals are distorted 1 
On the other hand structures resembling twins have 
been described 1 v Ofller and Sachs* found slip 
bands on some crystals only and identified them 
approximately with traces of dodecahedral planes 
{110} I have recently confirmed the occurrence of 
slip bands agreeing with the traces of {110} planes 
in a number of crystals (Fig 1) and in some oases 
the distortion can be aooountod for completely by 
slip on one of these planes and m a direction parallel 
to the normal of an ootahedral plane [111] More 
often the distortion is more oompboated and other 
dodecahedral planes are involved In these oiroum 
stanoes the ahp bands do not represent crystal 
pianos but relics on the surface of the original traces 
of planes 



Ws 1 Two sUgbsads sod twin 


Twin like structures are produced when slip takes 
place on two planes equally inclined to. the axis (in 
a tensile test) m different parts of the same crystal 
This frequently occurs if the axis lies in a {100} 
plane for example when the uniting plane coincides 
with this plane at the beginning of the distortion 
but soon oeases to do so as deformation proceeds 
These structures persist when the crystaf is repolished 
and re-etched mad resemble lamellar t winning if 
there ore many of them 

When the crystals ora rolled they fracture with 
an almost perfect oloavage paralle) with one or more 
{11(^ plane The separation occurs with a loud 
croak 

Comstancs F Elam 

Engineering Laboratory, 

Cambridge 
March 88 

*0 I Taylor Proe Be* See A I US IMS 
•1 JTofaasoa J hut • 24 SOI Itto 

*r (Mar Q Sacha, ttUmutm 41t IMS 


Intensity Measurements m the Fust Positive Bands of 
Nitrogen 

Wk have recently measured the intensities of 
several of the first positive bands of nitrogen using 
the method of photographio photometry As sources 
the afterglow of active nitrogen and a high frequency 
eleotrodeless discharge in nitrogen at a low pressure 
have been used The figures in the second and third 
columns below are proportional to the energy 


Bud 

Intensity 

Intensity mtlo 

HF dlsehuse/Aftergknr 

HT dlscbus* 

Afterglow 

1M 

CM 

128 

ISO 


146 

88 

M 

102 

0 87 

11 7 
US 

$ 

520 

270 

0 88 

0 51 

is 7 

74 5 

58 

1 M 

is # 


US 

2 7S 


radiated per second by the gas due to the various 
vibrational transitions indicated 

If the probability of a transition oooumng between 
two levels is independent of conditions of exoitation 
it is evident that the figures m the last oolumn must 
be constant for bands having a oommon value of v 
Our results show that this is the case for v = 10 and 

11 to within 15 per cent but does not hold for bands 
having ii ^ 12 There is however close superposition 
of the 4 0 band on the IS 9 ban 1 which would have 
the effect of increasing the apparent intensity of the 

12 9 band In the afterglow of active nitrogen the 
progression having v 4 is very weak but in the 
high frequency discharge (and m direct current 
discharge) it is of appreciable strength These facts 
would be sufficient to account for the variation 
noted in the table 

Preliminary measurements with direct current 
excitation give results in which the intensity ratio 
H v disoharge/D o discharge is nearly constant within 
each progression examined 

A Elliott 
U H B Camxron 

Department of Physics 
The University 
Sheffield 
May 5 


Influence at Oxygen, Sulphur Dioxide and Moisture 
on the Homogeneous Combination of Hydrogen with 
Sulphur 3 

Pbxvioosly 1 we*|h»vo shown that minute traces 
of oxygen lead to an apparent increase in the rata 
of formation of hydrogen sulphide from its elements 
os judged by the iodine titro of the resulting gaseous 
products The increase was ascribed to a catalysis 
by oxygen though we pointed out that the effect 
of so minute a quantity of oxygen is remarkable and 
unexpected lbs subject has been systematically 
investigated using hydrogen containing known oon 
oentrations of oxygen ranging from 0 08 to 7 per 
cent by volume at temperatures between 290° and 
348° C The method adopted a statu one* was 
earned out in Pyrex bulbs oon taming quantities of 
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aulphw which, whilst always sufficient to oombme and, on the other hand, to the theoretical distribution 
withthe oxygen promt several times over, were yet to be expected aooording to the Sampling Theory 
mmriHciont to leave any liquid at the temperature of Prof Godfrey H Thomson 
of the reaction The products consisted of a- - — *- 1 *• •" ” ■ — -■* ... 


, , , , - • — ----— l According to the Two Factor Theory’, the abilities 

of sulphur dioxide and hydrogen sulplude together I measured by the mental teats are divisible into two 
with the excess of sulphur and 
hydrogen The amount of each *■ 
own pound was ascertained by an 

lodometnc titration followed by ' m ’ yv 

a gravimetric estimation w / n\ 

The results showed that the 4 V\ 

whole of the oxygen goes to huI / h □ •■.cm 

phur dioxide m the first few ^ m. P >A 

minutes, and that, thereafter the 'S / \ 

hydrogen proceeds to react with $ “ f ;_\ 

the remaining sulphur at precisely S '-A 

the anticipated velocity for hy X ,T t 

drogen alone In unpacked bulbs, * m /JJ 

there is no detectablo reaction m r Jj \ s 

between the sulphur dioxide and __ jy 

the hydrogen sulphide «o formed . « ' ' ‘ —, r ... , ■ . .. —,—. 

in one hour This shows that " ’* 'sik ofi'ir-ds '** * ' * ‘ ‘ 

neither free oxygen nor sulphur 

dioxide affect the velocity of the w^mrutJwi “***’ fltUn * < ‘ ur,e <Typ# lla P8W *“ curve l to olnerved (UauibuUoii . r vtHwl* 
hydrogen sulphur reaction and is * "n"* / **_ \» — 

contrary to the observations of V o 1TO34V "• “ 

Nomsh and Rideal* who, using u TlxomUo*] curve (Typo 1I«) to be wuweted Msnmlng the truth of the tf»o lector Theory 
a dynamic method, found that (ttp '* nn ‘ n) wlth M ’* 0o ° 

oxygen had a strong poisoning * - i&m (i *'«)’*" <■, - uo*as7 ± o owmoo 

effect m the gaseous reaction be 

tween hydrogen and sulphur at *° * " put,fld 1 “ umln, t,1 ° tr,,Ul « ^ Thwy 


* " Ult (' ~ 0 17 * 84 ’) 


i( tlio truth of tin- Sampling Theory 


all temperatures 

In packed bulbs some of the » - 7 tt (d - Q «, - 0 OM (»ll»wtas «l«o r r mndom »mpBng> 

sulphur dioxide and the hydro 

gen sulphide reacts thus 2H.8 + SO, 2H,0 + SS factor* oach, one being common to all (the general 
(specific mechanism not implied) hut only at the factor, g), while the other is in each case specific and 
glass surface and honoe to an undetoctably small independent (the speoiflo factor, s) 

extent in unpacked bulbs The findings of Taylor According to the Sampling Theory*, any ono 
and Wesley*, who showed this reaction to be betero mental ability is due to the operation of a certain 

geneous by a dynamic method are thus confirmed set of factom, another ability to another set, and 


under static conditions ao on , and these sets 

Since steam is formed in packed bulbs, evidently On this theory, if we 
moisture as well as sulphur dioxide, u without elementary factors, N, 
effect on the hydrogen sulphur reaction In oon the observed values oi 

firmation of this, hydrogtn containing 2 per cent of our table of 170 oorre 


so on , and theee sets may overlap m any manner 
On this theory, if we assume a number of variable 
elementary factors, N, we oan get values for N from 
the observed values of r (0 413) and e, (0 087) of 
our table of 170 correlation coefficients, on certain 


moisture by volume has been found to give identical assumptions as to form of distribution of the factors 
velocities with those already established for hydrogen and of their proportions entering into each ability 
which had been slowly passed over a length of Mr John Mackie* has given the most generalised 
phosphoric oxide 


University of Durham 
Armstrong College 
Newcastle upon Tyne 
March 28 

•s3H»*fl*ifisr 
’•fSeft.’tS B8 


Mr John Mackie* has given the most generalised 
mathematical expression, up to date, for the Sampling 
Theory, and accepting certain of his fortnulse as 
those most likely to apply to our investigation, we 
have 


that is, 0 087 - 0 77/yW, giving N - 
and <h - 0 m/^/N 
- 0 052 


The Theory of Two Factors versus the Sampling 
Theory of Mental Ability 
TBs accompanying diagram (Fig 1) gives a 
graphic representation of the extent to which an 
observed frequency distribution of 22,712 tetrad- 


r - f VpiP, - P (p 33) 

and* - 2p(l -pWN (p 34) 

But this value of does not allow for random 


du,tnbutlon of f 2 - 712 oamplmg (of the population) Allowing for this 

m ' ,,r ’ 4 ’ m nved fTOm of *w»pW the correct value is 

170 correlation coefficients between 19 non-over 

lapping mental teats* approximates, on one hand, q - \/0 062* + 0 028* (0 028 is the at of the 

to the theoretical distribution to be expected aooord Two Factor Theory 1 

mg to the Two Factor Theory of Prof C Spearman - 0 059 
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As a Type IIo Pearson curve was found to be the 
best fitting curve for the observed distribution of 
tetrads with oj — 0 0S1 (curve A) similar Pearson 
urvee have been drawn corresponding to the Two 
factor Theory with <jj — 0 OSS ± 0 0026 (curve B) 
and to the Sampling Theory with q » 0 060 (curve 
C) It can be seen by inspection which of the two 
urvee B or O approximates more to curve A 
Further evidence against the applicability of the 
sampling Theory to our data is given if we aatume 
the truth of this theory (with MaokieB equations) 
wd eet out from the observed value of of ttiat is 
0 031 

Sinoe at =■ 0 468/v'# 

VAT - 16 and N -= 226 

(*)'/'v* 

0 061 

whereas the observed value of s, is 0 087 

William Brown 

Psychological Department 
Oxford 
March 21 
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Water Supplies and Emergency Legislation 
Whkn wo w sh to dotermmo the n lation between 
the rain folbng on an area and the volume of water 
lelivered by the stream draining that area we are 
faced with a problem as yet unsolved The geo 
logical physioal and meteorological conditions of 
r ver catchment basins are so van d that a search 
for a mathematical expression connecting y eld 
from rainfall appears to be in vain 

The simplest and most accurate method for such 
determination in as suggested in tho leading article 
in Nature of April 28 by the actual measurement 
of stream flow for a considerable number of years 
so as to ascertain the mean the maximum and the 
minimum flow that may bo expected and also the 
variation of stream flow during the seasons of the 
year Comparing the results so obtained with the 
rainfall during those years we may be able to deduce 
with some reasonable accuracy stream flow in year* 
n which rainfall records are available and stream 
flow gauging)) are not 

Observation of stream flow in Great, Britain have 
• eon neglected and the same remark applies to 
bservation of water levels in our wells Some yean 
ago the British Association laid down a senes of 
questions w regard to wells which appear to have 
been lost sight of It is possible that the limited 
funds allotted for investigations of this nature our 
tailed the information collected 
The heavy reins of 1927 tho disaster of January 
1928 and the following wet years caused tho oountry 
to be more concerned with floods and arterial drainage 
than with drought leading to the appointment *f 
the Royal Commission of 1927 and the passing of 
the Drainage Aot of 1630 and so to the formation 
of Catchment Boards with the result that schemes 
for widening and deepening our rivers and carrying off 


the rainfall as quickly as possible are under oonaidera 
tion 

Speculative building on riparian lands subject in 
former years to flooding at very long intervals are 
now more frequently flooded due to the increased 
flow from drainage of lands permeable areas and 
arterial roads and this has increased the demand 
for a more rapid carrying away of flow due to rainfall 

The problem that now faces the country is tho 
preservation of our spnngs Most of our rivers 
derive thoir dry weather flow from springs the only 
source of supply of which is the percolation of our 
winter rams to the ground water plane of saturation 
and instead of widening and deepening our nvers to 
pass off extraordinary floods qu okly the flood water 
should be allowed to spill over the nver margins so 
that as tho flood slowly subsides the water u enabled 
to percolate into the subsoil One other suggestion 
I woul 1 make is a return to Mr Joseph Elkington s 
sulk hole drainage That is instead of pass mg off 
rain water from whatever sources it may be received 
into stream*) art 1 thus swell our nvers it is passed 
into soakago pits or absorbing wells placed at 
suitable ntervals ami sunk to permeable areas and 
thus to pass the rainfall to ground storage 

.The Catchment Boards I would suggest should now 
confine their activities to the measurement of Mtreara 
flow and its com latn n with rainfall to carry out 
the requirements of tho British Association in regard 
to ripar an lands s ibjoct to periodic flooding so as 
to reserve them for pasture or agriculture and to 
prevent speculative building thereon 


tint 3 

60 Hamilton Terraco 
NWS 
April 27 


J M Laoky 


Factors Controlling Moulting and Metamorphosis in 
an Insect 

In the blood sucking bug Rhodniu* prohxus 
moulting oocum at a delmite interval after fooding 
only one meal being necessary in each stage The 
morphological changes at moulting are relatively 
slight save at the fifth moult when the insect 
becomes adult 1 It is therefore oonvomont (without 
prejudice to questions of homology) to refer to this 
final moult as metamorphosis In this last stage 
the interval between feeding and moulting averages 
twenty eight days If its head is removed soon after 
feeding the insect will not moult—although somo of 
these headless indiv duals have rema nod alive more 
than eleven months But there is a critical period 
about seven days after feeding after which moulting 
is no longer prevented by decapitation If the blood 
from an insect decapitated after this critical period 
is allowod to circulate m an insect decapitated before 
this period the latter is caused to moult Clearly a 
moulting hormone is present and it is probably 
socreted in the head Of the organs in tho head the 
only one which shows distinct changes during this 
period is the corpus allatum the cells of whioh swell 
up to a maximum at about the sovi nth day after 
feeding and then dimmish Perhaps this is the 
source of the moaltmg hormone—though the evidenoe 
on this point is still moomplete 

Similar results have boen obtained with the 
earlier nymphs But if the blood from a 6th or final 
nymph decapitated after the ontioal period is allowed 
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to circulate m a 4th nymph decapitated before thin 
period, the latter show* a premature ‘metamorphosis’ 
and develops adult characters Two explanations of 
this result are possible either (a) the moulting 
hormone of the 6th nymph differs from the moulting 
hormone of the earlier nymphs , or ( b ) tho hormone 
u always the same, but the earlier nymphs produoe 
m addition an inhibitory hormone which restrains 
metamorphosis Of these alternatives the aeoond 
appears to be correct For if the 4th, 3rd, 2nd, even the 
1st nymphs are merely decapitated around the ontioal 
period’, a certain number of them suffer a precocious 
metamorphosis' and develop into diminutive adults , 
while others show intermediate characters (prothetely) 
— due, perhaps, to the varying quantity of the 
inhibitory factor present in the blood at the time of 
decapitation 

Two factors, therefore, seam to be concerned in 
the growth of Khodmua a factor initiating growth 
or moulting, and a factor inhibiting ‘metamorphosis’ 
—both probably secreted in the head, and perhaps 
in the corpus allatum These results, whioh will 
shortly be published in full, oonfinn and extend the 
well known conclusions of Kopcd* 

V B WIGGUB8WOBTH 
London School of Hygiene 
and Tropical Medicine, 

Koppol Street, W C 1 
April 12 

■Wlsgfamuth V B Quart J liter Sei W *70 1983 

* Kopec? B , Biot B*U 4S 188 1988 IS 1 1984 Biot QmanUt 

• 876 1987 

Spontaneous Crossing-over between X- and 
Y-Chromosome* in Drosophila melanogaiter 

Muixkb and Painter* showed that more than one 
third of the X chromosome is almost inert genetically 
and corresponds to a section of the Y, and Fnesen* 
obtained crossing over of autosomal genes in males by 
exposure to X rays It therefore seemed worth while 
investigating whether crossing overtakosplaoe between 
tho X and Y chromosomes in the male during normal 
meiosis The gene under investigation, bobbed (shorter 
and finer bristles on the thorax), is the only one so 
far located both in the inert region and the Y 
chromosome 

Males oontaming the mutant gene bb (bobbed) in 
their Y chromosome and its normal allelomorph in 
their X chromosome were crossed with bar bobbed 
females with attached X chromosomes carrying Bbb 
(bar eye) and a Y carrying 66 By this method every 
ohango taking plaoe in either 66 locus in the male can 
be detected 

Tho result of the crow was 

Expected flies Exceptional flies 
Phenotype £669 normal* £+669 66* 

422 666 46 

The exceptional £+66 females (bar, non bobbed) 
and 66 males (non bar, bobbed) oould have arisen 
either by crossing-over or by mutation both of 
normal to 66 m the X chromosome, and of 66 to 
normal in the Y chromosome The £+66 females 
oould not have arisen by detachment of one of the 
attached X ohromosomes smee they were homozygous 
for bar eye The hypothesis of mutation seems to be 
exoluded by tho high frequency of the exception® 

The possibility of spontaneous crossing-over m the 
males nag been suggested by Stem’s* discovery of 


translocation of parts of the Y to the X-, and 
Darlington’s* description of oytologioal oondition* m 
the spermatogenesis of DreeopMa peeudo-obteura, 
which makes the occurrence of crossing-over quit* 


Department of Zoology, 
University College, London 
April 28 

1 X M AM, • 1938 

•Smmm 71,1933 

* X ut4 Abet II , 1919 

• Oaurtier II 1934 


The Attitude of the German Government towards 
Science 

Prof Sta&x’s letter m Natubs of April 21 may 
not prove oonvmcing to all its readers The faet that 
non Aryans’ have been expelled from other posts 
does not neoeaaanly justify their expulsion from 
scientific positions unless the premise that ‘two 
blacks make a white’ has first been conoeded 

It u difficult also to reoonoile his assertion that 
scientific research is perfectly free in Germany with 
the reported speeohes of such officials as the rector 
of University of Frankfort, who u alleged 1 to have said 
Nowadays the task of the universities is not to 
cultivate objective soienoe, but soldier like, militant 
science, and their foremost task is to form the will 
and character of their students" This is not an 
isolated example of the attaok on objectivity, on, in 
plain English, truth, which appears to be taking 
place m modem Germany For that reason many 
British scientists foel that criticism of the present 
German government may not merely be of value to 
their expollod oolleagues, but also to those ‘Aryan 
Germans who are still trying, under very difficult 
conditions, to uphold their country’s great tradition 
of objective science 

J B 8 Haldane 

16 Park Village East, 

NW1 
May I 

1 Mm, Jose 8, 1988 


Psychology of Musical Experience 
I have long been impressed by a passage about 
Lagrange, the prince of mathematicians, in Thomas 
Young’s biographical sketch ‘‘In the midst of the 
most brilliant societies he was generally absorbed m 
his own reflections and especially when there was 
music, in which he delighted, not so much for any 
exquisite pleasure that he reoeived from it, as 
beeauae, after the first three or four bars, it regularly 
lulled him into a tram of abstract thought, and he 
heard no more of the performance, except as a sort 
of aooompanunent assisting the maroh of his most 
difficult investigations, whioh he thus pursued with 
comfort and oonvemenoe ” 

I now notioe that it correlates rather closely with 
a hrrnark of Darwm, the prrnoe of naturalists, in the 
well known passage in nis autobiography where, 
after describing tile atrophy of his tastes for literature 
and painting and music, he proceeds "Music g mm 

ally sets me thinking too energetically on what I have 
been at work on, instead of giving me pleasure " 
Joseph La km cut 

Holywood, Co Down 
April 6 
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Research 

Prehistoric But Anglia Dr Cyril Fox, m his presi 
dentiml address to the Prehistoric Society of East 
4nglw for 1033, which is published in full m the 
Proceeding* of the Society, vol 7, pt S, discusses the 
implications of a senes of mops showing oultural 
distributions from neolithic tunes to the iron age, 
that is, from about 2300 bo to ad 50 He points 
out initially that in the Lowland area of Great Britain, 
of whioh East Anglia is a part, human distribution 
is determined by the character of tho soil Hence 
Last Anglia is divided into three cones, of which two 
a western and an eastern, suitable for the habitation 
of early man, are separated by an unsuitable area, a 
plateau, forming the East Anglian watershed, which 
is extended southward to the Thames valley by the 
exposure of the London clay In each suooeamve 
period, therefore, the distribution maps show that 
the area of closest settlement was within the inner 
curve of the clay oovered watershed, with a second 
area of density in the lower Thames valley and 
estuary A shift of the population on the ohalk bolt 
in the oouree of ages was aocoropamed by a like 
southward movement on the coastal belt, as the 
estuarine trade sought the shortest route to its 
markets in the centres of denser population through 
tho valleys which penetrated the plateau in the 
direction of the settlement area on its western side 
Changes in distribution of population on the chalk 
belt m the later periods indicate the opening up of 
fertile but less easily worked, lands by the Iron Ago 
Celtic tribes, to whom the Belgse found themselves 
opposed and against whom they erected their great 
system of earthworks, when they had oocupied the 
hitherto unexploited land around St Albans, which 
they had reached from the Thames valley and not 
from the east ooast Differences m type of diatn 
button bring out olearly the distinction between the 
products of a locally developed culture, of objects 
imported by trade, and of those introduced by 
invasion The senee of maps strikingly confirms the 
reliability of the available datef as an index—though 
an inoompleto reflection—of the life of the dwellers 
in the region, showing where it was vigorous, where 
it was sluggish, and where almost entirely absent 

Miss Physiology in Animals W 0 Alice (Biol Rev , 

9 Pt I, 1934), in reviewing recent work on mass 
physiology, remarks that analysis of the reactions 
leading to the formation of aggregations m Nature, 
or m the laboratory, has scarcely proceeded beyond 
the recognition that much of such behaviour is innate, 
although recent evidence indicates that** part of the 
schooling behaviour of the fish Ameturu* is acquired 
rather than inherited It is easy to demonstrate that 
overorowdmg le sse n s the rate of growth of organisms, 
evidence is presented that under o r o wdlng (for 
example, m mealworms, fishes, mioe) frequently has 
tha same effect The results from aggregation upon 
the rate of oxygen consumption vary with different 
annuals, thus, for example, goldfishes m small groups 
use leas oxygen than when isolated, but with the 
more closely sohoolmg Amewrtu opposite results are 
reported Groups of animals are able to afford pro 
tection to their members if exposed to toxic con 
ditions due to the absence of accustomed salts (as the 
marine flat worm Procerode* does when placed m 
fresh water) or to the presenoe of toxic substances 


Items 

such as oolloidal silver The amount of protection 
has been measured for some examples and the pro 
teotrve mechanisms are discussed The transition 
from parthenogenetie to sexual reproduction m 
certain Crustacea (Cladooera) has been shown to result 
from over cr owding Tho effect of numbers present 
upon the rate of learning differs with different animals 
and even m the same animals with different problems , 
thus, fishes learn to run a simple mate more rapidly 
if in groups than if isolated, but they learn less readily 
to jump for a bit of worm hold just above tha water 
level Cockroaches learn to run a simple mace more 
slowly if more than one is present in the maze at the 
eamo tune Groups of birds show a fairly definite 
flock organisation whioh may or mini not be related 
to active leadership of the flock The whole range 
of mass physiology has been presented with the 
thought that it forms a largo part of the background 
for social life’ 

New Snails from Hawau Mr C Montague Cooke, jun 
in his paper New Specie* of Amastndm ’ (Bernice P 
Bishop Museum, Occasional Paper*, 10, No 0 , 1933) 
describes many new members of this interesting 
genus, which is peculiar to the islands of the Hawau 
group, usually living on or under trees or under 
wood and stones These snails are viviparous and 
bear embryos of a fair size, the embryomo whorls 
having distinct sculpture One specimen of Amaetra 
( Metamastra) guhclnana dichroma, now sub species, 
although not quite frilly grown oontamed an embryo 
of about two and a half whorls Many of the shells, 
however, were found dead and m one locality, East 
Maui, Kula, near the division between the lands of 
Keokea and Kamaole where there are the last 
remnants of a native forest of a few decades ago, 
there were numbers of dead shells of several species 
and genera scattered among the loose surface stones 
Under a single stono about two or three quarts of 
the nohest fossiliferous earth was uncovered From 
this mass of earth about 1,300 whole or nearly whole 
shells were picked out with representatives of about 
70 species belonging to 23 genera including a new 
species Amaetra inopinata Undoubtedly this region 
was inhabited by a rich land snail faftna some time 
within the last hundred years A number of these 
speoiea must be entirely extinct as no native forest 
area is located within several miles The shape of 
the various forms varies enormously, some of the 
■hells flat and almost like a Planorbis others Achalma 
shaped, some suustral 

Japanese Decapods A valuable monograph on the 
distribution of decapod crustaceans inhabiting the 
continental shelf around Japan, chiefly based upon 
materials oolleoted by the S 8 S6y6 Morn, during 
the years 1928-30, by Yu Yokoya (J OoU Agnc, 
Tokyo Imperial UmvereUy, 12, No 1, 1933) gives 
a very good idea of what is oommon and what is 
rare m this area, all tho reoords are given with 
sex and egg (if any) included, so that the breeding 
seasons are also shown The extensive material from 
069 stations was oolleoted during the biological 
survey of the continental shelf of Japan, surrounding 
Honsyfl, 8ikoku«nd Kyfrsyfl, by the surveying ship 
of the Imperial Fishery Experimental Station of 
Tokyo 292 species of decapod* are recorded, 02 
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being new to aeienoe, and there are 33 now records 
for Japanese waters, whilst 3 new genora are pro 
posed Most of the stations were of 100-400 metres 
depth, therefore few shallow water forms are ui 
eluded Some species have a northerly distribution 
extending from central Japan as far as the Bering 
Sea, Alaska and the west of America, others a 
southerly distribution to the Malay Archipelago, 
Indian Ocean and Australia The northern species 
were collected mainly from the west side of Japan, 
the southern species mainly from the east, but there 
are some notable exceptions and the subjeot is a 
complicated one which is discussed together with the 
position of the currents Two maid currents are 
well known, the warm current, the ' Kuro siwo”, 
sweeping the south east coast from the East Indian 
region and turning eastward, and the cold current, 
the “Oya 8two", entering the North Pacific by the 
Bering Strait, principally deflected along the western 
side 


Hydroids u Enemies of Fishes E W Gudger (Ana , 
Mag Nat Hu* , 13, No 74, Fob 1934) remarks that 
tho lower invertebrates are commonly thought of as 
food for fishes rather than as enemies—and so they 
are broadly speaking—but he brings together the 
reoorded observations on Hydra and sessile oolomal 
hydroids as fish eaters, beginning with those of 
Trombley (1744) who saw young roaches, about one 
third of an inch long, caught by tho tentacles of 
Hydra, earned to the mouth and swallowed 
Beardsley (1904) found the mortality among trout 
fry in the troughs of a hatchery at Leadville, Colorado, 
to be due to the presence of great numbers of Hydra 
palltda (130 per square inoh in one trough) and a 
heavy mortality in tho ponds of a trout hatchery in 
Germany was due to the presence of Hydra fusen 
The author summarises the aooounts of the attacks 
of Polypodvum on the ovarian and free ova of tin 
sturgeon of the Volga, of the oolomal hydroid 
Hydnchthyi mtrui whioh has been found on sea fish 
off Rhode Island and was believed by hewkee (1887) 
to be parasitic, of H boycet described by Warren as 
parasitic on Mugd and other fish m South Africa, and 
lastly of a species of Clytxa which fed on young angler 
fish (J Lophtui) in jars in the Plymouth Laboratory 

Parasites of die Hessian Fly Miscellaneous Publics 
tion No 174 of the U 8 Department of Agriculture 
(Dec 1933) consists of a paper by Mr A B Gahan 
on the serphoid and ohalcidoid parasites of the 
Hessian fly m America Some 41 species arc clearly 
described and figured with very frill synonomy and 
biological data Sinoe many of the species dealt with 
also oocur in Europe, this work is one which is of 
importance to British and other extra American 
studenta of the parasitic Hymenoptera Particular 
interest is attached to the species Eupelmella (Eupel 
mui) vmm ularts, Rets, which appears to be one of 
the most polyphngic spooies of all tho Chalcids, since 
its recorded hosts embrace no fewer than 68 species, 
belonging to six of the major orders of insects This 
feature is all the more remarkable from the fact that 
the insect has greatly abbreviated wings and is in 
eapable of flight Five generations have been reared 
in a single season and males are unknown Geo 
graphically it extends from the British Isles to Russia 
eastwards, and to Italy in the south in North 
America it is likewise very widely distributed Owing 
to its polyphagio habits, it appears to be of little 
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eoononuo value as a primary parasite The most 
efficient parasite m the biological oontrol of the 
Hessian fly seems to be PlatygasUr htemalti, Forbes 
and, in North America, it is practically the only 
species which attacks the autumn generation of that 
host 

Plant Tumours and Polyploidy Dontoho Kootoff and 
James Kendall give some details (ArcAm Mihro 
btologte, 4, 487 , 1933) of the cytology of tumourous 
growths produoed m plants by various means—ui 
some oases occurring generally over an interspecific 
hybrid, in others induced by injection of various 
chemical substances into the tissues or by injection 
with Bacillus tumefacieni They regard these tumours 
as m all oases similar in construction, and in certain 
cases have been able to show that some of the cells 
in their neighbourhood have beoome either bmueleate 
or multinucleate or polyploid Suoh nuclear changes 
they attribute to an increased viscosity of the proto 
plasm, which makes the separation of the ohromo 
somes more difficult after they have divided From 
the neighbourhood of these tumours in some cases 
roots arise m which all the cells are polyploid or 
whioh have a ohimaeral structure as regards polyploid 
and normal nuclear apparatus In other oases it was 
possible by cutting back shoots m the neighbourhood 
of tumours to obtain polyploid shoots and thus poly 

C d individuals oould be separated and propagated 
authors are thus led to suggest that some of 
the various polyploid typos that have been found 
growing naturally may have arisen as tho result of 
cell disturbances produoed by bacterial or other 
infection 

Earthquake Seawaves in North-East Japan The Paciflo 
coast of north eastern Japan, perhaps more than 
any other region in the world, is subject to the inrush 
of destructive tunamti or earthquake seawaves, the 
most recent examples being those of 1896 and 1933 
Earlier tunamti along the same coast are described by 
Prof A Imamura (Japan J Aitr Oeoph , 11,79-93 
1934), who gives two reasons for their occurrence and 
destructiveness Off this coast lies the deep Tusoa 
roora trench, in which changes of level occur one 
after another m its bed, while the ooast contains 
numerous V or U shaped bays opening towards the 
trench Excluding tunamti less than 10 ft in height. 
Prof Imamura enumerates 16 from 869 until 1933, 
of which those of 869 and 1611 were the greatest 
In the latter year, about 4,783 lives were lost, the 
height of the waves being 66 ft as compared with 
48 ft m 1896 and 20 ft in 1933 From 1611 until 
1689, there were five tunamti along this ooast Then 
came a pause of one and a half oentunes, followed 
by another epoch of activity culminating in the 
disaster of 1896 A few hours before the amval of 
the tunamti m 1894, 1896 and 1933, large secondary 
undulations were observed in the water of the V- 
shaped inlets, suggesting that minor crustal deforma¬ 
tions had occurred before the great movements that 
gave rise to the main tunamti 

Long Period Temperature Changes In the Monthly 
Weather Rtvtete of September 1933 there is an in 
tt* resting study of long period temperature trends by 
J B Kincer, that is earned back m oertam oases 
to the latter part of the seventeenth century A 
number of temperature reoords are analysed m a 
manner that has been found specially suitable for 
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showing gradual change* The nun of the annual 
mean temperature* for the flnt twenty yean of a 
record is obtained and is plotted as the flnt point 
n a c u r v e a d d itio n a l point* being obtained by 
ubtnotmg the figure for the first year and adding 
1 at for the twenty flnt and ao on In this method 
an occasional exceptional year or two hae only a 
light effect on the general run of the ourve The 
analysis was applied to reoords in middle latitudes 
both in North America and Europe and to a few 
other parts of the world with rather striking results 
It appears that m middle latitudes there has been 
an upward trend tinoe about the second quarter of 
the nineteenth century in spring autumn and 
winter the change being generally about 3 —a 
substantial figure when dealing with means for 
periods so long as twenty years The longest records 
are generally made in or very near to large towns 
and the possibility that the effect may be due to 
the growth of such towns and the consequent increase 
of the influenoe of artificial boating was considered 
A number of overlapping reoords at town and oountry 
stations in the same State in America showed such 
striking similarity that it was concluded that the 
fleet is general and corresponds with a world wide 
hange of climate 


Absorption of i cm Wave* Cleeton and WilhamH 
1 ave successfully produoed waves down to I 1 om in 
length by a vacuum tubo oscillator and have made 
absorption measurements of these waves in ammonia 
gaa (Phye Rev l*eb 15) In aooordanoe with a 
theory of Dennison the gaa shows a strong absorpt on 
band in this region with a maximum absorption at 
X 1 25 cm The oscillator used employs a special 
type of thermionic tube with a split anode The t ibe 
a placed in a strong magnetic field and the frequency 
of oscillation depends primarily on the tune of transit 
of the electrons between cathode and anode The 
frequency may be varied over a small range by 
changing the magnetio field and the circuit voltages 
There is a small Lecher wire system inside the vacuum 
tube The spectrometer has an eohelette grating of 
18 elements and conoave mirrors for focusing the 
waves which are detected by an untuned crystal 
detector at the focus of one of the mirrors 


Electrical Measurement of Small Vibration* In the 
report of the Aeronautical Research Institute Tokyo 
Imperial University (No 103 Feb 1034) there m an 
interesting paper by J Obata 8 Monts and Y 
Yoshida describing an electrical method of measuring 
small vibrations and it* application to the measure 
raent of the vibration* of airscrew blade* The 
eksotnoal arrangement used oompnsel'ta eleotnoal 
circuit containing a triode An oscillation with a 
frequency of about 000 000 cycles per second oan be 
started m the circuit The displacement or vibration 
to be measured is made to produoe a corresponding 
change m the anode current of the vacuum tube and 
this change is reoorded by an oscillograph The 
novelty of bhe method is its extremely high sensitivity 


to oaotaet with the moving body It is known that 
ie vibration of the sorew blades » one of the factors 
aflsatmg the sound emitted The positions of t&e 
loons and nodes were determined for model amorc 
and an actual airscrew OaoiUograme a 

djown^Brthe vibrations of the blades for given 
striking and measuring points Partly good agree* 


meat between the observed and the calculated values 
u obtained The most oonsptouous feature observed 
m the reoords of the vibrations of blades is a remark 
able beat which is especially prominent in the case of 
metallio airscrew model* It was found that a slight 
change in the manner of clamping the airscrew model 
gave rise to marked changes in the number of beats 
produced per seoond The beat is undoubtedly pro 
duoed by the ooupled vibration of the two blades 
The degree of coupling is altered by changes m 
damping It is interesting to note that when a four 
bladed airscrew model is vibrating then at the instant 
of the downward stroke of one of the blades the ends 
of the three remaining blades spring upwards 

Mulnplet Intensities in Stars Mr A D Thackeray 
has described an investigation of multiplet intensities 
in thirty stars m the late types K 5 and M (Mon 
Not Roy AM Soc Deo 1038) His work which was 
carr eil out with the frill spectrophotomctno method 
oon firms the results reported by workers at 'Xerkes 
Observatory who had announced that visual eati 
mates of 1 ne intensities demonstrated the exutenoe 
of anomalies in certain multiplets The relative 
intensities of the lines in a multiplet as they appear 
in a stellar spectrum do not agree with the theoretical 
values which have bo n confirmed by laboratory 
experiments The effect in solar multiplets was first 
reported by Minnaert and ndependently by Woolley 
A great deal of argument has been directed towards 
examining the cause of the anomaly so far without 
arr ving at any oonolusive result Thackeray discusses 
some of these arguments m the paper under review 
The bolar Physics Observatory Cambridge at which 
Thackeray earned out the work is to be oongratu 
latod on being amongst the first observatories to 
produoe finished results of stellar spectrophotometry 
on narrow absorption lines with a si t spectrograph 

Plate Efficiency in Fractionating Columns A paper 
was read by Mr A J V Underwood before a joint 
mooting of the Institutions of Chemical Engineers 
an 1 Petroleum Technologists on March 21 dealing 
with the determination of plate efficiency m firac 
tionating oolumna with complex mixtures The essence 
of the paper wa* an evaluation of individual plate 
efficiency which is generally taken as the ratio of 
change m composition of the vapour effected by a 
plate in the oolumn to the change in composition 
which would result if the vapour after passing 
through the plate were in equilibrium with the liquid 
on it It was claimed that this efficiency could be 
calculated for each component of the mixture knowing 
the composition of the vapour below and above the 
plate the composition of tbe liquid on the plate and 
the composition of the vapour that would be in 
equilibrium with that liquid From the above it 
would seem that to obtain these data for any given 
fractionating oolumn would involve numerous 
analyses of liquids and vapours in oon tact with every 
plate but the author showed that it is only neoeseary 
to determine liquid compositions leaving vapour 
compositions to be calculated by the use of material 
and thermal balances The assumption that an 
efficiency of the order of sixty to seventy five per 
oent is to be expected in practice waa not supported 
by much available experimental data i probably this 
efficiency is seldom attained and if it u on the low 
aide then there is considerable soope for progress m 
modification of plate design 
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The Explanation of Supraconductmty 


I T 18 customary to describe the supraconductive 
state of a metal by setting its speoifio electric 
conductivity e equal to infinity I wish to direct 
attention to another possibility namely that the 
supraconductive state can be described much more 
adequately by setting equal to infinity the dielectric 
constant t of the substanoc its conductivity a 
remaining finite or even becoming equal to zero 
The actual meaning of the new definition can be 
seen from a comparison of the mechanism of ordinary 
electric conduction (« finite) and ordinary polansa 
tion (t finite) In the former case the electrons 
called fre< move independently the conduction 
current being constituted by a drift motion due to 
the action of an external electric field and super 
posed on the unperturbed random motion of the 
individual electrons In the second case the electrons 
called bound aro displaced bj the electno field 
simultaneously m the same direction the polarisation 
current being due to an orderly collective motion 
of all the electrons Under normal conditions the 
displacement of the electrons with regard to the 
respective atoms remains small compared with the 
interatomic distances this corresponds to a finite 
value of the dielectric constant The assumption that 
the latter becomes infinite means that under the 
action of an infinitesimal held the electrons are dis 
placed simultaneously over Unit* distances each of 
them passing successively from an atom to the next 
one like a i ham gliding over a toothed track 

Such a collective motion of the bound electrons 
will constitute an electric current just as much rb 
the individual motion of the free electrons but a 
polarisation current rather than a conduction one 
The electrostatic mutual action of the electrons 
moving eillectively in a chain like way will stabilise 
them against the perturbing action of the heat 
motion of the crystal lattioe which will result m the 
permanence of the polarisation current after the 
disappearance of the electric field by which it was 
started 1 This permanence which has been 
erroneously interpreted as corresponding to an m 
finite value of the specific conductivity must be 
interpreted m reality as corresponding to an infinite 
value of the dielectric constant Now how is it possible 
to explain the occurrence of such an infinite value T 
This turns out to bo a very simple matter the 
appropriate mechanism having been considered 
already by Hertzfeld who however failed to give 
it the correct interpretation Consider a chain of 
equally spaced atoms with a polarisation coefficient x 
This means that an violated atom assumes under the 
action of an external field E an electno moment 
p «* <xE If the field E is acting in the direction 
of the ohom then in oomputmg the polarisation of a 
certain atom we must add to it the field E produced 
by all the other atoms in virtue of their induced 
electnc moments All these moments being the same 
we get 



and consequently 
whence 

a E 


We thus see that with a finite value of a for ni 
isolated atom an infinite value of the effectiv 
polarisation coefficient a for the atom chain 
obtained if 

4 52 a > a* (>) 

The sign > corresponding to a negative value ot 
a need not be distinguished from the sign » n 
both cases the atom chain is characterised by th 
instability of the electron chain connected with it 
This instability which has boon noticed previously 
by Hertzfeld was interpreted by him as an indies 
tion of the fact that the electrons no longer remain 
bound but become free conduction electrons Thus 
the inequality (2) was considered as characteristic of 
the metallic state in general I behove that it w 
characteristic not of the metallic state but of th 
supraconductivo state a supraconductor being rather 
a dielectric with freely movable electron chains (that 
is with ■ *- «) than a metal 

According to a theory of the metallic stab 
developed in a rather qualitative way by 81ater* and 
recently greatly improved and generalised by Schubin* 
the normal conductivity of a metal is duo to a partial 
ionisation of the atoms a certain fraction s of all 
the atoms becoming positive ions and an equal 
portion (to which the corresponding electrons are 
attached) negative ions If these electrons are bound 
very weakly they may be considered as free in 
the usual sense of the wonl The conductivity of h 
motal is equal to the sum of the conductivities du 
to these free electrons or negative ions on one hand 
and the positive ions or holm on the other The 
mechanism of electrical conduction consists m the 
individual jumping of an electron from a negative 
ion to one of the neutral atoms surrounding it (which 
is thus converted into a negative ion) or from a 
neutral atom to a positive ion which thus becomes 
a neutral atom its rfilt being switched over to th 
donor We meet with the same type of electnc 
conduction in electronic semi conductors* The chief 
distinction between a metal and a semi conductor 
oonsiats m the fact that in the former case s > 0 
at the absolute zero of temperature (T) whereas 
m the latter case s =- 0 at T — 0 increasing according 
to the Boltzmann equation (s <= ce~WlkT where W 
is the ionisation energy) with the temperature 
The elements which are likely to beoome supra 
conductors form an intermediary group m the sense 
that at ordinary temperatures they are relatively 
poor conductors Like the ordinary semi-conductors 
the dependence of then conductivity on the tempera 
ture is however of the same character a4 that of 
typical metals (negative temperature coefficient) 
This means that in the case of these intermediary 
elements or half metals we have to do with sub 
stances which are characterised by a practically 
constant value of the ionisation fraction • Their 
small conductivity can be explained either by a 
small value of * or by a small mobility of the inch 
vidua] electrons (which seems the more probable 
alternative in view of the correlation between supra 
conductivity and the Hall effect discovered by 
Kikoin and Lasareff) The fact that, in ordinary 
circumstances, that is above the ‘transition tem 
perature' T, these eubstanoee are not supraoon 
ductive can be explained by the finite value of their 
dielectric constant as determined by the polansability 
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ot ions stripped of the conduction electrons The 
i ature of the transition which takes place when 
the temperature T is decreased below T e can thus 
be very simply interpreted by assuming that at 
this temperature « suddenly falls from a certain 
rather high value to zero and that the polarisation 
^efficient a of the resulting normal atoms with their 
fill complement of bound electrons satisfies the 
nequality (2)* The very fact that the substance 
loses its conductivity (a falling to zero along with «) 
thus transforms it from a metal into a dieloctnc with 
c -3 so that 18 it becomes a supraconduotor 
Both the necessity and the sharpness of the 
transition a -» 0 (that is o — 0 and * -»®) can be 
asil} understood if wt assume that the state a 0 
has a smaller energy than the state a > 0 It results 
from Slater s and especially from Schubin 8 calcula 
tions that the lowest energy level for polar (lomo) 
states may correspond to a finite value of a whothor 
this lowest level lies below or above tho energy level 
corresponding to a — 0 It can further easily be 
seen that the distance between the successive leteli 
m a band of levels corresponding to a given value 
ol a is very small compared with kT even for ex 
Iremoly low temperatures (of tho order of a few 
d grees K ) If further the total width of th< band 
was also small compared with IcT the ontiopv of 
the state a > 0 could be calculated as klgg where 
g is the statistical weight of the whole band that is 
th mmibor of ways m which tho state a is realised 
Taking all possible distributions of the ns electrons 
(negative ions) and na positive holes (positive ions) 
between the n atoms we get 

9 L(ns) (,“ na) 1 

Tho transition 0* is thus connected with an 
u crease of entropy 

Ai) 2I[nlgn — »i*lg na — (n ne)Ig(n ns)] (3) 

In reality the width of a band is of the order of 1 
volt and therefore at least a thousand times larger 
than kT at the transition point This will result in 
a much smaller entropy increase At) . 

So long however as At] > 0 it follows that the 
state s — 0 must be stable at low temperatures and 
the stato a > 0 at higher ones 
The transition temperature T e as determined by 
the equality of the free energies of the two states is 
given by 

Te “ "Sr) < A ' “ *• “ *•> ( 4 ) 

1 along • — } (which is probably an exaggeration) 
and calculating At) with the help of (3) we get 
At] ■■ 1 7** If T 4° (say) the transition energy 
Ac should be of the order of 14 small calories per 
gram atom This value is greatly reduced if the 
width of the energy band under consideration h 
largo compared with nT its effective weight being 
accordingly small compared with g 
Wo thus see that the second condition for supra 
c nductivnty is expressed by the inequality c* > « 0 
at T «= 0 But this is not all Equation (1) is a good 
ipproxunation so long as the oharn like displacement 

t s esBiiltr l» p ratoMy raffiaed I W an acUl^ sHhoafr m* 

Unite tend ntateSKTocMtea? down's? U» sbtohito wo oTton 
tewte w wte tea saprsecsdactow » hangs to s Unite ralu* lUfbtty 


of the electrons x is small compared with the inter 
atonuo distance a When x approaches {a the 
electrons are pushed back by a force which vanes 
more rapidly than the first power of x and can be 
overcome through the quantum mechanism of the 
tunnel effect If a large number of electrons N are 
moving together in a chain like way they behave 
Like a partiole with an N fold mass the transition 
probability being correspondingly reduced Now m 
his second thoory of supraconduotivity Kromg* has 
shown that a chain or as he puts it a linear lattice 
of electrons bound to each other in a quasi elastic 
way can be displaced through a pci iodic held of 
force (with a period a equal to the average spacing 
between tho electrons) under tho condition 

hjb^m > a\ (6) 

where h is Planck s constant m tho mass of an 
electron and b is the rigidity coefficient of the electron 
lattic Putting b raja* * whore r is a numerical 
coefficient of th order 1 Kromg find-, that the 
c inditun (ft) in fulfilh d if a is of the order of lens 
than a few Angntrdm units Ihm seems to Hhow that 
a linear lattice that is chain of electrons is prac 
tu ally always to ovable with respect to the correspond 
mg cham of atoms provided the condition (2) 
which is much more nstnetive is fulfilled also In 
fact thi latter condition scorns to be the mathematical 
formulation of the possibility of treating the (bound) 
electrons as a kind of lattice I lo not believe in the 
reality of the three dimensional lattices postulated 
bv Kromg in his first paper He has himself shown 
that suoh lattices oven if they exist could not be 
moved thnugh the ionic lattict As a matter of 
fact oni dimonsic nal lattices or rather mov able 
cha na of bound electrons fully suffice for the 
explanation of supraconductivitj Such chains need 
not bo movable m all directions It is sufficient to 
assume that they should Lx movable m one par 
ticular crystallographic direction corresponding to the 
smallest spacing between the atoms th( dielectric 
constant being infinite for this direction and pro 
serving a finite value for all the others 

In spite of its shortcomings Kromg s ths>ry is 
certainly the nearest approach to the correct explana 
tion of suproconductivity published hitlierto, the 
present theory differing from it mor in firm than 
in essence The theory I advanced before which 
was based on the supposed stabilisation of tho free 
electrons (against heat motion) by their electro 
magnetic action was wholly erroneous m this par 
ticular respect It was correct howover in describing 
the motion of the electrons in the supraconductive 
state as an organised collective motion This led 
to the result that a metal must possess when in this 
state an enormous diamagnetic susceptibility This 
corollary subsists m the new thoory and is oorrobor 
a ted by the fact recently discovered by Mussner that 
the magnetic permeability p of a metal in the supra 
conducting state drops to zero A supraconduotor can 
thus be described as a body with p — 0 and « * * 
its electrical conductivity o in the exact sense of the 
word being either finite or even zero 

A more complete acoount of the present theory 
will be published elsewhere J Frenkel 

1 The effect* of best motto* of the en (tel tatttor on the Individual 
electron* an mutually cancelled Cf ft grants * f N COS 

a** m sos i»3o 

*CT J Ul 3U Auf in 1811 
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Flora of Tibet 

T HE plant collection made by Capt i Kingdon 
Ward in Tibet last year for the British Museum 
(Natural History) oompnees about 750 items, and 
more than 5,000 specimens Some 500 species are 
included The bulk of the collection was made north 
of Rima (lat 28° 25 N , long 97° 0 E ), in Zayul, 
south of the great snow range, and m Nagong north 
of the snow range The Nagong plants oomo from 
around Shugden Oompa (lat 29° 25 N, long 
97° O' E ) 

The great range of snow mountains comparable to 
the Himalaya, and running approximately north 
west to south east, divides this part of Tibet into two 
South of this range, m Zayul the mountains are well 
wooded with deciduous and evergreen forest Oaks 
maples, birch, hornbeam magnolias, Ilex and 
Rhododendron species abound Higher up there is 
conifer forest North of the range m Nagong there 
is no forest and almost the only tree, found m a few 
favoured localities is Pxcea hchiangensu There is a 
number of shrubs especially species of Lonteeru 
Herberts Spiraa, Rosa Clematie and CoioneaMtr 
but chiefly the mountains are covered with a great 
variety of herbaceous plants Thus the snow range 
acts as a ram screen Amongst the most prominent 
alpine genera are Qentuma, Primula Dracooephalum, 
Cremanthodium, Anemone and Androeace 

One of the principal results of the expedition was 
the doflmto recognition and delimitation of three 
floral zones in Tibet (1) the desert zone with very 
few species of flowering plants , (2) the outer plateau 
with a considerable alpine and a small woody flora , 
and (3) the river gorge oountry, divided into (a) 
upper goiso country with a large alpine flora and 
a few shrubs and trees (6) lower gorge country with 
a wealth of forest The disoovery that the snow range 
is an eastern extension of the Himalayan range is 
also important from a phyto geographical point of 
view, as is also the observation that the glaciers on 
this range formerly extended a long way south 
Kingdon Ward has now been able to traoe the 
southern limit of the ice during the last glacial epoch, 
from the eastern Himalaya right across to China, 
this advanoe of the ice had a profound influence on 
the flora 

In Nagong where the snow line stands at about 
19,000 ft, flowering plants in some variety were 
found above 18,000 ft , mostly, however, collections 
were made at 14,000-16 000 ft In Nayul, the snow 
line is lower most of the plants found in the Rima 
district were collected between 5 000 ft and 10,000 ft, 
a few alpine* at 10,000-15,000 ft These last include 
several species of Nomoehant 
One other type of flora requires mention—that of 
the deep Salween gorge, which was reached m 
August The heat was great the lack of water was 
conspicuous A peculiar flora of dwarf spiny or 
prickly shrubs occurs here (altitude 9,000-11,000 ft ) 
The southern country traversed u composed 
almost entirely of igneops rooks s the northern 
oountry almost entirely of sedimentary rooks, in 
chiding limestones red sandstone and slate 
On the return journey, the Miahmi Hills were 
cr oss e d by a new route This oountry, being technic 
idly a part of Assam, falls withm the Indian Empire, 
and few plants were oolleeted there 
In all, a number of new and little known plants j 
wws found, and the distribution of others, especially I 


as between the Himalaya and Chinese mountain* 
extended , though the moat important results were 
the recognition of the several floral areas in Tibet 
and the proof of the Himalayan extension, with all 
that it implies m the distribution of plants in south 
east Asia Seed of about 180 species was secured 
also a number of photographs of plants in their 
natural surroundings 

The regions which lie to the west of Shugden 
Oompa, between the Salween and the Tsangpo, still 
remam to be explored, before we can get an adequate 
idea of the flora of the nver gorge oountry 


Locust Control* 


T HE outbreak of locusts which began in the 
Sudan, Algeria and western Asia w 1926 and 
reached Kenya two years later, increased in intensity 
so greatly that it exoeeded the powers of looal cheok* 
and expanded rapidly into an enormous, widespread 
plague, ranging from Beehuanaland into Persia 
India and Turkestan It ib estimated that the 
damage this caused between 1927 and 1931 exceed* 
£6 000 000 

The Government realised the significance and at 
onoe formed an organisation, which now appears in 
the form of the Locust Control Committee of thi 
Economic Advisory Council, with headquarters at 
tho Imperial Institute of Entomology, under the 
direction of Mr B P Uvarov 

The work quickly became international Italy 
suggested a oongress in Rome where war was 
declared upon the locust by an alliance of British 
Italian and French Governments, which have since 
been joined by the Belgian, Portuguese and Egyptian 
A striking illustration of the world wide interest in 
this war is seen in the list of works published during 
the period in question, which covers no less than 35 
pages of the reports and includes papers in such 
unexpected languages as Chinese, Yiddish and 
Uzbeg, while there are 166 papers in Russian 
The three species oonoemed are the desert locust 
Sehutoeerea gregarxa, Frosk no doubt the same that 
plagued Pharaoh, the tropical form of the migratory 
locust, LocuMa migratona, L subsp , mxgratorunde* 
R and F , and finally the red locust, Nomxdacn* 
eepiemfaeciata, Serv The first is oonflned to the 
and belt, and the great forests appear to offer a 
barrier even to flying swarms The migratory locust 
frequents the three types of savannah oountry, but 
is stopped by the deserts Its movement* are due 
to reflexes dependent in temperate regions upon 
temperature, m hot oountnes upon humidity The 
life history of the migratory locust m the tropic* 
m different from its oycle in the temperate zone, as 
the egg stage there is short but the adult king, 
so it is with the latter that the battle must be joined 
Spraying with poison dust from aeroplanes, piurtimi 
lariy of the auto giro type, will probably be the 
solution, ooupled with intelligence work m the home 
breeding areas, which are being investigated by four 
British, three French and several Indian entomologists 
With the expansion of agriculture in Aftioa, the 
potential damage by locusts becomes vast indeed, 
but much valuable work has been done, and now 
that the organisation is m foil swing, the outlook » 
enoouragmg M. B 
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University and Educational Intelligence 

Cavbbidob —It u proposed that the degree of 
sc D honom cauea be conferred on Prof A Fowler, 
^ arrow research professor of the Royal Society 

At Clare College, Mr R E Priestley has been 
appointed to a professorial fellowship 

Oxtobd —Dr R W T Gunther, Magdalen College, 
has been appointed University reader m the history 
of science The appointment, to which no stipend is 
attached, is for six years from August 1, 1034 No 
one in Oxford is better qualified than Dr Gunther to 
give instruction in the history of scienoe, especially 
in its relation with the University His long series of 
\olumee on “Early Science m Oxford”, as well as his 
smaller treatises on the Daubeny Laboratory and the 
Botanic Garden, together with his work m curator of 
the Lewis Evans collection of scientific instruments 
are evidence of his power of making available bis 
intimate knowledge of the subject 


The New Commonwealth, the monthly organ of a 
society for the promotion of international law and 
order, appeals, in a special educational supplement 
to its December number, to all engaged in education, 
to oo operate towards the realisation of its aims 
The sooiety stands for the establishment of an inter 
national tribunal of wider jurisdiction than the court at 
Ihe Hague, and for an international police force, and 
this special supplement has articles by well known 
writers on ‘ Teaching Peace", “War Mid History”, 
etc Simultaneously there appears m School and 
Society of Docember 9 a protest against premature 
agitations for organising tlie surrender to an inter 
national body of parts of the sovereignty of the 
modem State In an addrees to the Association of 
Urban Universities by the president of the College 
of the City of New York on the place of the State in 
the modem world, it is contended that it will be 
centuries before humanity is ready for a world 
commonwealth, and that the best agencies for oon 
serving such communities of interest as exist among 
nations are the sovereignties joined in treaties and 
trade agreement* 


Science News a Century Ago 

Royal Geographical Society 

“At the Anniversary Meeting, held on May 12, 
1834,Mr W.R Hamilton, YP , m the chair, General 
the Right Han Sir George Murray was re elected 
President, and Mr R I Murchison was elected a Vioe 
President A report related that the -Society had 
published, durmg the last year, the third volume of 
■te Journal, m two parts, and a Map of America by 
Col Monteith; that the late Afnoan and Palestine 
Associations had dissolved themselves and tram 
ferred their funds to the Sooiety, that the Royal 
Premiums for 1832 and 1833 were assigned to Capt 
John Bisooe and Capt Roes, and that the Council 
had subscr i bed 501 to a projected expedition into 
the interior of Afhoa from Delagoa Bay, and to 
another into the intenor of South America—501 
towards outfit, and 501 a year for three years lb, 
also noticed the formation of a branch society at 
Bombay Lieut Allen, the companion of the late 
Richard Lander, waa present and exhibited a variety 
of his African sketches. A portrait of Lander, pamted 


by Mr Brockedon, shortly before his departure, was 
presented by that gentleman to the Sooiety. The 
Sooiety have published the first part of Vol IV of 
their Journal " (Gentleman's Magazine, June 1834 ) 

The first to reoeive the Royal Premium of fifty 
guineas (1832) was Richard Lander, for exploring 
the oouree of the Niger to the sea , next (1833), John 
Bisooe, for hiB circumnavigation of the antarctic 
oontment and the diaoovery of Erulerby Land and 
Graham Land Bisooo's voyage waa chronicled only 
in the Society’s Journal 

The Padoranu 

The Timet of May 12, 1834, describee an exhibition 
then on view at the Bazaar, Baker Street, London 
1 It consists of a continuous view of the railway and 
the adjacent country through which the line of road 
passes between Manchester and Liverpool The 

whole picture oovers a surfaoe of 10,000 sq ft of 
canvas and it is made to move on drums by meohanioal 
power There is also a foreground detached 
from the principal painting which foreground m 
also moveable Along the railroad a great variety 
of waggons, carts, etc , attached to steam engines, 
are at intervals made to pass along This part of 
the exhibition was well oontnved, the mechanism 
of the steam engines is accurately represented, and the 
pigmy passengers by whom the carriages are crowded 
might easily, so well is the deception of the whole 
effort preserved, be mistaken for living people of the 
foil size of life ” 

fViini ftnd Coming 

On May 13, 1834, Mr William Wyon (1793-1857), 
the chief engraver at the Mint, delivered a lecture 
before the Society of Arte on 1 Corns and Medals" m 
which he gave a sketch of ancient and modem ooins, 
the progress of the art of coining and of modom 
medals After referring to the coins of the Greeks 
and Romans, and to the introduction of the various 
British ooins, he said that one of the most important 
events in the history of the Mint m London was the 
introduction of the mill and screw Previous to the 
reign of Charles II, money was made by hammering 
slips of gold and silver to tho proper thickness, then 
cutting the slips into squares, which wore afterwards 
rounded and adjusted to the weight required After 
this, the blanks were plaoed between dies and struck 
with a hammer The mill and screw, or coining press, 
was invented m Franoe, it is supposed by Antoine 
Brucher in 1553, and waa first used in Great Britain 
during the Commonwealth At the Mint in 1834, 
there were eight presses, each press producing sixty 
pieces a minute In 1817 the daily production of 
ooins was 343,000, while from January 4, 1817 until 
December 31, 1833 tho nun ooined m sovereigns and 
half sovereigns was £52,187,205 sterluig One of the 
problems at tho Mmt was the selection of the beet 
steel Fine steel as used by engravers was unfit for 
the purpose and coarse steel acquired fissures under 
the die press Even the best steel could be spoilt 
for want of skill on the part of the smith Casualties 
to dies were frequent but sometimes a pair of dies 
would strike three or four hundred thousand pieoee 
The lecture was reported in full m the Athenaeum of 
May 1834 

Sir Charles Bell on the Brain 

On May 15, 1834, Sir Charles Bell read a paper 
before the Royal Sooiety on the functions of some 
parte of the bmm and on the connexion between the 
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nerveR of motion and sensibility In the course of 
hia paper he suggested that the beet mode of inquiry 
into the functions of the brain and nervous system 
would be to trace the filaments of the nerves through 
the filamentary and striated substance of the brain 
and stated that the result of such an examination 
would show that two columns of motal and sensory 
nerves descend from each hemisphere of the brain 
and meet and docussate in the medulla oblongata 
He also entered upon a minute account of the medulla 
and of the various septa of nerves with which it is 
connected tracing the filaments upwards into thi 
brain and downwards into the spinal column In 
concluding he remarkod that the use of the cerebellum 
had not yet been determined with any tolerable degree 
of accuracy B< 11 at the time was surgeon to the 
Middlesex Hospital He had been admitted F R S 
in 1826 an 1 m 182® awarded a Royal medal for hw 
discoveries relating to the nervous system 

Death of H W Brandt* 

Prof H W Brandos who died at Leipzig on 
May 17 1884 was the first meteorologist to construct 
a senes of daily pressure charts In his Beitr&ge 
zur Wittcrungskunde published at Leipzig m 1820 
he discussed the weather over Europe of each day 
of 1783 Ho drew charts of equal dev rntion of pressure 
from normal and of wind direction these charts 
were not published and have been lost but a specimen 
chart was reconstructed by Hildebrandsson from 
Brandos material Brandi's believed that the winds 
converged towards reguns of rarefied air or low 
pressure In a later publication ho discussed two 
oyolomo storms and demonstrated that they ad 
vanced from west to east across the earth s surface 
In the year 1834 there was published the Nar 
rative of a Voyage in the Southern Atlantic Ocean 
in H M Sloop Chanticleer in which W H B 

Webster gave what was probably the first printed 
account of the diffi rentes of average annual pressure 
between different parts of the we rid and attributed 
to these hitherto unrecognised differences the per 
petual intei change and motions of the atmosphere 

Bclgrave Literary and Scientific Institution 

hollowing the establishment of this institution at 
30 Sloono Street the Athrnfrum reported in its issue 
of May 17 1834 the dolivcry of an opening lecture 
by Prof Rc bert P Grant whose subject wns On 
the Nature Growth and History of Corals We 
read that there was a crowded and highly respect 
able audience and that the lecture was illustrated 
b\ a variety of beautiful specimens and diagrams 
also that tho results of personal researches and 
ingenious experiments were detailed 

Prof Grant who is referred to above was bom in 
Edinburgh and was a graduate of th University 
there In his student days he was the frequent i om 
pan ion of ( harles Darwin in excursions and walks 
Darwin (then) thought that he was dry and formal 
( Life ) Grant contributed many papers to the 
Edinburgh Philosophical Journal and the Memoirs of 
the M ernertan Society In 1828 he took up duties in 
London as professor of comparative anatomy and 
■oology at University College and during forty six 
academic years never omitted a single lecture 
Appointed in 1837 he was for three years Fullerton 
professor of physiology at the Royal Institution By 
will Grant bequeathed his property collections and | 
library to University College (Roy Soc Proc 23 ) 


Societies and Academies 

London 

Royal Society, May 3 W D Wright Th 
measurement and analysis of colour adaptation 
phenomena There is a mam process of adaptation 
that operates through the regeneration of aphoto 
sensitive substanoe at a constant rate The in 
h tan tan ecus response aroused by a stimulus is directly 
proportional to the magnitude of the latter but owing 
to the process of adaptation the response is rapidly 
reducod to an approximately oonstant level This is 
the true interpretation of the constancy of tho 
Fechner fraction as opposed to the suggestion that 
the response is proportional to the logarithm of the 
stimulus By locating the three hypothetical stimuli 
in the colour triangle corresponding to those sensa 
tions that can be modified in intensity but not in 
ci lour no matter what the oolour of the adaptation 
may be it has been possible to determine the funds 
mental response or excitation curves R J Ludford 
If actors influencing the growth of normal and maltg 
nant eel Is in fluid culture media Significant dif 
fi ronccs have been found in the behaviour of different 
strains of tumours m mouse and rat serum Some 
tumours have not been grown as sheets of malignant 
cells in either mouse or rat serum other tumours 
have given good sheet growths in mouse serum but 
not in rat serum whilo still others have grown in 
both sera It is suggested that whether or not colls 
form shoots from explants in a fluid medium depends 
upon the adhesion of the oells to glass in that par 
ticular medium rather than upon growth promoting 
or growth inhibiting properties of the medium Tht 
j reecnoo of large numbers of active oells of the 
macrophage type interferes with sheet formation by 
malignant cells in fluid media This is regarded as 
Hue partly to crowding out of the malignant cell on 
the surface of the cover glass and partly to the 
I hagocytic activities of the polyblasts It may be 
the activity of oells of this type accumulated around 
a tumour graft in on immune animal which prevents 
its growth 

Dublin 

Royal Dublin Society, February 27 J J Nolan 
Observations of atmospheric electricity at Gluncree 
The results for diurnal variation of ion content and 
rate of ion pmduotion in the lower atmosphere at 
Washington (Wait and Torreson) Canberra (Hogg) 
and Boston (Yaglou) were compared with those 
found at Glencroe It is shown that there is consider 
able support for the view that the maximum in tho 
rate of ion production occurs approximately sunul 
tenuously at these stations 

Paris 

Academy of Sciences, March 12 (C R 198 997-1088) 
Jkan Rjsy The working of a therroooompressor 
carrying successively two compressible fluids of 
different densities law of yield by weight law of 
invariance of the final pressure G Gakickel, L 
Esoande and G Sabathe The mmiliture of outrage* 
courts with free surfaoe Dmitri Mordquxhay 
Boltowskoy Abelian integrals with reducible 
systems of periods J O Strutt Hill s differential 
equation in the oomplex domain A Rauch 
Remarks on holomorph functions in an angle and 
mnromorph algebroids m the plane K Nikolsky 
The relativist quantic interaction Rffids Rkulos 
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V new method of integration of the equation of 
lectromagnetio waves and its application to the 

I liysios of the electron Arcadius Piekara and 
Hruno PncxARA The dipole moment of acetic 
uihydnde and some anomalies presented by the 
lcids of the fatty senes O DAch&nx Variations 
with time of the intensity of the current in a semi 

(inducting substance submitted to a low electro 
motive foroe J Solomon The relativist theory of 
items with a large number of electrons Jean J 
Jrillat Electronic diffraction by oellulose films 
fly the use of monokinetio olectrons the structure of 
\ anous cellulose denvatives has been studied X rays 
j,ive no results with these films A freshly prepared 
film is amorphous, after some hours very small 
microcrystals disposed at hazard appear After some 
days, or weeks, the entire film is crystallised and is 
formed of unique crystals G Liandhat Attempts 
at applying the laws of photoelectric omission to 
photo elements with on arresting layer R de 
Malle mann and F Uabiano The magnetic 
rotatory power of hydrogen selemde hrom the 
figure obtamod, tht value 30 x 10-* is found for the 
atomic rotation of selenium, which is thus higher 
than that of sulphur, 23 0 L DAcombk The 
influence of temperature on the yield of alternators 
and of transformers The use of a refrigerating 
machine for cooling is not worth while as the im 
provement in yield is so small Jean Amiel The 
action of chlorates on sulphur, selenium and tellurium 
4 study of the conditions producing spontaneous 
inflammation of mixtures of chlorates of the alkaline 
i arths with sulphur Mabcxl Chaussain and Henri 
houRNlKR The passivity of magnesium in solutions 
cf chromic anhydride and its ehemioal scouring 
after corrosion The marked effect of the presence of 
impurities in the chromic acid, especially small 
amounts of sulphuric acid, is shown by sxpenrat nt 
Malaprade The acidunetno method of determining 
foimol and sulphites Iifteneau, E Ditz and Mlle 

II Tohoubar Molecular transpositions m the 
dimethylcyclohexane series, with or without reduction 
cf the ring, by the removal of halogen from tht 
chlorhydrins and by isomerisation of the epoxides 
( h Provost, P Donzelot and E Balla The 
Raman effect, molecular refraction and constitution 
J he supposed a benzyleyclohexene A repetition of 
the work of Auwers and Treppmann on the dehy 
drat ion of phenyloyclohexyloarbinol from which the 

< onclusion is drawn that the product is not a benzyl 
cyclohexene but bensylidraecyclohexane P Vikuss 
The dilaotylio acids and their anhydride Mlle 
M Th Francois The setting of the AleunUt oils 
((hina wood oil) by the halogen compounds of 
intimony H Brasseur, A nx Rassbnvossb and 
f Put hard The crystallographic study pf barium 
me kelocyanide Hydrated barium nickelocyanide arid 
iiarmm platinocyanide are completely uomorphous 
B Schnkegans The geological constitution of the 
( habnires massif (Hautes Alpes) Michel Per 
1X8818 The radioactivity of the mineral springs of 

< reece Henry Hubert The general circulation 
f atmospheric air above Indo China R Bureau 

The direction of the summer sources of atmospherics 
1 EuAandG Qibault The values of the magnetic 
Umenta at the Val Joyeux (Seine et Oise) Station 
n January 1, 1034 D Barrier Theoretical re 
marks on the distribution of ozone in the atmosphere 
Paul Corbin The characters of Orammatopttru 
RigoUotx AndrR DaupHtnR The different modes of 
thickening of the membrane in vascular plants 


Lmoi Mansoni and Aoobtino Puppo The tranopira 
tmn of wheat as a function of climatic factors A 
Maublanc and L Roger A new rust of tho ooffeo 
plant of the Cameroon* Thu plant disease is clearly 
distinct from Hemtlexa vaatatnx and is given the 
provisional name of Undo coffexcola Ph Jo yet 

Laverone Cytoplasmic sexualisation m yeasts 
with heterogam ic conjugation Et Rabaud and 
Mlle L Vsrkikr The air bladder of the loach, 
CobUxs barbatulo Y Lb Grand Dazzle m yellow 
light Maurice Fontaine Absorption and fiuores 
conoe spoctrography of fabreme Mme AndbAk 
Drilhon Courtois The regulation of the mineral 
concentration of tho internal medium m some 
Crustacea and their adaptation to changes in salinity 
Pierre Girard and Mlle Makuueritk Lourau 
First indications on the nature and physical pro 
perties of an antibody electrophoresis of heemolytio 
sera R Guillemet, C Schell and P Lk Fur 
Fermentable gluoides, aloohoho fermentation and 
gas production in broad making A W Sellards 
and J Laiqrkt The duration of tho immunity 
resulting from vaccination against yellow fever 
Experiments are described proving the immunity 
conferred by vaccination is of at least two years' 
duration 

Sydney 

Linnean Society of New South Wales, November 29 
F A Craft The coastal tablelands and streams of 
Now South Waloe 8omo of tho highland features 
form surfaces of greater or lessor relief which are 
not surrounded by higher country, while others con 
sist of plains almost enclosed by higher land, with a 
sharp break of slope in the passage from lower to 
higher surfaces , in addition, tho plateau edges are 
distinguished from the gentle regional slopes of the 
summit planes, and tho growth of the plateau is 
traced by reference to relic scenery preserved by 
basalt flows The streams of thi region are classified 
Recording to their approximation to profiles of 
equilibrium, and the extent of canyons along their 
courses Lit ian * baser The Mycetozoa of Now 
South Walos Eighty eight species and varieties of 
Mycetozoa are listed, most of them from the environs 
of Sydney and the adjacent, highlands Very few 
reoords are known for the western parts of tho State 
probably due to tho relatively hot and dry climate 
being unsuitable for their development Pearl R 
Messmer A now species of Pterostylu A new 
species of PUrottylu is dosenbed from Fitzroy Falls, 
NSW It suggests affinities with P grandiflora , 
P ophioglosMa and P rrjltxa and may have originated 
as a hybrid between the first two of those species 
G A Waterhouse Australian Hespemd® (4) 
Notes and descriptions of new forms Nmo new 
races are described As the result of an examination 
of type specimens in tho British Museum by Brigadier 
W H Evans, it is shown that Taraetroctra antso 
morpha, Lower, and T »no, Waterhouse, are hill species 
and not races of species found in Timor and New 
Guinea Further notes are given on flavovtitata, 
Latreille, and this species and its allies are now 

e aoed in Ocybadules, Heron, instead of Padraona, 
oore The remarkable life cycle of two years of 
HetperxUa chaostola, Meynok, is described 

Vienna 

Academy of So*net*, January 11 Elisabeth Kara 
Michailova Nuclear y radiation excited artificially 
A large number of elements were subjected to intense 
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radiation with a particle* of pokmnun to asoertam to 
what extent they emitted a hard nuolear y radiation 
under *uch treatment Positive reaulta wen ahown 
by B N A1 Na Mg and especially Be Herbhrt 
Habikux 0 t Berta Kahlek and Karl Przibkam 
Synthesis of the green low temperature fluoreeoenoe 
of fluorite Ytterbium u found to be the source of 
this fluoreeoenoe Hermann Wendklin Abel* 
group* Alexander K&klhb and WtLHXL i Frkh 
Geological petrographic studio* on the igneous rocks 
of the Lower Austrian forest region ami its neigh 
bourhood (S) Results are given of analyses of 
gramto from Schrem quarts mica-dionte from Geb 
hart and kenantite from the Loja valley above 
8teinbruoh F GriIteb A Stahxu and L 
Stedtaoh Removal of sterility from animals (oxen 
oows pigs) by the female sexual hormone A single 
administration of this hormone suffloos to render 
sterile animals capable of breeding Ausid MQllkr 
Baires theorem Rudolf Waonxb Prefloration 
polymorphism and polygam in in Remeckoa oamea 
(Ardr ) Kth 

Jan 18 Herbert Habbrlamdt Fluoreeoenoe 
analysis of minerals The preeonoe of rare earths in 
certain seheelitea and sircons and that of uranium 
m certain scapohtes is detectable by means of the 
fluoreeoenoe spectrum Robxbt Sohwinnkb Geo 
logy of Eastern Styria (i) structure of the mountains 
about Vorau HanbPrzibram (1) Skeletal transition? 
m regenerating SphodromarUxs antenn* (2) Skeletal 
transitions in regenerating cricket an term® Heinz 
Trampubch Influenoe of endoermo glands on tho 
regenerate m vertebrates 

Jan 20 Friedrich KUmel Crystalline facies 
m the Rosalien mountains eclogite and amphi 
bolite Karl Przibrak Plasticity and hard 
ness of alkali halido crystals (2) The author s results 
are compared with those obtained by other methods 
by Reis and /immermann and by f oldsohmidt 
Elisabeth Kara Michailova Luminous intensity 
of the air caused by a particles of various range? 
The variation of intensity with tho range of tho 
a particles follows a course similar to that of the 
ionisation curve Otto Wet tb t ein Results of the 
Austrian biological expedition to Costa Rica in 1930 
Amphibia and reptiles Gustav GOtzinoer and 
Helmut Becker New geological stratigraphic in 
vestigations in the Wienerwaki 


Forthcoming Events 

[Jfeehnp# mark'd with an ostorwi an open to Uu public ] 
Monday May 14 

Royal Geographical Socxbty at 8 30 —W Riokmer 
Rickmen Ajarutan and Luiatan 


Tuesday May 15 

I n st it ute or Physios at 4 15 —(at the Royal Institu 
tion Albemarle Street W 1) —Annual Qenersl Meeting 
Sir Henry Lyons Physios and Science Museums ' 
(Presidential Address) 


Bedford Coi&eoe fob Woken at 5 15 —Dr Werner 
Brack Introduction into Contemporary German 
Philosophy (suooeedmg lectures on May 16 and 18)* 
Gresham Lectures or Astronomy at 6 —(at Gresham 
Collage Basmghall Street E C 2) Arthur R Hinks 
Times Dates and Calendars (succeeding lecture* on 


May 16 17 and 18) * 


Wednesday, May 14 

Royal Meteorological Society at 5 —Dr 
World Climate during the 


Simpson 

Period 


Koval Ins 
n Bragg 

sotura) 


oule Planning (Spiers Memorial Leotnra) 

Royal Society or Arts at 8 30— Dr 0 E Kenneth 
Mere Some Photographic Aspects of Sound Reoord 
ing (Sir Henry Trueman Wood Lecture) 


Thursday May 17 

London Mathematical Society at 5 —(in the rooms of 
the Royal Astronomical Society Burlington House 
W 1) —Prof E A Milne World Gravitation by 
Kinematic Methods 


Fnday May 18 

Bedson Club Armstrong College Newcastle upon 
Tyne at 6 80—Prof G G H enderson Gutta 
Porcha Batata and Caoutchouc (Twenty sixth Bedson 
Lecture) _ 

Royal Institute or Public Health May 15-20 — 
Annual Congress to be held at Norwich Alderman 
H N Holmes president 

Association or Tkaches* in Tbohnioal Institutions 
May 10-22 —Twenty fifth conference to bo held at 
Middles bo rough 


Official Publications Received 

Quit Bunn and Irrlakd 

^ImperUBureau of AnlmaJQepetlc* A^BIMtographyof the Wortn 

—, A ^rswratt 

tr of the Nary oa the Surrey* oarried 
is eervlee sod oa the Work af the 
e Year IMS Pp vl (London 

Muooln' of the Cotton Research Station Trinidad Series A 
Oenetlci No « <») Farther RxperimenU an the Inheritance of the 

Crinkled Dwarf Mutant of 0 ter M rn rn , hr B C Hsriand (b) Two 
Intenpeelfle Hybrid, between AsUHe and New World Oottoas by 
A Bkonted Pp 50 Za M * -- - - — 


Tho Journal Hyderabad Ooolosloal Surrey Vol k, Part 1 
Monn^ Pj YU + B04+U plate. (UostaMU^ydSibaTOec 
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Milk Production and the Farmer 

I N an interesting speech delivered at the Taranaki 
Agricultural Society s Show on March 8 
Lord Bledisloe Governor General of New Zea 
land dig cussed the questions of the proposed 
dairy products quota to Great Britain and the 
removal of the embargo on the importation of 
pedigree live stock from Great Britain Lord 
Bledisloe pointed out that while the British farmer 
must insist that the dairy industry Bhould be made 
a paying proposition there is at the present time 
on the British market much imported foreign third 
grade dairy produce which is causing the slump in 
pnoes It was agreed at Ottawa that Bubjeet to 
the salvation from ruin of her own dairy farmers 
Great Britain would not stand by and allow New 
Zealand farmers to suffer permanent impoverish 
ment either in dairy farming or in any other branch 
of husbandry The future of the Dominion depends 
upon its successful and progressive methods of 
pastoral husbandry and while the standard of 
quality in New Zealand produoe is already very 
high it is being still further improved by scientific 
methods 

The ia8e for the removal of the embargo on the 
importation of live stock from Great Britain rests 
on the neoessity for the introduction of fresh blood 
in those breeds of cattle and pigs in which the 
numbers in New Zealand are low and inbreeding 
prevalent At present the cost is prohibitive 
through unnecessary detention in some other 
country e» route the risk of infection is small 
because of the short incubation period of foot and 
mouth disease and the long journey to New 
Zealand High quality in her produoe is the first 
essential to success and New Zealand can afford 
no longer not to import pedigree animals direct 
from Britain and thus improve her live stock as 
her rivals are doing 

The question of the proposed dairy products 
quota and the apparently conflicting interests of 
New Zealand and British dairy farmers whioh at 
the present tune appear to threaten the existence 
of either one or the other have an important 
bearing on present day questions of milk produo 
tion in Great Britain Both countries are ideally 
situated climatically for dairy production Up to 
the present tune the British fanner has looked to 
liquid milk consumption as the outlet for his 
supplies, while the New Zealand farmer, being a 
long way from the market, has produoed mainly 
butter for export Beef prices being so bad 
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recently large numbers of British farmers have 
changed over from beef to milk production and 
now there is a large amount of milk which u 
surplus to the present requirement* for liquid 
consumption 

The question arises whether a quota should be 
put on New Zealand butter and the surplus British 
milk used for butter making In our opinion this 
would be wrong Und< r British conditions of high 
costs of production butter making on a large 
scale is not a paying proposition If the pnoe of 
butter is raised by quota restrictions to the level 
at which it will pay British farmers to produoe it 
then we shall see a return to the consumption of 
margarine by the poorer classes of the community 
From a nutntional point of view this is undesirable 

What then can bo done with the surplus milk 
now being produced m Britain 1 In addition to 
immediate action with regard to beef pnoes— 
something perhaps rather more drastic and simple 
than the Fat Stock Commissions recent report 
visualises—a largo portion if not the entire present 
surplus could be consumed as fresh liquid milk 
and thm cream (16-20 per cent fat) if our public 
could bo persuaded to consume as much milk per 
capita as does tho average American 

No milk publicity campaign however will 
persuade the British public to < onsume more dairy 
products unless it Bhows them how this can he 
done There is a limit to the amount of milk which 
one can take as milk puddings But the thm 
cream market is virtually untapped The only 
choioe open to the housewifo between whole milk 
and the type of cream that almost defies extraction 
from its carton is the cream that rises to the top of 
the milk bottle or some tinned substitute Few 
people accustomed to thm cream in tea and coffee 
and as an accompaniment to puddings porridge 
fruit and breakfast cereals would give it up unless 
forced to do so A demand for this commodity 
stimulated among the middle and upper classes 
would suit the farming community very well for 
it would leave skim milk on the farms for pig 
feeding—a supplementary protein feed which is 
badly needed to assist quality of the carcase of 
pigs sold under the Bacon Pig Marketing Scheme 
Danish baoon produced without skim milk would 
lose its characteristics 

The large American consumption of milk how 
ever is mainly brought about by the city office 
workers consuming milk with their light lunoh 
whereas the British take tea or coffee It is by 
serving milk attractively in bottles off ice that the 


American has been persuaded to drink it Tepid 
milk as it is too often served m Great Britain 
is not a clean drink and does not quench the 
thirst as iced milk does like cocoa tepid milk 
leaves a thick taste m the mouth so in the absence 
of iced milk the British public prefer a clean 
dnnk like tea or coffee for lunch Stimulation of 
the consumption of the surplus milk m Great 
Britain in these wavs—iced milk and thm cream— 
would not only be more profitable to the British 
farmer and avoid doing injury to the business of 
the New Zealand farmer but would also be to 
the nutntional advantage of all classes of the 
Bntish community 


Leadership in Local Government" 1 

T HE vtr) attention which the growing com 
plexity of the problems confronting the 
administrator whether in national or industrial 
life has attracted makes it easy to overlook the 
extent to which technical far tore have become 
important in local government also In the last 
twenty years the powers and duties of local 
authorities have greatly increased They have 
now far reaching responsibilities and the welfare 
of the community is largely dependent on the 
efficiency with which those responsibilities are 
discharged Public health education bousing 
town and country planning road construction and 
maintenance—these are only some of the activities 
of local government authorities and more and 
more they require to have at their disposal officers 
on whom they can rely fully both for advioe on 
the critical questions which come before them and 
for the execution of their decisions when taken 
The local government service in Great Britain 
maintains a high standard for which no small share 
of the credit is due to the National Association of 
Local Government Officers This and other associa 
tions have laboured to secure improved qualifies 
tions of their members and have succeeded in 
developmg an invaluable professional spirit and 
outlook In spite of this there are wide variations 
m the standards of recruiting and training of 
officers for local government service No consistent 
efforts are made by local authorities as a whole to 
secure the best persons for their servioe and to make 
the best use of them Recruitment is often haphac 
ard and training is unsystematic Although tech 
meal qualifications where held are usually fairly high 

« russiio™™2£t oaSSf 
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not all the qualifications we entirely satisfactory, 
and thorough investigation of the field is required 

Investigation of the technical qualifications of 
local government officers was excluded from the 
scope of the reoent inquiry into the qualifications, 
recruitment, training and promotion of such 
offloera carried out by a Departmental Committee 
of the Ministry of Health under the chairmanship 
of Sir Henry Hadow, but the report none the lees 
discusses a number of important factors bearing 
on the training of administrators competent to 
deal with the many important technical issues 
involved m local government servioe While the 
Committee recognises the importance of appro 
pnate technical and professional qualifications in 
the principal departmental officers, it points out 
that the functions of any ohief officer of a major 
department are mainly administrative, and it is 
of opinion that, m the past, local authorities have 
not laid sufficient stress on the administrative 
qualifications 

The essential problem m local government 
today is to ensure that the servioe offers an 
attractive career for vigorous minds and strong 
personalities Methods of recruitment, training, 
grading, promotion and remuneration are of 
importance as they contribute to this primary 
purpose The satisfaction of this end mdeed offers 
the only adequate safeguard against incompetence 
or corruption m the public servioe, and is accord 
mgly an essential factor m the redemption of the 
politician from his low position in publio esteem 
and in the restoration of confidence m democratic 
institutions 

Among the factors whioh promote the supply 
of administrators of the requisite quality, recruit 
ment on a wider basis is essential, and for this 
reason the Committee insists not merely that local 
authorities should draw their professional and 
technical offioers from all available sources, 
whether within, the servioe or without, but also 
that difficulties m the way of recruiting university 
graduates without technical qualifications must be 
overcame No source of supply of the rare and 
mvaluable quality of leadership oan safely be 
neglected, but it is equally important to remember 
that administrative powers can be developed by 
training and experience The recommendations 
that deliberate efforts should be made to arrange 
to give promising young offioers practical ej- 
penenoe in administration and to encourage the 
study of the principles of public administration 
an vital 


The report is happily free from the suggestion 
that technical and smentific offioers as a class are 
lacking in administrative ability It is recognised 
that individuals of high professional or technical 
standing may be lacking m this quality, it is 
therefore the more important to recognise it and 
develop it where found The report outlines 
principles which are fully as vahd in industry or 
m the Civil Service as in local government servioe, 
whereby the requisite combination of technical 
knowledge, professional integrity and administra¬ 
tive capacity may be encouraged and brought to 
bear on the complex problems of to day Its 
recommendations for centralisation and unification 
of the servioe, like those bearing on promotion 
and remuneration, are significant bo far as they 
oontribute to the main purpose of creating a 
servioe whioh compares sufficiently well with those 
obtaining m private enterprise to secure a pro¬ 
portion of the ablest minds and strongest char¬ 
acters of each generation 

Chemical Factors m Plant Growth 
Crotasance du vigitaux Par Dr Albert Demolon 
(Pnncvpu d'agronomie, Tome 2 ) Pp ix +307 
(Pans Libr Dunod, 1934 ) 

R DEMOLON is well known as one of the 
clearest thinkers and one of the moot 
ingenious minded among agricultural investigators 
As chief scientific advisor to the French Ministry 
of Agnculture he u kept m close touch with the 
practical problems of the French farmer, and m 
head of the research laboratones at Versailles he 
is equally closely associated with modem move 
ments in scienoe In his earlier publication, 
"La Dynamique du Sol”, he dealt with the 
formation and composition of soils and the changes 
occurring therein , in the present volume, which 
is by way of a continuation, he discusses the rela¬ 
tions between the seal and the growing plant, 
the subject which as he truly points out is the 
foundation on which rests scientific agriculture 
In the first section of the book the author 
discuseee the physical factors determining plant 
growth the effects of light, of temperature, 
electricity and of various rays also the amplitude 
of variations m yield due to meteorological 
conditions 

The greater part of the book deals with the 
chemical factors oonoemed in plant growth the 
atmosphere, nitrogen and the mineral elements. 
The author sets out the facts clearly and discusses 
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them with considerable penetration He has the 
happy power, common to the beet French writers, 
of choosing the words that best express hu ideas, 
and of saying what he has to say clearly, tersely 
and accurately 

A useful summary is given of the part played 
by mineral elements other than the nitrogen, 
phosphorus and potassium which for long were 
the only substances considered to have fertiliser 
value The standard fertilisers for many yearn 
past have in point of fact supplied other elements 
superphosphate contains about 50 per oent of 
gypsum , the usual potassio fertilisers oontain 
sodium or magnesium or both basic slag contains 
iron manganese and other elements In ordinary 
practice therefore, farmers have been adding 
compounds of calcium, magnesium, sodium iron, 
manganese, sulphur and chlorine along with the 
nitrogen potassium and phosphate But with 
recent improvements m technical chemistry, it is 
no longer necessary to use crude salts as fertiliser, 
and some of the new concentrated fertilisers attain 
a degree of punty hitherto unapproachable m 
agricultural practice The question is now beginning 
to interest agricultural experts whether thoy should 
advise farmers to add deliberately to their soils 
some of the substances they have been adding 
only incidentally It seems certain that m absence 
of these various elements, plant growth bocomes 
abnormal and certain so called physiological 
diseases are likely to be induced This Bubjeot 
has been studied at the Institut Pasteur, Pans, 
at Rothamsted, the Waite Institute, Adelaide, 
various United States experiment stations and 
elsewhere The afithor deals at some length with 
magnesium, which is now attracting some interest 
m France Additions of manganese and boron 
to the soil seem to be necessary m certain cases, 
otherwise definite disease symptoms appear, but 
Dr Demolon is lees certain about the need for 
adding some of the other elements which refined 
water cultures Bhow to be necessary 

Another subject now attracting much attention 
among agriculturists and discussed at length by 
the author, ib the possibility of toxm formation 
m soils Some substances, hydrogen sulphide for 
example, are readily formed m anserobio oon 
ditioos others, such as excess of soluble salts, 
may be brought m from outside, for example, by 
sea floods Plant roots were at one time supposed 
capable of excreting substances toxio to themselves 
if not to others, then the idea was dismissed, 
bat Pickering’s work at Woburn shows that there 


may be something in the old idea, and H G 
Thornton at Rothamsted has shown that luoarne 
seedlings oertamly excrete something that stimu 
lates bacterial development m the sod and that 
might therefore have some effect on other plants 
The author summarises the facts dearly and 
concludes that no definite pronouncement can yet 
be made on this difficult subject 
After an interesting and succinct aooount of the 
relations of sod micro organisms and plant growth, 
the author prooeeds to summarise the present 
position m regard to the quantitative expression 
of plant growth phenomena by curves and equa 
tions He discusses m the first instance the 
qualitative changes, the seedling stage rapid 
vegetative growth, and maturation, these are 
not separated in point of time and at no time is 
the plant simply adding to its substanoe The 
simpler formula put forward to express tho rela 
tion between the supply of nutrients and the 
extent of growth are none of them satisfactory 
though some of them may be sufficiently approxi 
mate to serve as a rough guide m fertiliser praotioe 
Here too the author adopts a cautious reserve and 
prefers to await the result of further experiment 
before making too definite a pronouncement 
We can cordially recommend the volume to the 
student, both on aooount of its matter and of its 
presentation £ J Russ ill 

Celestial Mechanics 

Planetary Theory By Prof Ernest W Brown 
and Prof Clarence A 8hook Pp xu+302 
(Cambridge At the University Press, 1933) 
15s net 

T HERE are various definite theorems bearing 
on the impossibility of solving the problem 
of three (or n) attracting bodies What is certain 
m a practical sense is that no general solution is 
attainable m a form suitable for oompanson with 
observations even for a limited interval of time 
Special methods have been devised for the two 
distinct types of motion which are present in the 
solar system, the motion of the planet a nd the 
motion of the satellite In the latter ease, when 
the satellite is identified with the moon, there 
results a problem of quite special character and 
quite extraordinary complexity At the same time, 
it is essentially a angle problem not lending itself 
naturally to piecemeal treatment Adams, it is 
true, suooeeded m discussing some of its ImJIhj 
features in an elementary way, besides obtaining 
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some original reaultsofvalue in theory and method 
0 W Hill again laid the foundations of a new 
theory without pursuing the subject beyond the 
preliminary stage But in general the lunar theory 
is a theme for the specialist prepared to make it 
his life s work Suoh a devotee was found m 
Prof E W Brown who has had the satisfaction 
of seeing his vast undertaking completed m every 
detail Now with a collaborator he has brought 
his ezpenenoe gamed in the more special field to 
bear on the wider and more varied problem of 
planetary motion 

The design of the present work is very different 
from that of the treatise on the lunar theory for 
which a generation of students has been indebted 
to Prof Brown There he reduoed to an orderly 
Bcheme all the methods of proved value In the 
development of the subject Here the ultimate 
object is the production of a general theory as 
required for oompanson with observation in the 
various cases which arise Practical methods 
marked by an underlying unity are developed 
with this aim m view No attention is given to the 
history of the methods or to such theoretical 
aspects of the subject as those with which Poincard 
concerned himself These can be found elsewhere 
There is an austere suggestion about this book 
that traffic ought to be oonfined to the public 
highway and that stragglers along the bypaths 
ought not to be enoouraged The authors have 
certainly done much to consolidate the mam road 
and even the inveterate rambler will appreciate 
their good work 

Elementary chapters provide a sufficient intro 
duotian for the reader who has no previous 
acquaintance with the subject In a later chapter 
the direct calculation of the oo-ordinates m terms 
of the true orbital longitude as independent variable 
s treated by an advantageous modification of a 
method given by Hansen Apart from this the 
work is based mainly on the use and transforma¬ 
tion of elliptic elements There u a very valuable 
section on the disturbing function and its de 
nvatives developed by various methods The 
use of canonical equations with the allied 
transformation theory is very dearly explained 
Thus it is shown that the terms of short period 
can be separated and removed by a single process 
and m the ease of disturbing planets with periods 
unrelated to that of the body considered the 
problem of the motion presents comparatively 
little further difficulty 

The first approach to more difficult conditions 


was found in the oase of the long inequality of 
Jupiter and Saturn arising from the nearly 
oommensurate periods of the two planets But 
problems of a completely different order are 
offered by the minor planets when the periods 
stand m a simple ratio to that of Jupiter within 
limits which amount to reoonanoe Criteria for 
these limits are investigated with particular 
detail for the ratio 1/2 

The Trojan group of asteroids have the same 
period as Jupiter and to these the final chapter is 
devoted The peculiar feature of their orbits is a 
long period hbration in longitude It becomes 
necessary to introduce non integral powers of the 
mass of the controlling planet and the disturbing 
action of Saturn is so modified by the presence 
of Jupiter that separation of the effects is im 
possible and the problem beoomes neoeasanly (me 
of four bodies This feature has been familiar in 
the planetary perturbations of the moon it Is a 
new oireumstanoe m planetary theory The 
discussion of reeonanoe and the treatment of the 
Trojan group of planets constitute the most 
original parts of the present work and will be 
found most interesting as well as valuable 
Remarks on the limitations to be attached to 
oertarn familiar results relating to the stability of 
the planetary system will be found at several 
points and they are no doubt just But it is a 
little hard to see the mean distance dethroned 
from its place as a linear parameter of special 
character Naturally it owes this position in 
spite of its name not to any mean or average 
property but to its occurrence m the simple 
statement of Keplers third law That point 
however has not been overlooked (see p 07) or the 
necessity for strict definitions to which it is allied 
In the third equation on p 216 there is a shp (of 
little importance) not noticed in the errata 
It should be added that this valuable work has 
been admirably produoed at a price which must 
be considered extremely moderate 

The March of Inorganic Chemistry 
A Text-Book of Inorganic Chemistry for University 
Students By Prof J R Partington Fourth 
edition Pp vin+1062 (London Macmillan 
and Go Ltd 1933) 16s net 
GENERATION or so ago inorganic chemistry 
appeared to have froren into immobility 
and life in this field of science was easy and 
pl easa n t for both the author of an inotgaaio 
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chemical textbook and hu reader* How different 
u the position to-day, when both writer and 
student can enter so whole heartedly into the 
feelings of the Gilbertian pohoeman 1 So we find 
that in the twelve years succeeding its first publi 
cation, Prof Partington's treatise has had to 
undergo no fewer than three extensive overhauls 
in order to keep its readers reasonably up to date 
The subject still remains fluid , for, as the author 
remarks m his new preface “Very recent mvesti 
gation of the structure of atomio nuclei will 
probably before long considerably amplify and 
modify present views on atomio structure, and the 
student who wishes to ascertain the current state 
of this investigation must follow the periodical 
literature ” 

In the new edition. Prof Partington has taken 
every care to keep his readers abreast of modern 
theory and practice m pure and applied inorganic 
chemistry, and the book retains its position as one 


of the best available for regular use by university 
students, and for reference by advanoed pupils in 
schools There is no need to add here to the wide 
spread encomiums which Prof Partington'a work haw 
deservedly received, but attention may be directed 
to some outstanding alterations in the new edition 
The chapter on atomic structure has been re 
organised so as to include a revised aooount of 
Werner’s oo ordination theory , newly found iso 
topes of hydrogen and other elements have been 
noticed, a tabulated list of the electronic structures 
of the rare earth elements has been added, as have 
also certain electronic formulas , the aooount of 
active nitrogen has been revised, and there is a 
general discussion of hydrides These are straws 
showing the way the wind blows m inorganic 
chemistry at the present tune The wise restraint 
which has been exercised m keeping the work, m 
true scientific fashion, “at oonstant volume" (1062 
pp ) is to be oommended John Rkad 


Short 

Biology m Everyday Life By John B Baker and 

J B b Haldane Pp 123 (London George 

Allen and Unwin, Ltd , 1933 ) 3s Gd net 
This little collection of essays consists of six 
slightly modified talks broadcast in the spring of 
last year Five of them are by Dr Baker, and 
their scope is well indicated by the titlasr— A 
Biologist’s View of Everyday Life Social Life 
m Animals” “The Determination of Sex ’ The 
Quality and Quantity of Mankind ‘ War, 
Disease and Death This senes becomes, as it 
progresses, increasingly aocio biological and Prof 
Haldane's concluding essay on Biology and 
Statesmanship ’ forma a logical ending 

It would be easy to raise doubts and quenes 
about many things m this book especially about 
Dr Baker's views implicit or explicit, on human 
genetics and its social implications, but it would 
not be fair to do so without bearing in mind the 
very serious limitations felt by the scientific 
wnter, or speaker, when he has to address a lay 
audience on a technical subject It is only the 
rarest of expository geniuses who is able to com 
bine absolute aunplicrty with complete accuracy 
Dr Baker is a little too afflicted with Dr de 
Krtnf’s ‘baby language’ technique, and Prof 
Haldane is just a little too objective and didactio 
for (me to feel that either of them has yet reached 
the highest summit in this very difficult branch of 
scientific literature 

In any event the proof of such a book is in the 
reading Presumably the authors intended to 
stimulate an interest m biology generally, and 
especially in the bearings of biology on the thought 
and activity of the ordinary oitisen Whether or 


(views 

not they have sucoeeded must be a matter oi 
experiment Our experience was that the effect on 
a lay person of reading these essays was to stimulate 
a flow of highly pertinent questions, by no means 
all easy to answer Indeed, many of them could 
only be answered by reference to further and 
somewhat more detailed or advanoed books 
Sinoe this is presumably exactly the effect the 
authors wished to achieve, it points to the conclusion 
that their little volume is to be regarded as very 
successful ALB 

GHeichgeunclUqfigtiren Rotterender FlutngkeUen Von 
Prof Leon Lichtenstein Pp vm+175 (Berlin 
Julius Springer, 1933 ) 16 60 gold marks 
This book may be regarded as a pendant to the 
author’s “Foundation* of Hydromechanics" and 
extends the same rigorous methods to the treat 
ment of the problem of the equilibrium of rotating 
masses of liquid under their own gravitational 
attractions It summarises researches earned out 
by the author and his pupils during the past six 
years, mainly on exutenoe problems of figures of 
equilibrium, of rotating masses of liquid in the 
neighbourhood of known figures of equilibrium, 
of homogeneous and also of Heterogeneous masses 
of such liquid An mtegro-differentisl equation is 
oonstruoted in each case and solutions are sought 
by the method of successive approximation*, both 
for classical problems, such as those of Laplaoe 
and Liapounoff, and for new ones concerning one 
or more ooaxial rings, Roche’* satellites, liquid 
double stars with and without solid oentres 
The work constitutes a very valuable oontn- 
bution to the literature of the subjeot and presumes 
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& knowledge of calculus, potential theory and 
integral equations, but it is by no means easy 
reading, even for those possessing this knowledge, 
owing to the abstract nature of the reasoning 
i mployed It is well printed and oommendably 
{roe from misprints, and will prove indispensable 
to all proposing to make a study of this branch 
of hydrodynamics 

Yunnan Tribes of the CMa Bwer By Leslie Spier 
(The University of Chicago Publications in 
Anthropology Ethnological Senes ) Pp rvw + 
433+15 plates (Chicago University of Chicago 
Press , London Cambridge University Press, 
1933) 19s net 

This study of the Yuman tnbes of the Qila River, 
Arizona, is based upon field work sponsored by 
Yale University and the University of Chicago It 
is conoemed primarily with the Mancopa, although 
the community srnoe the beginning of the nine 
teenth century has been composite, the reason 
being that it has been Manoopa in speech and 
organisation since its formation Little of ancient 
custom remains The old outlook persists best in 
everyday behaviour, mannerisms, personal rela 
tions and speech Few are Christians The mb 
8} stem, and its attendant naming habits is the 
most flourishing part of the old thought system 
Dr Spier by his investigation makes a valuable 
addition to the excellent senes of studies of the 
Indians of California and the adjacent Bouth west, 
for which the University of California has made 
itself responsible 

The Physician a Art an Attempt to Expand 
John Locke's “Fragment De Arte Mtdxca' By 
A 0 Gibson Pp vi+237 (Oxford Clarendon 
Press, London Oxford University Press, 
1933 ) 7s 6 d net 

Dh A G Gibbon modestly descnbes his book 
as an attempt to expand John Locke's fragment 
De Arte Medioa”—the opening of what was to 
be an essay on the philosophy of medicine, but 
which was left uncompleted Locke’s words may 
have inspired the task, but Dr Gibson's views on 
the fundamentals of medical art are in no way an 
expansion of Locke’s ideas, they are the reflections 
based not only on a professional life noh m ex 
penenoe m the arts of diagnosis, prognosis and 
treatment, but also cm a real understanding of 
medical ideals and ethics Few doctors can be so 
perfect m their art that they have no lesson to 
learn from this book, and to the practitioner with 
most of his ex penenoe before him it will be of 
greater value than a stock of textbooks and 
scientific articles 

The Spread of Tumours *» Ms Human Body By 
Dr Rupert A Willis (Monographs of the Baker 
Institute of Medical Research, No 2) Pp 
x+540+48 plates (London J and A 
Churchill, 1934 ) 25s 

To the ohniman, the secondary tumour is of 
significance only m its prognostic finality, for the 


pathologist, the importance of the primary 
relegates the metastatic growth to the background 
Yet muoh may be learnt about malignant tumours 
from a study of their paths m spreading and the 
nature of the tissues in which they prefer to form 
secondary growths Extensive study of records, 
critical consideration of theories, and the most 
painstaking and minute post mortem examinations, 
are the essentials m such research work , by 
adherenoe to them, Dr Willis has well surveyed 
a neglected corner of the field of morbid processes 
His book, if of limited interest to the phymoian 
and surgeon, is of primary importance to the 
pathologist, and an essential addition to the oaaoer 
research worker’s library 

Geographical Regums of France By Prof 
Emmanuel de Martonne Translated from the 
latest edition by H C Brentnall Pp xi+224 
I (London William Heinemann, Ltd, 1933) 

| Is 6 d 

Pbof dk Mahtonnb’s work, which has had moire 
than one edition in tho original French, does not 
cover the whole of France but most of the 
important areas find a place and no essential 
feature of the framework of French geography 
seems to be omitted The book is the outcome of a 
course of lectures first delivered in the United 
8tates, and aims at relating the physical facts with 
the human interests The outstanding physical 
features are clearly explained and the book 
succeeds in giving a rational explanation of the 
contrasts m scenery exhibited by different parts 
of Franoo It can be recommended for lucidity 
of exposition and simplicity of treatment 

Einfuhrung in die theortivxhe Physik By Prof 
Dr Clemens Schaefer In 3 BAnden Band 3, 
Teil 1 Elektrodynamik und Optilc Pp vm + 
918 (Berlin und Leipzig Walter de Gruyter 
und Co , 1932 ) 37 50 gold marks 
This book contains a very complete account of 
electricity and magnetism in all their theoretical 
aspects, from the simple eleotrostatio field through 
crystal optics to the theory of relativity The 
treatment is dear, but it is quite definitely de 
signed to appeal to the mathematician rather than 
to the experimental physicist The standard 
attains that of a postgraduate oourse, but the 
book lacks bibliographical details which one 
normally expects to fend in a work of such im¬ 
portance 

Struktur der Jfatene Vter Voriragt Von Prof 
P Debye Pp iv+50 (Leipzig 8 Hirzel, 
1933 ) 3 gold marks 

In this little booklet of fifty pages, Debye pub¬ 
lishes four stimulating talks on the scattering of 
X rays by molecules, the electrical structure of 
matter, the molecular structure of liquids— 
including a fascinating account of the Bnlloum 
derivation of the ratio of the velocity of sound to 
the velocity of light—and on the nature of solutions 
of electrolytes 
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Modern Ideas on Nuclear Constitution 


By Da G Gamow 


W HEN the complexity of atomic nuclei was 
proved by the existence of spontaneous and 
artificial nuclear transformations, a very important 
question arose From which of the elementary 
particles are the different nuclei built up 1 It 
seemed that this question could be simply answered 
as there were only two particles with pretensions 
to be elementary the proton and the electron 
The protons had to account for the mam part of 
the nuclear mass and the electrons had to be 
introduced to reduce the positive charge to the 
observed value For example, the nucleus of 
bismuth, with atomio weight 209 and atomic 
number 83, was considered to be constructed from 
209 protons and 200 — 83 126 electrons It was 
also accepted as very probable that these ele 
mentary particles build up inside the nucleus 
oertam oomplex units constructed from four 
protons and two electrons each (a particles) All 
this construction was m good agreement with the 
experimental evidence as electrons protons and 
a particles were really observed being emitted m 
nnole&r transformations 

The theory treating the nuclei as constructed of 
a particles, some protons and a certain number of 
electrons was worked out by Gamow Although 
Hus theory gave some interesting results as to the 
general shape of the mass defect curve and the 
conditions of emission of a particles, it met with 
serious difficulties It was very difficult to under 
stand on the basis of the quantum theory of the 
electron how the electron can exist m a spaoe so 
small as that limited by the nuclear radius It was 
also not clear why the nuclear electrons, behaving 
in quite a strange and obscure way do not affect 
the processes of emission of the heavy nuclear 
particles, protons and a particles 
About two years ago, it was shown by Chadwick 
that the experimental evidence forces us to 
reoognise the existenoe of a new kind of particle, 
the so called neutron, also with claims to be held 
to play an important rile in nuclear structure 
The disoovery of neutrons considerably simplified 
the difficulties about electrons m nuclei One 
could now suppose that the nuclei were completely 
constructed of neutrons and protons (for example 
the nuoleua of bismuth from 83 protons and 
209 -83-126 neutrons) whioh probably sometimes 
unite to form an a particle (two neutrons and two 
protons) Thus the first of the above mentioned 
difficulties was, so to say, hidden inside the 
neutron, while the second one was actually re 
moved 

On the baas of these new ideas, Heisenberg 
suooeeded m building up a general theory of 
nuclear structure, accounting for dm mam features 
of nuclear stability The basis of his theory is 
oertam assumptions about the forces acting be 
tween neutrons and protons It seems most 


rational to accept the view that the interaction 
between particles of the same land is only due to 
eleotno charges (that is, no forces between two 
neutrons and the usual Coulomb repulsion between 
two protons), while between two different partioles 
(neutron andproton) strong exchange forces come 
into play Those last foroes are probably of the 
same kind as the forces between atoms playing 
the mam rile in quantum chemistry, and may be 
considered as due to the exohange of oharge 
between the two particles m question 
This hypothesis explains at onoe why the number 
of nuclear neutrons for heavy elements is consider 
ably greater than the number of protons (that is 
why the ratio of atomio weight to atomio number 
increases for heavier elements) In fact, if we 
neglect the Coulomb forces, the most stable state 
of the nucleus will correspond to equal numbers of 
neutrons and protons, as m this ease all the pos 
abilities of binding (by attracting exchange forces) 
between protons and neutrons are saturated 
The presonoe of the Coulomb repulaon between 
protons will, however, shift the optimum in the 
direction of a smaller number of protons and the 
position of lowest potential energy of our system 
will correspond to the larger proportion of neutrons 
As the importance of the Coulomb forces increases 
with the nuclear charge, one can understand that 
an equal number of neutrons and protons is 
posable only for the lightest elements (first ten 
elements of the periodic system) while for heavier 
ones the numbor of neutrons predominates (126 
neutrons and only 83 protons m bismuth) 
Acoepting the simplest form for the law of 
variation of the exohange forces with distanoe — 
/-os* (1) 

and applying the quantum statistical method, 
Heisontorg calculated the behaviour of the nuclear 
model constructed from neutrons and n a protons 
The result ib that the partioles are rather uniformly 
distributed made a oertam volume proportional 
to the total number of partioles This result fits 
very well with evidenoe otherwise obtained, that 
the density inside the nucleus is rather uniform 
and does not depend greatly on the atomio weight 
The formula obtained for the total binding energy 
E of Hie nucleus as a function of *, and » a looks 
rather complicated and depends, of oourse, on the 
numerical values of the coefficients a and 6 m the 
expresuon (I) for Hie exohange force Comparing 
this formula with experimental values of the mass 
defects of different nuolei, one can estimate the 
values of a and b One finds thus a -4 00 x 
10’* erg, 6 = 1 25x 10‘* cm 1 
Very interesting consequences can also be ob 
tamed from Heisenberg’s theory oonoenung the 
question of nnolear stability It is easily under 
stood that nuclei with a hi gh positive eleotnc 
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charge most tend to emit positive particles From 
the point of view of the energy balanoe, the most 
favourable ease fen: such emission is the emission 
of an a particle, as this removes from the nucleus a 
large amount of negative energy (the binding 
energy of the a parti ole itself), which is equivalent 
to the supply of an equal quantity of positive 
energy The condition for the possibility of 
a emission can be simply formulated if we oonsider 
it as a simultaneous subtraction of two neutrons 
and two protons from the nucleus in question 
The work necessary for such subtraction is 
evidently 




or as 



To make a spontaneous a disintegration possible, 
this quantity must be smaller than the above 
mentioned energy supply due to the binding energy 
A Vo|C* of the a. particle from neutrons and 
protons (The difference appears as the kinetic 
energy of the emitted particle ) Thus the condition 
for a. decay will be 



In Fig 1 the ratio of the number of neutrons 
to the number of protons is plotted against the 
number of protons for all known isotopes The 
a stability curve as calculated from formula (2) is 
represented by a broken lino (ourve I) and one can 
see that it is situated too low One notices how 
ever that the theoretical curve apart from 
absolute values gives a good idea of the general 
form of this stability limit We may notice that 
the condition for the spontaneous emission of a 
proton 


On the other hand, the recent discovery of the 
Joliots of elements emitting positive electrons 
suggests the possibility of the reverse process 

+ 

p —>n + e 

We can easily estimate the stability limits for 
suoh processes if we oonsider the emission of a 
nuclear electron as the subtraction from the 
nucleus of a neutron and simultaneous addition of 
a proton The condition for the positive energy 
balance of such a transformation will evidently be 


(3) 


where AJf* is the mass defect of a neutron as 
constructed from a proton and an electron In 
an exactly analogous way we obtain for the 



possibility of emission of a positive electron the 
condition 


SE 9E 
+ Jn, 


< &M, c\ 


(4) 


will give us a stability limit located very far to 
the right of the a stability curve, which means 
that spontaneous proton decay could only take place 
for very heavily charged nuclei (atomic number 
>200) On the other hand, the condition for the 
emission of a neutron 


(2') 


is never fulfilled, which can easily be understood 
if we remember that neutrons, having no charge, 
are not at all repelled by nuclei 
We must now tom our attention to the question 
of the emission of light particles From the point 
of view of the neutron-proton model of the nucleus, 
we must accept the view that the process of 
ordinary p emission is due to the transformation 
of a nuclear neutron Into a proton with toe libera 
turn of negative charge in the form of an electron 


a —>p + s 


where A M 9 is the mass defect of a proton as 
constructed from a neutron and a positive electron 
From (3) and (4) we can oontlude that the nucleus 
can be stable relative to electron emission only if 

conditions whioh correspond in the stability 
diagram (Fig 1) to a very narrow band (curves 
II and III)*, m contradiction with the expen 
mental evidence 

The stability region can, however, be made 
much broader if we oonsider more closely the 
energy conditions connected with electronic emis 
sion from nuclei The point is that for a given 
total number of neutrons plus protons (that is, 


- P + • + a ** 1 sod p - n + t + 

a Xpe' we obtain AJf»e* - ( - as/) - aJf«e* -I- Alfyi* - 

« + « — bH 1 • 1 -6 x 10-* an Thh eomapondi In Hg. 1 to a 
bteadth at tha (table teflon (/about 0-018 mlta alon. the ordinate. 
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for given atomic weight) the nuclei are considerably 
more stable if the number of protons is even (even 
atomic number) The reason for this is that, with 
the increasing number of protons, each second 
one will load to the formation of a new a particle, 
and consequently correspond to larger liberation 
of energy Thus if we plot the binding energy of 
isobano nuolei against the atomic number (Fig 2) 
the points corresponding to even numbered ele 
ments will he on a lower curve than those oorre 
8ponding to the odd numbers As can be seen 
from the diagram, this will have the result that 
for a series of elements extending some way both 
to the left and to the right Bide of the minimum 
the emission of one electron (either negativo or 
positive) will be energetically impossible In such 
cases only the simultaneous emission of two 
electrons can be considered but as can be esti 
mated from general theoretical considerations 



such a double emission has extremely small 
probability The possibility is not excluded that 
the natural 0 activity of potassium and rubidium 
has its origin in such a double process which would 
easily explain their extremely long period of life 
According to these considerations we must push 

the limit of P stability upwards and the limit of 

P stability downwards and thus get a consider 
ably broader stability region It can be seen from 
Fig 1 that theoretical limiting curves give a good 
idea of the form of the actual stability limits, 
although just as in the case of a decay the curves 

K again too low It seems that both discrepancies 
ve a common origin 

In Fig 1 the point* corresponding to unstable 
nuclei are shown by small circles One notioes 
that in the region of the heavy elements, where 
a and p stability curves run rather close to one 
another (and possibly cross), the sequences of 
a-disintegrations followed by two p disintegrations 
axe possible For the lighter elements only a few 
oases of spontaneous disintegration are at present 
known Samarium (most probably it* lightest 
isotope) emits a particles of about 1 5 cm range 
and has an average life of about 10” years The 
lightest isotopes of nitrogen silicon and phosphorus 


(N‘,\ S'l, PR), unknown in Nature and produced 
artificially by the Johots by a bombardment of 

boron, magnesium and aluminium, give p particles 
with an energy of 1-2 million volts and possess 
life periods of several minutes 

The p emission from potassium and rubidium 
must be explained either as a double electron 
emission from their heavier isotopes (K" and 
Rb;;) or as due to some unknown isotopes of 
chlorine and bromine resulting from a very short 
range a emission of the above mentioned elements 
(probably from KfJ and RbJ*) As these 
ranges m air as calculated theoretically from the 
value of the corresponding decay constants, are 
0 24 cm and 0 03 cm respectively one can under 
stand why the a particles have not yet been 
detected Thus we see that our general theoretical 
considerations fit rather moely with the expert 
mental evidence 

We now turn our attention to the details of 
the processes of emission of a particles and 
electrons and the connexion of the disintegration 
energy with the average period of life The prooess 
of a emission can be explained on the basis of 
the ordinary wave equation of Sohrodinger as 
the velocities of the emitted a particles are small 
compared with the velocity of the light It was 
shown by Gamow and independently by Gurney 
and Condon that the long life of a decaying bodies 
is due to the fact that the a particle leaving a 
nucleus must cross a very high potential barrier 
the transparency of which is extremely small and 
decreases very rapidly with the decrease of the 
energy liberated in the disintegration Theory 
leads us to the following formula for the decay 
oonstant X as a function of the * particle velocity v 

mr,* ' 

where Z ia the atomic number of the disintegrating 
element and r, the nuclear radius Accepting r, 
for radioactive elements to be of the order of 
magnitude 10 ” cm one obtains very good agree 
ment between the calculated and measured values 
of X and can explain theoretically the empirical 
relation between lgX and v found by Geiger and 
Nuttall 

For complete agreement one must, however 
accept the view that the nuclear radius r, changes 
from one element to another in such way that 
the density of the nucleus remains oonstant 
(r,» 1/2) Formula (5) permits us also to esti¬ 
mate one of the values X or v if the other is 
measured Thus for example, the range of the 
a partiole* of radium C, estimated from this 
formula to be equal to 4 cm , is m good agreement 
with the value found later by Rutherford, and the 
period of life of the very short lived product 
radium C 1 given by this formula (10 1 see) fits 
well with the reoent measurements of Jacobsen 

It is also interesting to notioe that formula (5) 
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may be successfully applied in the region of the 
lighter elements Aooording to (5) the period of 
life of samarium as estimated from the velocity of 
its a particles must be about 10“ years m good 
agreement with the observed value 
In the process of a decay, it may often happen 
that the nucleus of the product of disintegration 
is constructed m an excited state, whioh oorre 
sponds to the emission of a groups with slightly 
smaller energy (fine structure of a rays) The 
formula helps us to understand the relative m 
tensities of such a groups and also permits us to 
draw certain important conclusions about the 
quantum numbers of the different excited nuolear 
levels On the other hand, it also explains the 
small number of so called long range a groups oor 
responding to the disintegration of excited nuclei 
In contrast with the theory of a decay the 
understanding of the process of (3 disintegration 
presents serious difficulties First of aU the 
electrons emitted m p decay possess a continuous 
distribution of energy, which seems to be in con 
tradiction with the law of conservation of energy 
It was pointed out by Bohr that the law of oon 
serration of energy need not necessarily hold for 
processes involving nuolear electrons for which 
the modem quantum theory is not applicable 
But, as was shown by Landau the rejection of 
the conservation law for energy will be connected 
with very serious difficulties in the general gravita 
tional theory, acoordmg to which the mass present 
inside a certain closed surface ib entirely defined 
by the gravitational field on this surface It was 
proposed by Pauli that one might retain the 
energy conservation law by the introduction of a 
new kind of particle called a ‘neutrino These 
neutrinos, having no eleotno charge and possessing 
very small (or even vanishing) mass would be 
praotioally unobservable in aU experiments and 
could easily take away the surplus energy of 


P-decay The existence of such particles is, how¬ 
ever, at present rather doubtful 

An attempt to construct a theory of p-disintegra¬ 
tion on the basis of Dirac's relativistic wave 
equation, treating the emission of a nuolear 
electron in a similar way to the emission of light 
quanta by an atom, has recently been made by 
Fermi In this theory, one accepts the view that 
the transformation of a nuclear neutron into a 
proton is oonnected with the creation of an 
electron and a neutrino which, being bom leave 
the nucleus, dividing between them the energy 
liberated in this transformation Accepting a 
definite value for the interaction energy giving 
me to such transformations (of the order of 
magnitude of about 10 14 erg) Fermi obtains 
reasonable values for the decay oonstants of 
P disintegrating elements and a good fit with the 
correlation curve between the decay oonstant and 
the maximum energy of the P particles as found 
by Sargent 

An interesting consequence of this theory, 
which however, is much more general and will 
hold for every theory treating electron emission 
as the result of the transformation of a neutron 
into a proton, is a definite exclusion rule for 
P decay According to this rule p transformations 
in which the original nuolei and those produced 
possess different spins are not all permitted, and 
can only happen with a rather reduoed probability 
(about a hundred times less often than transform¬ 
ations in which the spin does not change) This 
explains at onoe the two different curves obtained 
by Sargent as due to permitted and not permitted 
transformations It has been Bhown by Gamow that 
the application of the above mentioned exclusion 
rule for p decay to the analysis of radioactive 
families gives very good results and permits us to 
give definite spin values to normal and excited 
statos of radioactive nuclei 


MM Osty’s Investigations of Rudi Schneider 
(From a Correspondent) 


S CIENTIFIC men who have been anxious to 
form a fair and impartial opinion about the 
alleged physical phenomena of spiritualism have 
found it very difficult to do so There exist, 
indeed, reoords by a number of qualified scientific 
observers which if taken at then 1 face value would 
establish the reality of these phenomena com¬ 
pletely We may mstanoe the names of Crookes, 
Zollner, Richet, A R Wallace, Varley, De Morgan, 
Lodge, W J Crawford and R J Tdlyard These 
reoords have not produced general oonviotion, even 
m the view of those who have adequately studied 
them before undertaking to express an opinion, 
though it appears that those who have studied 
them have often been considerably impressed 
The accounts given are often insufficiently detailed 
to satisfy the student The possibilities of 
deception, of conjuring, of malobeervation, and 


even of hypnotic suggestion acting on the observer 
and causing him to see the thing that is not have 
been difficult to estimate It is not often that the 
good faith of the experimenter has been questioned 
Indeed, to profess a belief in these things has been 
so manifestly contrary to the personal interests 
of a scientific worker, that it would be gratuitous 
to suggest that his adhesion is inspired by anything 
but the love of what seems to him to be the 
truth The circumstanoe that a poor light has 
usually been insisted upon is extremely suspicious, 
and justifies a very reserved attitude It is proper 
to remark, however, that m some recorded 
instances the light has been good 
The object of this article is not to present a 
general or historical review of the subject, but to 
give a short account of some of the observations 
of Dr Eughne and M Marcel Osty with Rudt 
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Schneider described in a work entitled Lee 
Pouvoin Inconnue de 1 Esprit but la Mature 
published m 1032 (Pans F6hx Alcan) These 
observations should be of special interest to 
physicists because they were in large measure 
earned out by self reoording instruments The 
graphs are reproduced for the student to examine 
and he can form his own opinion of them Mai 
observation and hypnotic suggestion as possible 
explanations aro therefore largely excluded The 
possibility of deliberate deooit remains and will 
require to bo carefully assessed But the scope 
for it seems to be much restnetod as compared 
with previous investigations 



Attention was initially fixed on the alleged 
phenomenon of telekinesis or moving of objects 
by an unknown agency in the presence of the 
(controlled) medium It is generally known that 
a beam of light can be used to guard a treasure 
a warning bell being rung when a potential thief 
approaches it too near and intercepts the beam 
The method has been used when valuable objects 
are on pubho view It depends on an obvious 
application of a photoelectric cell combined with a 
thermionic valve actuating a relay Now it occurred 
to MM Osty that by using a beam of infra red 
light Instead of visual light this method could be 


earned out in a dark stance room and that the 
objeot (flower handkerchief and the like) 
proposed for telekinesis could be guarded by the 
warn so that if the medium succeeded in escaping 
from the controller who was by way of holding 
him and attempted to seize the handkerchief in 
order to move it a bell would ring and give warn 
mg The controller would then be doubly on his 
guard and what was more important a flashlight 
photograph could be taken which would decisively 
revtal whether the medium or anyone else was 
doing anything suspicious It will probably be 
agreed on all hands that this was a well conceived 
plan of experiment not suggestive of undue 
credulity on the part of the experimenters 

It was found that in fact tho bell did nng on 
frequent occasions while the medium was or 
purported to be in trance The ringing was some 
times maintained for half a minute or oven a 
minute Flashlight photographs were taken while 
tho liell was ringing and they revealed the 
medium sitting in his usual hunched position 
with his head sunk forward his hands held and 
his knees between the knees of the controller 
Some of these photographs are reproduced m the 
volume one of the best is on p 46 There » 
nothing to be seen in the path of the infra rod 
beam 

It seems therefore that whatever it was that 
obstructed the beam it was not an ordinary solid 
obstacle Whatever obstruction it was that 
caused this effect seemed to fade away under 
tho influence of ordinary light for lateral iliumina 
tion of the path of the beam although it did not 
reveal anything had the effect of promptly 
stopping the ringing of the bell 

Although the infra red beam was intercepted 
as if something was trying to reach the hand 
kerchiof or other object the latter was not often 
moved and the experimenters wisely decided to 
abandon this as a primary object of study and 
to concentrate attention on the unexplained 
phenomenon that was more easily obtained 
namely the obscuration of the infra red ray 
The hell was replaced by a galvanometer with a 
photographic recording drum adapted to give a 
continuous graph of the deflections The obscure 
tions previously indicated by the bell were now 
photographed on the drum which gave a record of 
intensity and duration 

After the work had been in progress for some 
tune the ordinary galvanometer which had been 
in use was replaced by one of quick period (one 
tenth sec ) with the view of examining m more 
detail how the obscuring actum set m A very 
significant fact was then noticed When the ray 
was (partially) obscured it was seen that the 
galvanometer spot moved in sympathy with the 
loud and rapid breathing of the entranced medium 
The deflection was less (and the absorption there 
fore greater) during an inspiration or an expiration 
than at the times intermediate between the two 
It was clear therefore that the obscuring action 
was connected directly or indirectly with the 
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medium’s muscular processes This fact alone 
seems to rule out confederacy 

When the above relations had been recognised, 
arrangements were made for automatically record 
ing the motions of the medium’s chest, at the 
same time as the infra red absorptions A scale of 
Beoondswas placed on each reoord, and by anotmous 
electrical method, synchronous signals were made on 
each so as to afford a time origin from which to 
measure the frequencies Sample records (Figs 1 
and 2) are here reproduced from MM Osty s memoir 
The absorption lasts for 7 seconds, and oscillates 
with a frequency of 5 per second At the same 
time the breathing is at the rate of 2 5 per second 
These are the figures given by MM Osty They 
can be approximately verified from tho half tone 
blocks in their publication, though the individual 
oscillations are not invariably well resolved m the 
reproduction 

In attempting to estimate the work of MM Osty, 
we must consider in what directions there might 
be a chance of shaking their evidence Mere topics 
of prejudice should be avoided It has often been 
suggested that Rudi Schneider makes use of 
confederates, either secretly introduced, or openly 
present in the guise of sitters Will it help us to 
assume that he did so in this case * The answer 
appears to be m tho negative It is not appan nt 
how a confederate could assist m producing 
the rhythmic obscuration in time with Rudi 
Schneiders breathing When it has been shown 
that an assistant, working without disguise can 
do this, the hypothesis of confederacy will require 
closer examination 

Again it has often been argued that Rudi 
Schneider can get an arm free in spite of the 
apparent control This hypothesis has the same 
weakness as the previous one How can he use 
the (hypothetical) free arm to produce the effects * 


No answer to these questions has so far been 
forthcoming 

Lastly, is it possible that MM Osty wore 
deceived, and that the records which they 
imagined they bad obtained on their photographic 
drums were really prepared independently by 
Schneider or somo confederate of his, and palmed 
off on MM Osty before development m sub¬ 
stitution for their own records * It must be 
remembered that the relation between Schneider’s 
breathing and the infra red mtensity was first 
noticed visually by the motion of the galvanometer 
spot, before it had been recorded photographically , 
so that this hypothesis also seems to fail 

Tho value of the evidence of MM Osty, or of 
any other witnesses must depend on what view 
is taken of their good faith This in turn must 
depend on general reputation, on internal con 
sistency and coherence of evidence, and on the 
possible motives for deception 

It would be of the greatest importance for the 
work to be independently repeated m some other 
laboratory Unfortunately, Rudi Schneider’s 
powers are apparently failing Some have oon 
sidered this fact to be in itself suapioioua It 
must bo remembered however, that even at 
their best tho phenomena were sporadic, with 
many blank sittings interspersed In any event, 
it is not clear why tho tnck, if trick it was, should 
not continue to be played as long as it is profitable 
On the alternative hypothesis it seems not 
particularly unlikely that exceptional natural 
powere of this kind might pass off with time, as 
do, for example, the powers of ‘calculating boys’ 

Anyone who sees his way to a normal explana¬ 
tion for these effects would be doing a service to 
the cause of truth b> setting up tho apparatus 
and producing graphs similar to those published 
by MM Osty 


Obn 

Phof A N Mbxdbum 
Y the death of Prof Andrew Norman 
Meldrum on March 12 the activities of 
one of the best informed writers on historical 
matters relating to eighteenth and nineteenth 
century chemistry have oome to a close The 
history of the greater movements in the progress 
of theoretical chemistry formed a favourite branch 
of study and research, and frotn an early period 
Prof Meldrum’s attention was directed to the 
subject of tho atomic theory, in connexion with 
which he published, so early as 1904, a thoughtful 
and elaborate monograph on “Avogadro and 
Dalton The Standing in Chemistry of their 
Hypotheses” This was followed by a senes of 
papers “On the Development of the Atomio 
Theory”, contributed to the Literary and Philo¬ 
sophical Society of Manchester in 1909-11, and 
by a pamphlet with the same title published m 
India m 1920 He was engaged during a number 
of years upon an intensive study of the works of 


aary 

Lavoisier and his contemporaries In this penod 
he accumulated a large amount of matenal for 
the production of tho successive lengthy papers 
that appeared between 1924 and 1934, dealing 
with Lavoisier s part in The Eighteenth Century 
Revolution in Science ’, with his histone Three 
Notes on Combustion 1772 ’ and with his ‘ Early 
Work in Stienoe 1763-1771 Besides these 
valuable papers, Meldrum contributed one of the 
three special commemorative addresses on Joseph 
Pnestley that were read before the Chemical 
Society in Apnl 1933, on the occasion of the 
bioentenary of that pluloeopher 
In his published historical work, Meldrum 
appears as a dose student as well as a keen and, 
at times, outspoken entio He was not willing to 
accept, without verification, the statements made 
by compilers, but was m the habit of making it a 
point to obtain first hand information from 
original sources In the case of his researches into 
Lavoisier’s work, this usage involved the making 
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of extensive inquiries in Pans, not only by corre¬ 
spondence but also by personal visitation, and m 
this way he ensured the authenticity of his own 
statements After the publication, so recently as 
last January, of his concluding Lavoisier paper, 
he had begun a study of the life and work of 
Black and was actively engaged a few days before 
his unexpected death in a minute examination 
of the contemporary and subsequent literature 
relating to Black’s discoveries 
Meldrum studied chemistry with Japp at 
Aberdeen and took his D So degree at the Um 
versity there in 1904, his graduation thesis being 
the Avogadro Dalton monograph already men 
tioned Afterwards he earned on research work 
in organic and m physical chemistry in oollabora 
tion with Japp, Perkin, jun , and others In 
1912 he was appointed to the professorship of 
chemistry in the Madhavlal Ranchhodal Science 
Institute, Ahmodabad, from which he was trans 
ferred later to the Royal Institute of Science, 
Bombay, both of these institutions bemg affiliated 
to the University of Bombay From his post in 
the latter he retired m 1931 and resided thereafter 
in Edinburgh He is survived by his widow and 
two daughters 

Mb It Li. J ones Lr swell* n 
Mr Richard Llewellyn Jones Llewellyn, 
who died suddenly on Apnl 19 had made a life 
long study of rheumatism and allied disorders, on 
which he was regarded as an eminent authonty 
The son of Surgoon Major Moms Jones of 
Aberystwyth, he assumed the name of Llewellyn 
in 1911 on his marriage to the Hon Mrs Crosse of 
Hulbertson, only child of the fourth Lord Headley 
Llewellyn had been president of the Balneo 
logical and Climatological Section of the Royal 
Society of Medicine , consulting physician to the 
National Hospital for Rheumatism at Bath, 
member of the conference on chrome arthritis 
convened by the Medical Research Council, 
chairman of the Medical Committee of the National 
Campaign for the Prevention and Relief of Heart 
Disease in Children, and vice president of the 
British Committee on Rheumatism, International 
Society of Medical Hydrology He was also a 
member of the Board of Medicine, Welsh National 
School of Medicine , a fellow of the Royal Society 
of Medicine, of the Hunterian Society and of the 
Royal Meteorologioal Society 

In his researches into rheumatic diseases, 
Llewellyn was greatly helped by his brother, 
A Bassett Jones 

Llewellyn was the author of several books and 
articles on rheumatism, arthritis, fibroaitis and gout 
At the tune of his death he was engaged on a study 
of the relations of rheumatism to the absence of 
sunshine and the consequent failure of the skin to 
mobilise the chemical antecedents of the endocrine*, 
a new view which has attracted considerable 
attention m the United States 

Llewellyn had been a member of the oentral 


appeals tribunal of the Ministry of Pennons, and 
was widely quoted as the author of “Malingering 
or the Simulation of Disease” (1917) and "Pensions 
and the Principles of their Evaluation” (1919) 
Llewellyn’s style was picturesque and vivid, his 
conversation was arresting, original and spioed by 
shrewdness and humour 


Mr C E Borchgrevink 
Carsten Eoeberg Borohorevink, whose death 
at Oslo is announced, was bom m that town, then 
Knstaama, in 1864 After an education m Norway 
and Saxony, he went to Australia m 1888 and 
spent some years m Queensland and New South 
Wales, first as a land surveyor and later as a 
teacher of modem languages and natural soienoe 
When in 1894 Svend Foyn Bent a ship to Hie 
Antarctic under the command of L Knstensen 
and H J Bull to explore whaling possibilities, 
Borchgrevink signed on as an ordinary seaman, 
having failed to get accepted as & passenger The 
ship reached lat 74 s 8 m the Ross Sea and 
Borchgrevink m landing at Capo Adare was one 
of the first to set foot on the Antarctic continent 
Ho also was the discoverer of plant life within the 
Antarotio Circle 

Returning to Europe, Borchgrevink tried in 
vain to equip a trading expedition to South 
Victoria Land to search for guano In 1898, 
however, he induced Sir George Newnes to fit 
out the Southern Cross (formerly the Norwegian 
whaler Pollux) for a scientific expedition to the 
Ross Sea, the first sinoe that of Sir James C Ross 
in 1841 A wintering was made at Cape Adare 
where many valuable observations were made 
by L Bemacchi, N Hanson and others, and 
on the return of the ship in spring a voyage was 
made south to the Barrier face Borchgrevink and 
W Colboek travelled over the Bamer to lat 
78° 50 S , at that time a southern record 
In 1902 Borchgrevink investigated volcanic 
conditions in the West Indies on behalf of the 
National Geographic Society and in the later years 
of his life was curator of the Tfimte Biological 
Station in Norway He received the Patron’s 
medal of the Royal Geographical Society m 1930, 
and a medal of the Royal Scottish Geographical 
Society in 1900 His chief publications were 
"First on the Antarctic Continent” (1901), “Das 
Festland am Sudpol” (1906) and “The Game of 
Norway” (1920-26) R N R B 

We regret to announce the following deaths 
Dr Angel Gallardo, formerly Argentine Minister 
for Foreign Affairs, rector of the University of 
Buenos Aires sinoe 1932, and president of the 
Academy of Scienoee in Buenos Aires sinoe 1927, 
aged sixty-six years 

Prof C W Rolfe, emeritus professor of geology 
in the University of Illinois, an authonty on the 
geology of Illinois, on Apnl 0, aged eighty-three 
years 
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News and Views 


Prof A Fowler, F.R S 

Paor A Fowum, who, at the meeting of the Royal 
Astronomical Society on May 11, was presented by 
Dr Edwin Hubble with the Bruce Medal of the 
Astronomical Society of the Pacifio, is the doyen of 
English speaking speotrosoopisU So long ago as 
1886, he became attached to the Solar Physios 
Observatory at the Royal College of Science under 
the late Sir Norman Lookyer, with whom he remainod 
until 1901 when, on Lookyer’s retirement, he was 
given the charge of tho astrophysical work of the 
College The intimate experience he acquired of the 
practical aspects of speotroeoopy—a subject much 
raoro specialised then than now—was turned to good 
aooount, and his share with Lookyer in reoognuung 
the existence and importance of ‘enhanced’ lines 
(tho basis of modem ionisation theory) was rapidly 
followed by the attribution of the M type Btellar 
absorption bands to TiO and the 'oomot tail’ bands 
to low pressure CO, the identification of many solar 
spectrum lines with bands of water vapour and 
magnesium hydride, and other astronomical work of 
the first importance 

Tire sudden prominence given to spectroscopy 
m IBIS by BohrH theory of tho hydrogen atom 
offered an opportunity for the application of Prof 
Fowler’s peculiar knowledge whioh he was not 
slow to accept The interpretation of enhanoed lines 
an radiations from ionised atoms in tho general ease 
was mainly due to his work, and in a senes of sub 
sequent papers he provided some of the most funda 
mental observational data for the extraordinary 
development of atomic physios m recent tunes 
Under his influence and directum, a considerable 
school of speotrosoopists has grown up, and many 
vital oontnbutions to modem spectroscopy have 
been made by workers who received their original 
impetus from him Prof Fowler was in large moasure 
responsible for the organisation of the International 
Astronomioal Union, of whioh he was the first 
general secretary, holding office for six years Since 
1923 he has been Yarrow research professor of the 
Royal Society—a position from which he retires at 
the end of the present session In addition to the 
Bruce Medal, his long list of honours is to be 
augmented this year by the award of the honorary 
So D and D So degrees of the Universities of 
Cambridge and Durham, respectively 

Sir Richard Redmayne, KCB 

At the annual meeting of the Institution of Civil 
Engineers held on May 8, Sir Richard Redmayne 
was elected president in succession to Brigadier 
General Sir Henry Maybury This is, we believe, the 
first time a mining engineer has been chosen for this 
position of distinction, and Sir Richard’s election is 
a mark of reoogmtion of hu important services to 
Great Bntam and to the mm mg industry generally 
Bom at Gateshead upon Tyne on July 22, 1866, Sir 
Richard, after be mg taught privately, passed through 


tho Durham College of Science, Newcastle upon 
Tyne, and at eighteen years of age began practical 
work m the Hetton Collieries, Durham, of whioh he 
became the under manager In 1891-93 lie was in 
South Africa, and then returning home, was for 
eight years resident manager of the Seaton Delaval 
Collieries, Northumberland In 1902, at tho age of 
thirty seven years, ho was appointed professor of 
mining in the University of Birmingham, and to him 
fell tho task of planning tho Department of Mining 
Six years later he was appointed H M Chief Inspector 
of Mines, and this important position he held through 
out the War and until 1920 Ho had previously been 
employed by the Government on official inquiries 
and ho afterwards served on many oomrruttoos and 
Royal Commissions appointed to inquire into the 
use of eleotrioity in names tho organisation of rescue 
work, safety lamps, explosions and spontaneous 
oombuation, and the organisation of the ooal industry 
Both when at Birmingham and since his retirement 
from the Homo Office, he has practisod as a oon 
suiting mining engineer He has served as president 
of tho Institution of Mining and Metallurgy and is a 
vioe president of tho British Science Guild and 
president of both the Institution of Professional Civil 
Servants and tho Association of Scientific Workers 

New Foreign Members of the Ltnnean Society 

Poor Cam mu Sauvaohau of Bordeaux, and 
Prof G Otto Rosonberg, professor of botany in the 
University of Stockholm, wore ©looted foreign mam 
bers of the Linnean Society at the meeting on May 10 
to fill the vacancies caused by tho deaths of Prof K 
von Goebel and Dr Erwin Baur Prof Sauvageau 
first came into prominence m 1877 by his work on 
Tunisian cryptogams in collaboration with N 
Patouillard Srnoe then he has been oonoemed 
almost exclusively with the study of the brown 
seaweeds He has worked out tho life histones of a 
number of these sign, choosing representatives of all 
the natural orders, and was tho disoovorer of the 
filamentous gametophyte in Laminanales He has 
also made elaborate taxonomio studies of the difficult 
genera Fucua and Oyataaetra based on extended 
oolleetmg expenenoe Sets of his specimens iUus 
trating the monographs have boon distributed to the 
prmoipal herbaria Prof Rosenborg is well known 
for his cytologioal studies, mainly devoted to develop 
meat m flowering plants His thesis for his doctorate 
in 1897 was on the physiological cytology of Drosera 
rotundyfoUa This was followed ten years later by 
an aooount of the cytology of the hybrid Droaera 
longxjoha x roiundifoita, m which he established the 
ooourrenoe of chromosome segregation Other 
valuable rese a rches have been on the embryology 
and pollen development of Zoatera and the d woo very 
of the phenomenon of apogamy m Hxeraetwn and 
Orepu His broad outlook on cytology has enabled 
him to make several generalisations which have had 
considerable influence on problems of taxonomy and 
phytogeny 
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Mr R H Burne FRS 

Thk retirement of Mr R H Hume from the 
physiological curatorship of the Royal College of 
Surgeons Museum was marked by a complimentary 
dinner which was held in his honour at the Langham 
Hotel on May 10 Among those present were Sir 
Holburt Waring Sir Cuthbort Wallace Sir Arthur 
Keith Sir Arthur Smith Woodward Sir Piter 
Chalmers Mitchell Dr fate Regan Sir Charles 
Ballanoe Prof E Barclay Smith Prof William 
Wright Sir Buckston Browne Prof ESC oodrieh 
and Mr C Forster Cooper Mr Bumo s contributions 
to zoological and anatomical literatun have been 
outstanding in that they have been the result of 
painstaking dissection of the most intricate kind 
The physiological wrios of the R yal Collogo of 
Surgeons contains innumerable examples of his 
masterful skill with Hie scalpel Many of these 
preparations illustrate discoveries which ho has 
himself made but has never published His election 
to the fellowship of the Royal Society in 1027 wan 
the reec gnition of his scientific work in tho College 
Museum Iho complimentary dinner was in its turn 
a mark of appreciation by his friends if his modost 
and retiring personality 

Television Committee 

Thk Postmaster ( eneral announced in the House 
of Commons on May 14 that the Television Com 
mittof is to be constituted as follows —Lord Selsd n 
(chairman) Sir J< hn Csdman (vice chairman) Col 
A S Angwm Assistant b ngineer in C hicf O P O 
Mr Noel Ashbndge C hlcf Engineer BBC Mr 
O F Brown Department of Scientific and Industrial 
Rtw irch Vice Admiral Sir Charles Carpendale 
Controller BBC Mr 1 W Phillips Assistant 
Secretary OPO The s *cretnry of the Committee is 
Mr J Varley Roberts Telegraph and Tf lephone 
Department OPO E ( 1 and tho terms of nferonce 
are To consi ler tho development of television and 
to advise tho Postmant< r General on tho relative 
merits of tho several systems and on the conditi ms 
under which any public service of television should 
be provided 

It does not appear that any of the members of tho 
Committee appointed by the Postmaster General 
have that practical knowledge of the scientific prob 
letns involv ed in television desirable for the consider 
ation of the position and possible development of the 
subject It will be difficult therefore for the Com 
rnittee to estimate with authority the value of the 
various systems which have been developed Even 
in regard to the commercial interests involved and 
the attempts made in other countries to popularise 
television the Committee will have mainly to depend 
upon the experience or knowledge of others More 
over since the relative merits of tho systems of tele 
vision to be examined may have to be decided on 
patent issues it is strange that no member of the 
Committee familiar with patent law and praetioe has 
been appointed It seems therefore that the 
Committee will have to base its report upon evndenoe 


given by the various television interests and we 
suggest that it would have boon better if the Post 
master General had convened a conference of these 
interests and asked them to present an agreed report 
on the two main questions submitted to the Com 
nut tee he has appointed He might thus have had 
tho fullest technical information on television pro 
sen tod to him direot by tho companies who command 
tho services of all the television experts available 
As it is the C< mmitteo will have a difficult task in 
securing such information and assessing its value 
and whatever report is issued is likely to be challenged 
by companies concerned with the development of 
tele vu ion 

Plague of Blood sucking Flies in Yugoslavia 

We loam from th Times of May 12 that an insect 
plague is causing serious trouble in parts of Yugn 
slavia The insect in question is referred to as th 
golubat7 fly which has recently appeared in parts of 
the country not previously troubled by the pest 
hovtral piasants and some 600 cattle and sheep have 
already jierwhod A jioieonouB fluid injtcted by the 
fly has tho effect of breaking down the rod blood 
corpuscles so that when the bites become numcious 
death may supervene Fr>m the account given it 
is ivident that the fly m question is a species of 
Stmuliurn or buffalo gnat Hus genus comprises 
blood sucking flies which are troublesome posts in 
sov ral parts of tho world In regi ins bor lering on 
the Danube the species A rolurr baezense which is 
most probably tho fly involved m the present out 
break causes at times heavy mortality especially 
among horses as th result of its blood sucking pro 
penalties Its larvue and pupa live in streams and 
rivers while tho adult flies sometimes occur in 
mum rise swarms In 1923 an invasion m Rumania 
is computed to havi caused a loss to farmers of about 
i80 000 through the deaths of horses sheep pigs and 
other domestic animals Although human beings are 
also attacked and severely bitten fatal oases seem 
to occur but seldom In their efforts to control the 
plague the farmers used smoke screens and applied 
various repellent smears to their stock Much the 
same methods are being used m the present outbreak 
the peasants lighting bonfires in order to protect 
their stock the herds being kept indoors during the 
day and allowed to graze only between sunset and 
sunrise A feature of suoh outbreaks is that the flies 
may be earned long distances by the wind with the 
consequent invasion of areas where the farmers have 
no prov ions oxpenenoo m applying oontrol measures 

Dust Clouds m the United States 
A barb meteorological phenomenon was ex 
penonoed m New York on May 11 when a cloud of 
grey dust enveloped that city This cloud of dust is 
deecnbed as having reached the eastern seaboard of 
the United States early on that day and is said to 
have extended from New England down to Wash 
mgton to have been denser m the Middle West and 
to have measured 1 500 miles by 900 miles in the 
horizontal and about three miles in the vertical 
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The damage and disoomfort caused by the dust was 
evidently very great A synoptio weather chart for 
that day prepared in the Meteorological Office Air 
Ministry from wireless weather bulletins supports 
the suggestion made in the Times that the dust was 
earned by the wind from a region in Western Canada 
and the neighbouring States which is suffering from 
severe drought for a vigorous circulation of wind 
around a deep oyclomo depression is shown on the 
chart and this circulation is in about the expected 
position Aeroplanes an said to have encountered 
the duMt cloud the pilots having estimated that it 
was travelling eastwards at speeds between 60 miles 
and 100 miles an hour The phenomenon can safely 
be compared in its origin with the dust storms of 
Fgypt and Northtm India a fall of red ram m 
London due to a circulation of wind round an anti 
cyclone which brought down dust from the Sahara 
—investigated many years ago by Shaw and f empfert 
—was essentially similar in character It appears to 
bo one of the attendant evils of North American 
Irouglits that fine tilth can be rt moved from its 
proper place in the farmers fields an 1 bo deposited 
in distant States where its presence -even in agri 
cultural c imtry—is far from being immediately 
bom fit ml 

Centenary of Liverpool Medical School 

On May 11 the University of Liverpool celebrated 
the centenary of the Liverpool Medicil School In 
connexion with the celebrations a brief illustrated 
account of the School by Arthur A Ocmmell has been 
issued ( Tho Liverpool Medical School, 1834 1934 
Hodder and Stoughton, Ltd London l* ) On the 
occasion of the conferment of honorary degrees to 
c lebrate the foundation of the School an address 
was delivered by Prof John Hay profoesor of 
medicine in the University Until 1821 St 
Bartholomew s St Thomas s Ouy h and tho London 
Hospitals held the monopoly of medical teaching 
then the barrier against provincial teaching was 
broken down by the Society of Apothocaries in 
recognising the toothing of Dr Joseph Jordan in 
Manchester In 1824 the clinical teaching at tho 
Manchester Infirmary School was rooogmsed thus 
Manchester was tho first provincial medical school 
in Fngland Undoubtedly tho efforts of tho Man 
cheater medical men were a stimulus to those in 
Liverpool Anatomy schools were developed first 
and finally a School of Medicine la 1837 the School 
was reoogmsed by the London Society of Apothe 
(arms the College of Surgeons and the University 
of London In 1884 it was incorporated with Uni 
versity College when the latter which was founded 
in 1881 was admitted into Victoria University In 
1003 when the University of Liverpool was granted 
its charter the School became its Faculty of Medicine 
Among the distinguished occupants of the endowed 
chairs in the past have been Lodge, Campbell Brown 
Herdman, Gotob, Paterson, Boyoe, Sherrington 
Benjamin Moore and Ronald Boas 

Assocuathd with the School of Medicine at Liverpool 
is the School of Tropical Medicine, with seat* on the 


Faculty of Medicine This Sohool was founded m 
1899 and has tho distinction of boing the first of its 
kind in the world In 1021 tho School established a 
permanent laboratory at Freetown Sierra Loone and 
already has a brilliant record of studios in malaria 
yellow fever sleeping sickness blackwatt r fover 
vomiting fever as well as entomology helminthology 
and tropical sanitation At the celebrations the 
honorary degroe of D Sc was conferred on Prof 
H R Dean professor of pathology in the University 
of Cambridge Sir Thomas Lewis phymoian Uni 
versity ( oliege Hospital Mrs May Mellanby in 
vestigator for tho Medical Research Council Wilfred 
Trotter Sergeant Surgeon to tho King and LL D 
on Prof William Blair Boll ementuB professor of 
obstetrics and gynasoology in the University Prof 
H Briggs emoritus profess r of obstetrics and 
gynseodogy in the University Herbert R Hurter 
Liverpool past president of tho I iverpool Medical 
Institution W b Paget Tomlinson lately chairman 
of the Public Health Committee if Westmorland 
Prof Charles H Reilly emoritus professor of arohi 
tecture in the University of I lvorpool 

Excavations at Ur 1933 34 

Dr C L Woollfy h lecture on The Year a 
Work at Ur given at tho Royal Institution on 
May 11 afforded his audionoe a more favourable 
opportunity of appraising the results of this brief 
season s excavations than his boon possible from the 
summary reports which have appeared in the Press 
Iho elucidation and study of the earlier phases of 
the wcupation of the site have been carried down 
through pro flood strata to the Imttom of the marsh 
before man appears on the scene The history of the 
ziggurat dating in its present form from 2300 B c 
of tho attendant temples of the Fust Dynasty 
(3000 b C ) and of the anteoodent buildings whioh 
they replaced has been brought book to the very 
beginning of tho piano convex period while beneath 
have boon foun 1 still earlier periods (f whioh the 
later must bol mg to tho Jemdtt Naur ag< It was 
not possible at this point m the excavation area to 
carry the work to its logical conclusion by d icper 
digging, but Dr Woolley traced tho course of 
exoavations at the south eastern end of the Tcmenos 
area from tho modem ground level right down to 
virgin soil through deposits of tho ago of Nebuohad 
nezzar the Kassito age (1400-1000 b o ) the Sargonid 
period (2600 b o ) and through a continuation of the 
Royal Cemeteries of the fourth millennium It was 
at this point in what was evidently a soldiers burial 
ground that the unique discovery of a female statue 
deposited as a funerary offering was made Below 
this were the archaic written tablets and seal imprea 
stons and at a still greater depth tho graves extending 
over a considerable period of time which ha\ e proved 
so amazingly rich in stone vases of varied form an i 
material In the mixed soil in which as well as in 
the sandy flood deposit were found the earlier graves 
yielding Jemdet Nasr ware there were abundant 
sherds of A1 Ubatd ware thus completing a remark 
able record which covers tho complete range of 
Mesopotamian history from the middle of the first 
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millennium b o to man’s earliest occupation of the 
site, a period of not less than three millennia, 
possibly more 

Parallels of Habits and Beliefs 

The Fraser Lecture was delivered at the Umver 
sity of Oxford on May 10 by Prof H J Bose, of the 
University of St Andrews The title of the lecture 
was ‘ Concerning Parallels”, and Prof Rose discussed 
the legitimacy of the sort of parallels to classical 
religious phenomena which Fraser uses, leading up 
to a discussion of polygonetio versus distnbutiomst 
views m anthropology His general argument was 
that the use of parallels between the habits and 
beliefs of one people and another, whilo particularly 
conspicuous in the works of I razor, is nothing new, 
being prominent in works published so early as the 
eighteenth century It has generally involved 
recognition of the principle laid down by Bergior 
(1760) that partout los hoinmes so ressemblent” 
frequently there has gone with it a shallow eon 
oeption of human evolution, tacitly assuming that 
the resemblance between different peoples at approxi 
raately the same stage of culture is ho close as to 
amount to identity, and also that the stages of 
culture can bo dated by merely placing first m time 
thoao which appear simplest and most brutish This 
being the n suit of false reasoning and tho neglect of 
elementary philosophic principles, has led to unsound 
results In consequence, the attempts of the so called 
historical school, of which Oraobner, Pinard do la 
Boullaye and W Schmidt arc outstanding n pro 
sentatives, to establish objective criteria of dating 
and a stnotly scientific method of handling the facts 
must bo welcomed, whother tho results they have 
so far achieved are acceptable or not Tho criteria 
are, however, open to serious objection Examples 
can easily be found of usages from peoples, wholly 
unconnected othnologically, illustrating each other 
in a most weloomo fashion, the oommon humanity 
of tho minds of both being more important than any 
speciflo difference The most fruitful activity of an 
anthropologist is rather psychological than historical 
or geographical, although these aspects should not 
be neglected, and to misunderstand the motrvo of 
an action may result m failure to place it even in 
its right historical oontext 

Royal Cornwall Polytechnic Society 

This hundredth annual report of the Royal Com 
wall Polytechnic Society is of unusual interest It 
contains among other matter aooounts of the 
hundredth annual meeting held at Falmouth on 
February SI, 1933, and of the oeatenary summer 
meeting held on July 16-31 At the opening seeeion 
of the latter the president, Viscount Chfdon, occupied 
the chair and a senes of addresses of congratulation 
waa presented on behalf of the Royal Society, Royal 
Institution and other bodies During the four days 
there ware exounions and visits to works, and five 
add r esses were delivered by well known men of 
sdenoe. Bar Richard Gregory’s address dealt with 
“Soienoe Applied to Industry”, Sir John Cadman 
spoke on “Science, One and All”, making special 


referenoo to the operations in the oil fields of Persia 
and Iraq , Sir Napier Shaw on “Unofficial Meteoro 
logy” , Dr G C Simpson on 1 Modem Methods of 
Weather Forecasting" , and Prof S J Trusoott on 
Problems of Mining at Great Depths”. These 
addresses are printed in foil in the report, and that 
by Sir Napier Shaw is aooompamed by an interesting 
senes of photographs 

I requxnt references were made at the meeting to 
some of the pioneers m Cornish industry, and one of 
the visits was to the Safety Fuse Works of Messrs 
Bickford Smith and Co Ltd , Tuckingmill The m 
vention of the safety fuse was duo to William Bickford, 
who had been struck by the frequency of accidents 
in mines and the number of men m Cornwall totally or 
partially blinded through them Appended to the 
report is an account of the work of the Falmouth 
Observatory, which has actively co operated with the 
Motoorological Offloe since 1868 This waa referred to 
m the address of congratulation from the Meteoro 
logical Committee signed by Sir Philip Sassoon 
Under Secretary of State for Air Recently the old 
observatory tower, where the observations wore made 
from 1868 until 1885, has had a oommemoration 
tablet fixed to it 

Photography of Sound 

Some Photographic Aspeots of bound Recording” 
was tho subject of the Sir Henry Trueman Wood 
Memorial Lecture, which was given by Dr C E 
Kenneth Moes, of the Eastman Kodak Company, 
at the Royal Society of Arts on May 16 Dr 
Mees stated that the introduction of sound recording 
has influenced ovory section of the motion picture 
industry, from the nature of the original material 
selected for the presentation to tho architectural 
design of the motion picture theatre itself Two 
methods of sound recording are in general use, 
leading in one case to records in which the density 
of tho photographic deposit vanes, and, in the other, 
to records in whioh the area occupied by the photo 
graphic deposit vanes Reproduction depends on 
throe qualities, loudness, frequency of pitch and 
wave form quality or timbre The intensity range is 
limited primarily by the ground noise, whioh is ohiefly 
due to physical defects m tho films, such as scratches 
and dirt, although even in a perfectly clean film 
there is a very small amount of ground noise due to 
the granular structure of the silver deposit By the 
use of special apparatus it is now possible to reduce 
ground noise considerably The reproduction of high 
frequencies u dependent upon the resolving power of 
the photographio film Special experimental ap 
paratus has been designed to analyse the wave form 
and quality of the reproduction “Improvements in 
the reproduction of sound by photographio means,” 
Dr Mees concluded, “will depend, m the fixture as 
m the past, on intensive soientiflo research m relation 
to sound, electnoity, and photography ” 

Historical Physical Apparatus 

Sib Hbnby Lyons, formerly director of the Soienoe 
Museum, delivered hts presidential address to the 
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Institute of Physios on May 16, taking as his subject 
Physios and Soienoe Museums” Sir Henry referred 
in particular to the work whioh the Board of the 
Institute has done through a special oommittee in 
locating pieoes of physical apparatus of special 
historical importance, and ensuring so far as possible 
that they should be preserved from deterioration or 
possible loss This oommittee was appointed m 1926, 
and smoe then it has brought to light many objects 
which were little known to physicists generally and 
of whioh the historical importance was not always 
appreciated at its full value It was not until the 
middle of the eighteenth century that tho first 
institution was established for the preservation of 
HCiontiflo instruments and technical apparatus , this 
was tho museum of the Conservatoire des Arte et 
Metiers m Pans, which was founded m 1794 to 
mclude all kinds of machinery, models, tools, rnstru 
ments, etc Little can now remain of the instruments 
and apparatus in use in earlier tunes, not only 
because m those tunes there was no institution where 
they could be deposited, but also because for tho 
most part their historical importance was seldom 
realised Then probably moro than now, an mstni 
raent once acquired was treasured for there were few 
of them, but it passed in time to a later generation 
which neither appreciated it nor understood its 
importance The same influence operates to day and 
there is much difficulty in securing for posterity the 
more important examples of apparatus which has 
played a part m tho advanoe of science The address 
will bo published in due oourse and oopiea will be 
obtainable from the Institute of Physics, 1, Lowther 
Gardens, Exhibition Road, London, 8%W 7 (Is Id 
including postage) 

A New Nature Reserve in New Zealand 
Thm property of Brooklands, New Plymouth, New 
Zealand, was handed over by the trustees of the late 
Mr Newton King to the Borough of New Plymouth 
as a public reservo and officially opened by His 
Excellency tho Governor General, Lord Bledisloe, on 
March 10 It adjoins the beautiful Pukokara Park, 
and forms a natural extension of it Together they 
comprise an area of more than 100 acres, forming a 
park seoond to none m the Dominion cither in size 
or natural beauty In addition to the actual property 
of Brooklands, the Trustees presented five acres of 
native bush nearby, and, to give access to it and make 
the whole one large reserve, Mr T,£ List and Mr 
C A Wilkinson gave an area of seven and a half 
aores In his speech. Lord Bledisloe, after paying 
tribute to the late Mr King, pointed out some of the 
many natural advantages which the Dominion 
possesses, and said that it is unique m the number, 
variety and grandeur of its many beauty spots 
within a relatively small area and m its incomparable 
native bush, he prophesied that eventually New 
Zealand will find its tourist trafflo the mam source 
of its wealth While adminng the flue speegnena 
of introduced trees. Lord Bleduloe gave a word of 
warning against the mixing of exotic trees with the 
native vegetation All those who have the preserve 
tern of the native vegetation of the Empire at heart 


will feel grateful for the interest whioh Lord Bledisloe 
has in their efforts, and for the help he is giving them 

Safety in X ray work 

Iw a paper to the Institution of Electrical Engineers 
read on February 22, by Mr L G H Sarsfleld, 
safety measures for workers with X ray plant were 
discussed He discussed the risks of fatal injury and 
the advantages and disadvantages of using signal 
lights The concluding portion of the paper dealt 
with the use of high voltage flexible cable and de 
scribed some new types of cable which are coming 
into use Stress was laid on the need for definite 
instructions so as to avoid olootneal dangers He 
suggosted that the Institution should co operate 
with the British Institute of Radiology in flaming 
rules In the discussion. Dr V L Pullin said that 
at Woolwich they had to logislato for uninstruoted 
use, and no had to make the equipment absolutely 
safe Dr G W 0 Kaye, speaking as secretary of 
tho International Protection Committee which will 
moot at Zurich next July, pointed out that inter 
national recommendations were framed as the result 
of the British Protection Committees work, and 
these recommendations play a very important part 
m the dosign of equipment all over the world The 
League of Nations lias issued a very comprehensive 
publication on tho subject Tho British recommends 
tions are now being revised and he hopes that the 
use of rubber floor mats and insulating shoes will 
hav e more consideration Dr B J Loggott said that 
too much talk of tho need of protection inado patients 
nervous In some cases, too much protection will 
prevent results being obtained In reply, Mr Harefleld 
said that there is a real need for earthing the con 
duofcor at intervals along it* length 

Rothamsted Experimental Station 

The appeal for funds to purchase the Rothamsted 
fields has now secured in cash or good promises the 
£10,000 necessary to claim the munificent donations 
of £16,000 by Mr Robert McDougall and £6,000 by 
the Sir Halley Stewart Trust (see Mature 133 442, 
March 24, 1934) The suooess of the purchaso scheme 
is therefore assured, and the appeal is being kept 
open only a few days longer in order to enable the 
Committee to obtain the further amount needed to 
meet the agreed addition to the purchase price 
consequent on the ascertainment of tho tithe charges, 
timber evaluation and other items Several organise 
tions still have to make their final deoisions, but it 
» confidently expected that the whole amount 
including these additional payments will be secured 
within the next few days, so that tho Rothamsted 
Committee can enter into possession free of all 
finanoial obligation and free therefore to devote the 
whole of its resources to the important agricultural 
investigations in hand. 

Annual Meeting of the British Medical Association 

The one hundred and seoond annual meeting of 
the British Medical Association will be held m 
Bournemouth during the week commencing July 23 



756 


NATURE 


May 19 1934 


tinder the presidency of Dr 8 Watson Smith and 
an interesting account by Mr Bernard Calkin of 
some of the geological and archeological features in 
the neighbourhood of Bournemouth is given in the 
British Medical Journal of May 0 p 814 Pakeolithio 
implements bronze and early iron age relics and 
Roman remains have been found in sovoral localities 
b lght of the seventeen known Hampshire earthenware 
beakers of the Beaker Folk (circa 1700 b c ) were 
found at Bournemouth Early Iron Age sites in 
Bournemouth generally yield little beyond pottery 
fragments whereas in similar sites around Swanagt 
animal bonos and bone implements are frequent 
being preserved in the limestone district there but 
perishing in the sand and gravol of Bournemouth 

Announcements 

Prof W J Dakin Challis professor of zoology 
in the University of Sydney has been elected pmu 
dent of the Linnean Society of Now South Wales 

Libit Col S P Jambs of th Ministry of 
Health has been awarded tho Darling Memorial 
Medal and Prize if tho Health Committee of tho 
League of Nations for his work on malaria therapy 

The Abbri Henri Brouil lias accepted tho pn sidency 
of tho Prehistoric Society of Last Anglia for 193* 
and will givi an address at the meeting of the Society 
at the rooms if the Sock ty of Antiquaries Burlington 
House I ondon on May 23 at 2 30 on Fngraved 
and boulptural Stono Monuments in tho British Isles 
of the Transitun Period between the Stone and 
Bronze Agee an Essay of Chronology and Inter 
pretation Non members of the Sociotj wishing to 
be pn sent should apply to the honorary s <cretory 
Mr 0 Maynard The Museum Ipswich 

The following awards have been made by the 
Royal Aeronautical Society Simms Gold Medal to 
Sir Gilbert Walker for hiR paper on cloud formation 
Taylor Gold Medal to Mr A Ploeman (managing 
director of K I M ) for his paper on the Amsterdam 
Batavia service Wakefield Gold Medal to Sifter 
I do la Ciena for his work on tho development of 
tho autogiro Busk Memorial Pnzo to Mr A V 
Stephens for his paper on reoent research in spinning 
Pilcher Memorial Prize to Mr W H Lewis for his 
paper on duralumin in am raft construction 

Thb Council of the Institution of Flectrical 
f nginoers has made the following awards of premiums 
fc r papers read during tho session 1933-34 or 
accepted for publication Institution premium to 
W Kidd and J L Carr Ayrton premium to B A G 
fhuroher A J King and H Davies Fahie pre 
mium to T S Skillman John Hoplunson premium 
to Dr W G Thompson Kelvin premium to B L 
Good let Paris premium to Dr J L Miller and 

J E L Robinson Webber premium to G Shearing 
Overseas premium to 8 P Chakravarti extra 

premiums to Dr M A B Brauer Capt B S Cohen 
C W Marshall P D Morgan W G Radley and 
Dr 8 Whitehead H Riaaik Wireless Section 


Premiums Duddell premium to T Walmsley 
Extra premiums to L H Bedford and O 8 Puokle 
F B Mnullin and H D M Ellis A H Reeves 
Meter ami Instrument Section Premiums Silvanus 
Thompson premium to Dr A H M Arnold extra 
premiums to J B Lees Dr G Mallett G F Shotter 
WUlans Premium for a paper dealing -with the 
utilisation or transformation of energy Mr D B 
Hoseason for his paper on — The Cooling of 
Electrical Machines 

Paor G Elliot Smith writes Acting on tho 
advice of my physicians I have boon persuaded that 
it is essential on grounds of health to resign the 
position of president of the recently established 
International Institute of Psychical Research I 
deeply rtgrot the neoossity for this aetion at the 
present moment when the Institute is about to 
embark upon certain into resting experiments the 
results of which should afford ample justification for 
its existence 

Thb Royal Society of Edinburgh commemorated 
the completion of its hundred and fiftieth year at 
a meeting of the Society held on May 7 1934 with 
Sir E A Sharpey Schafer president in the chair 
Prof D Arcy W Thompson lelivered an address 
t ntitled Fifty Years Ago In the evening the Lord 
Provost Magistrates and Council of the City of 
Fdinburgh gave a civic reception to tho fellows m 
tile Galleries of the Royal Scottish Academy which 
as tho Royal Institution was for more than eighty 
years the homo of tho Society 

An ligations are invited for the following appoint 
ments on or before tho dates mentioned —A 
Umvers ty demonstrator in physical chemistry at th 
University if Cambridge Mr H Thirkill Glare 
College (May 24) A leoturer in biology at the 
Diocesan Training College Fishponds Bristol— 
Tho Principal (May 26) A chief assistant on 
gineer to th Rivers Mersey and Irwell Catch 
ment Board—The Clerk to the Board County 
Offices Preston (May 26) A psychologist at the 
North West District Child Guidanoe Clime—The 
Secretary 18 Belwzo Crescent London NWS 
(May 30) Junior techmoal assistants (mechanical 
engineers and chemists) m the Supply Board 
Techmoal Establishment under the Direotor of 
Ordnance factories—The Undersecretary of State 
(C 0) The War Office London S W 1 (May 30) 
A lecturer in geology at the Wigan and District 
Mining and Techmoal College—Tho Principal (May 
31) A head of the Civil and Mechanical Engineer 
mg Department and a leoturer in electrical 
engineering at the Northampton Polytechmo In 
stituto St John Street London, E C I—The 
Principal (May 31) A principal of the Municipal 
Techmoal College Bolton—The Direotor of Eduoa 
tion Education Offices Nelson Square, Bolton (May 
31) A lecturer m geography and a leoturer in 
mathematics at Linoobt Tr aining College T he 
Principal An assistant lecturer in zoology and a 
lecturer in eoonomioe at the University College of 
North Wales Bangor—The Registrar (June 2) 
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Letters to the Editor 

[The Editor dot* not hold himself responsible for 
opwxons expressed by his correspondents Neither 
can he undertake to return nor to correspond wuh 
the writers of rejected manuscripts intended for this 
or any other part of Nature No noti e is taken 
of anonymous communications ] 

Radioactivity Induced by Neutron Bombardment 
b xfbrimknt? havi been carried out to ascertain 
whether neutron bombardment can produce an in 
duced radioactivity giving rise to unstable products 
which disintegrate with emission of (3 particles 
Preliminary results have been communicated in a 
letter to La Rtcerca ScierUtfica 5 282 1934 

Hu source of neutrons is a sealed gloss tube 
containing radium emanation and beryllium powdc r 
Tlio amount of radium emanatu n available varied in 
the d flerent experiments from 30 to 830 millicuries 
W are much indebted to Prof G ( Trabocchi 
I abonvtono Fisico di 11a Sanitfe Pubbhoa for putting 
at ur disposal such strong sources 

Diet foments or in some cases compounds containing 
them were used in the form of small cylinders After 
irradiation with the source for a period which varied 
from a few minutes to several hours they w< rt put 
around a Geiger counter with walls of thin aluminium 
foil (about 0 2 mm thickness) and the mini 1 st of 
lmfulscs per minute was registered 

So far we have obtainod an effect with th follow 
ing elements 

Phosphorus —Strong effect Half period about 3 
hours The disintegration electrons coul 1 be photo 
graphed in the Wilson chamber Chemical separation 
of tho active product showed that the unstable 
dtment formed under the bombardment is probably 
silicon 

Iron —Period about 2 hours As the result of 
chemical separation of the active product this is 
probably manganese 

Silicon —Very strong effect Period about 3 
minutes Electrons photographed in the Wilson 
chamber 

.Aluminium—Strong effect Period about 12 
minutes Electrons photographed in the Wilson 
chambor 

Chlorine —Gives an effect with a period much longtr 
than that of any element investigated at \ resent 
l anadium —Period about 5 minutes 
Copper —Ffleot rather small Period about 6 
minutes 

Arsenic —Period about two days 
Silver—Strong effect Period about 2 minutes 
Tellunum Period about 1 hour 
Iodine —Intense effect Period about 30 minutes 
Chromium —Intense effect Period about 8 minutes 
Electrons photographed in the Wilson chamber 
Barium-Small effect Period about 2 minutes 
Fluorine —Period about 10 seconds 
The following elements have also given indication 
of an effect sodium magnesium titanium zir 
comum zinc strontium antimony, selenium and 
bromine Some elements give indication of having 
two or more periods which may be partly dut* to 
several isotopic constituents and partly to guooessive 
radioactive transformations The experiments are 
being continued in order to verify these results and 
to extend the researoh to other elements 


The nuclear reaction which oauses those phenomena 
may bo different in different cases The chemical 
separation effected in the oases of iron and phosphorus 
seems to m hoate that at least m those two cases 
tho neutron is absorbed and a proton emitted The 
unstable product by the omission of a 3 particle 
returns to the original element 

Tho chemical separations have been carried out 
by Dr O D Agoatino Dr L Amal h and Dr L 
Segrfc have collaborated in the physical researoh 
Enrico Fermi 

Physical Institute 
Royal University Rome 
April 10 

Induced Radioactivity 

Cl rib and Joliot 1 and Fills and Henderson* havo 
bservod that positrons w re emitted when aluminium 
magnesium and boron wore bombarded with high 
on rgy a purticl s They n )ted further that the 
positrons could be detect* d after the a particle 
b< mbardment had ceased It was therefore assumed 
that them iloetrom were produced by the radio 
activity of tho unstable nuclei resulting from tho 
capture of the a. jHirticle and the i xpulsion of the 
neutron Danyw an 1 Zwy* obtained simil ir results 
when they bombard si nitrogen with a particles 
In order to account for the results obtained by 
bombarding certain ammonium salts in which 
hydn gen was in part replaced by diplogen with 
liplorw Oliphant Hartock and Rutheiford* assumed 
that a helium nucleus of mass 4 and charge 2 was 
formed by the union of two diplons which differed 
from tho ordinary a particle in having a largo i xcess 
energy and being in consequence unstable It is 
the purpose of this note to point out that in a similar 
manner the radioactn ity of tho light elements is due 
to the formation within their nuclei of an unstable 
proton of excess energy which disintegrates by 
emitting a positron It is suggested that the simdantj 
of the disintegration phenimena observed is duo 
to the radioactivity of this radioproton 
It has boon shown* that the emission of protons 
from neon magnesium silioon sulphur and argon 
can be explained by assumuig that pairs of electrons 
are formed by the uiteracti in of a particles and 
nuclei as suggested by a formula due to b Perrin* 
By assuming that the positron of tho pair unites 
with a neutron to form a proton it was found 
possible to retain the hypothesis of stability of 
nuclei of moss 4n tho feebli proton emission of the 
elements mentioned b< ing due to tho less abundant 
isotopes The mechanism was extended to the other 
proton-emitting elements and tho conclusion arrived 
at in a previous paper’ was confirmed namely that 
there are no free protons in nuclei these particles 
being combined with neutrons either as a particles 
or diplons This hypothesis will account for the 
induced radioactivity as follows 
Consider for example the case of aluminium It 
is supposed that the proton emission is caused by 
the positron of the electron pair uniting with the 
free neutron the negative electron combining with 
tho positron of the diplon to produce a quantum of 
y radiation and leaving the stable nucleus 14 Si** 
When the energy of the a particle increases beyond 
a critical value it is supposed that the neutron is 
emitted before the high energy positron unites with 
it The radioproton is formed howeier as the 
positron unites with one of the two neutrons produced 
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when the negative electron oombmes with the positron 
of the diplon This proton with oxcesa energy dis 
integrates by emitting a positron From the reaction 
suggested it is expected that the positrons emitted 
will have definite energy and not a continuous range 
of energies as with the {3 rays of the normal radio 
active elements The varying periods of disintegration 
are thought to be duo to the varying nuclear holds 
in which the radioproton is formed 
Further it is to be anticipated that similarly 
indnoed radioactivity will be observed with all 
elements which givo rise to protons under a particle 
bombardment A full aooount of this hypothesis will 
bo published shortly 

H J Walks 

Department of Physics 
Washington Singer Laboratories 
Lxeter 
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Accurate Electron Diffraction Measurements 

In order to compare the diffraction pattern of a 
substance of unknown characteristics with that of 
a known material bhishanoow and Tartarinowa 1 
suggest usng two convex specimens mounted face 
to face the two patterns be ng recorded simul 
taneously 

This method is obviously inapplicable to trana 
mission diffraction and in tho case of diffraction at 
grazing incidence tho defects compared with the 
doublo shutttr method 1 will bo apparent Thus 

(1) owing to tho specimen shadows the two sets of 
rings do not meet at a common pattern boundary 

(2) the rings are not described about a oomrnon centre 

(3) structural changes of a single specimen cannot 
bo recorded under comparative conditions and 

(4) since only two relatively small sogmenta of the 
boam cylinder are diffracted rings corresponding 
to largo Bragg plana spacings are obscured (1) 
(2) and (4) militate directly against tho attainment 
of accuracy (3) precludes tho application of tho 
mothod to a wide range of interesting phenomena* 
and (4) is oonduuvo to error in assigning tho correct 
crystal structure 

Tho hollow oybndnoal typo of beam employed by 
8hiohancow and Tartannowa and previously described 
by do Laszlo and Cosalett* is a phenomenon well 
known in high speed cathode ray oscillography and 
is often observed with a badly pitted cathode The 
effect can bo still further exaggerated by the use 
of a discharge tube of a design unsuitable for the 
production of the homogeneous solid pencil of 
cathode rays employed by us in our experiments 

Other workers 1 m this field besides ourselves have 
used curved surfaces wires, fibres etc Where 
possible however the flat or approximately flat 
surface is generally preferred partly on aocount of 
the oase with which it can be prepared and systematic 
ally explored with the beam and also beoause the 
ratio of diffracted to undtffraotod electrons is higher 

We have previously shown that the occurrence of 
any voltage ohange during the recording of a double 
shutter pattern is automatically rendered self 
evident in the resulting photograph* The double 


shutter method permits of the attainment of a high 
order of accuracy oomparable with that of X rays 
and can be employed in both transmission and grating 
incidence diffraction its suooessful practioe how 
ever like that of precision speotrogrephy, calls for 
suitable equipment and instrumental teohmquo 
G I Finch 
A G Quaurxix 

Imperial College of Soienoe and Technology 
South Kensington London S W 7 
May 7 
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Full Period Effect m Miller’s Ether Drift Experiment 

In hw memoir 1 on tho ether drift experiment 
Dayton C Miller mentions that harmonic analysis 
of the curves of the displacements of the fringes 
obtained by a oomplete rotation of the interferometer 
puts m evidenoe in all oases the existence of a full 
period effect which acoompames the Micholaon half 
ponod efloct utilised m tho elaboration of the results 
of the experiment The amplitude of the full peno i 
effect is Of tho same order of magnitude as tho 
Mioholson effect it is however proportional to tho 
number of visible fringes m the field of view and— 
m the most favourable conditions for the experiment 
with six visible fringes—perceptibly less than the 
amplitude of tho half period offset 

According to Miller tho full period effect is identi 
Led with that foreseen and calculated by Dr Hicks 
in a memoir of 1902* as a oonaequenoo of the small 
angular displaoement p of a few seconds of aro from 
its theoretical position that must be given to one of 
the mirrors to obtain the interference fringes 

That this explanation of the full period effect 
cannot hold results at once if we oonsider that the 
Lorentz contraction ought to eliminate entirely any 
effect of the ether drift on the phenomenon of inter 
firenoe although it should influenoe only the half 
period effects It is then dear that the ether drift 
supposing it should appear is only able to produce 
half per oil effeots that is displacements of tho inter 
fer* nee fringes that are reproduced identically every 
half turn of the interferometer This occurs of oourao 
whatever may be the effective adjustment given to 
the various parts of the instrument including the 
telescope 

A direct demonstration may be derived from the 
results obtained by me* in 1920 m treating by a new 
method and in a complete manner the theory of the 
Michelaon experiment following up the work of 
Right 4 quoted by Miller in his memoir, which was 
interrupted by the death of the author My theory 
leads to the following fommla for the displacement 
of the fringes when wo take into consideration only 
the terms variable with the orientation of the inter 
ferometer given by the angle a 


_ D{* „ D'V 

S--j-ooe2a+p-^- cos 2a- 


where 5 m the velocity ratio X the wave length D the 
effective length of the arm of the interferometer, D* 
the dwtanoe of the plane on which the observed inter 
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ferenoe fringes are localised Generally D l — D, that 
is the telescope is focused on the surface of the end 
mirror, m such cases the formula beoomes 

DE* DV 

S = cos 2a + |* — cos 2a (2) 


1 he first term here represents the Miohelson effect, 
th others show that a supplementary offoct of 
unplitude proportional to the angle p or to the 
number of fringes visible in the field of view, may 
also be expected But such an effect is (a) of half 
p nod like the Miohelson effect, (6) of amplitude 
H (» 2 x 10-') times loss so that any possibility of an 
xperunontal verification is out of the quostion 
The full period effect shown by mterferometncal 
experiments cannot be in any way justified by the 
classical ether drift theory It is therefore the more 
important to know more thoroughly the character 
i4tKM of this effeot which may be deduced from the 
rich observational material oollectod by Miller It 
may be either systematic perturbations introduced 
in the elaboration of the remits of observation, or a 
phenomenon depending on another cause varyuig 
with the rotation of the interferometer perhaps the 
same that causes the difference between tho results 
btainod by Miller and others who have experimented 
n the Miohelson offw t* and the unexplained 
anomalies that it repiesents* 

Giorgio Valle 

Institute of Physics, 

University, Parma 
March 30 
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Photography of the Infra-Red Solar Spectrum 
to Wave-length 13,900 A 

With tho aid of the new Agfa infra red sensitive 
plates (maximum of sensitivity 10 600 A ) I have 
succeeded in photographing the solar spectrum 
to 12,900 A in the first order of a 3 m grating 
(dispersion 6 A /mm time of exposure 10 hours) 
The blackening of the exposure obtained does not 
alter appreciably from 12 400 to 12 BOO A (end of 
the plate used), so that it seems easily possible to 
extend tho limit quite considerably 

The plate* so far obtained show the water vapour 
absorption band at 11,300 A well resolved into its 
fine structure lines and extending about 1000 A to 
both sides It exhibits the same sort of complexity 
as the shorter wave length bands photographed and 
analysed by Meoko and his 00 workers 1 * but is much 
more intense 

In addition, there is a very interesting atmospheric 
oxygen band between 12,600 A and 12,750 A also 
of course, with very well resolved fine structure 
Thu band has already been observed with ordinary 
infra red apparatus and low dispersion by Ellu and 
Kneser* m the infra red absorption spectrum of 
liquid oxygen together with other bands, and they 
have identified it with a weak maximum m Abbot’s 
bolometer ourvea of the solar spectrum That this 
band u really due to the oxygen molecule said 
represents the ‘forbidden’ transition from the ground 
level ' to the low ‘A level first predicted by 
Mulliken* is rigorously proved by a preliminary fine 


structure analysis The observed structure shows 
that the selection rule A J — 0 ± 1 still holds for 
*A — •£ , but besides hX - 0, ± I (P, Q and It 
branches) transitions with A K — ± 2 occur with 
about equal intensity (V form and 0 form branches) 
The band on the wholo is very much weaker than 
the ordinary atmospheno oxygen A band at 7600 A 
m agreement with the expectation that a l A — *£ 
transition is more strongly forbidden than 1 2 — • £ 
Preliminary constants for the 'A level are 
v, - 7881 6 cm B, • 1 416 cm r, — 1 220 A 
A valuo for the vibrational frequency cannot be 
given because the 1-0 band observed by Ellu and 
Kneser at 10 600 A in kquid oxygen does not ooour 
in the solar spectrum 

A full account of this work will appear elsewhere 
In conclusion it is a pleasure to acknowledge the 
kindness with which the farm of Agfa placed their 
remarkable new plates at our disposal 

G Hbrzbkbg 

Physikalischos Inatitut 
Teohnische Hochschulo Darmstadt 
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Velocity of Light 

M E J Ghxuhy dh Bray has directed attention 
to an apparent decrease in the velocity of light* 
I have rets ntly tried to explain this on the basis of 
tho theory of tho i xpandmg universe If the speed 
of light is a true constant independent of any vans 
tion in our unit of lmgth then a doubling of the 
radius of the universe ahould cause tho measured 
velocity of light to diminish by half If tho radius 
of the universe doubles every A years then the 
voloaty of light will bo proportional to (J)* where 
K is the unit of time lhua the logarithm of tho 
measured velocity of light must be a linear function 
of the time I detormim d tho two (onstants of such 
a function from do Brays data and found that it 
represented the observations m a satisfactory manner 
I then solved this oquation for the It ngth of time it 
would take the velocity to duumish by half The 
time is of the order of 60 000 years wluoh is consider 
ably shorter than the value derived from a study of 
the recession of the external galaxios* Consequently 
this observed variation cannot bo explained by the 
expanding universe theory unless we assume that 
tho rate of expansion is much more rapid in the 
viomity of the earth than it is at the dwtanoe of tho 
spirals 

It is also possible that the variation is not a con 
tinuous decrease but is a periodic function of the 
time A rough graphical analysis shows that the 
observations are well represented by 

V - 299 886 + 115 sin 2rc/40 (t - 1901) 

The largest deviation ia 21 km /sec and tho others 
are all under 10 km /sec It is possible that these 
residuals oould bo improved by further adjustment 
of the constants 

Unfortunately, the only evidence for a periodic 
variation is tho observations in 1879 6, 1882 7 and 
1882 8 These observations were made over short 
base lines, and are presumably not as accurate as 
those made ovdr longer base lines If we reject 
them, as we may feel justified in doing, then the 
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variation is a continuous doorcase with the time 
If we keep them the variation is periodic Fither 
hypothesis beautifully represents the observations 
which are used Tho unfortunate lack of observations 
in the periods 1883 1902 and 1902 1924 makes it 
impossible at present to decide between the two 
hypotheses However by 1941 the volocity will be 
299 885 km /hi c if the variation is periodic or 
290 735 km /hoc if the variation is a linear decrease 
with the time It is to be hoped that those who have 
b*en performing velocity experiments will continue 
their work until this matter is settled 

1? RANK K FdMONDSON 

Lowe 11 Obaei vatory 
flagstaff Arizona 
April 14 
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Static Charge on a Galvo-Millivoltmeter 
A somewhat curious state of affairs has recently 
been brought to light in this Laboratory in con 
ncxion with a Unipivi t galvo millivoltmoter The 
noodle of this instrument which is used in tho 
determination of pH values by the eloctroraetor 
valve glass electrode method wah found to b» have 
erratically in respect of reproducing its maximum 
position On (loser examination it was found that 
particularly m tho case of certain individual opera 
torn rubbing tho glass cover of th< instrument with 
the finger or oven strong finger pn ssure produced 
deflection of the needle somot mos sufficiently violent 
to lift it from its suspension Return of tho nr* die 
though not exactly to its former position could 
usually bo effected by tapping the glass 

Neither distortion of the case, nor capacity effects 
were present and breathing on the glass cover was 
sufficient to ronton a normal zero or maximum 
Although tho case in common with other vit il 
partH in the electoral system is normally earthed 
it seems clear that a static charge on the glass is 
responsible for th< phenomenon and tho necessity 
for bearing this possibility in mind when dinning 
or removing dust becomes necessary with such an 
instrument is obvious 

H A Bromley 

H M Stationery Office Laboratory 
Cornwall Houso 
Stamford Stn-et, S E 1 


Purification of Plant Viruses 
The following is a practical mithod of preparing 
a purified suspension of any of tho x group of plant 
viruses from the ixtraeted juice of the diseased 
plant 

Starting with volumo V of extracted juioe — 
(a) V is cooled to 0° C and diluted to 15 V with 
water at 0° C Carbon dioxide gas is passed through 
tho mixture at 0° C for 30 minutes This mixture 
is then centrifuged rapidly for as short a time as 
will give a clear straw coloured supernatant for 
example 15 minutes at 3 000 r p m The precipitate, 
which contains about one third of tho original solids, 
la discarded 

(ft) The supernatant is diluted to 200 V with 
water at 35° C Carbon dioxide gas is passed through 
tho mixture at 35° C for 15 minutes Thu mixture 
is then centrifuged for a considerable tune for 


example 1 hour at 2 000 rpm The supernatant 
is discarded 

(e) Ihe precipitate is suspended inFoo dutille 1 
water at room t* mperaturo and oentnfuged for n 
short time for example 15 minutes at 3 000 rpm 
The precipitate is discarded The supernatant is 
faintly opalt scent but colourless It oontains most 
of tho virus and practically no protein 

In (a) the flask is imm rsed m a freezing mixture 
The best results aro obtained when only a small 
amount of m is founed in the solution and th 
U mp< rature during th spinning docs not go abov 
15 t 

In (b) (autious use of a micro burner will koep th 
If mperaturo within half a degree of the optimum 

The long spinning of the large volume in (ft) is th 
greatest fault of this method The length of th 
spinning rrquirtxl to bring down a precipitate can 
be shortened to less than half an hour if high r 
speeds are used also by adding a trace of alumini mi 
sulphate or leaving tht mixture in tho cold over 
night 

lho m thod is a modification of one used bj 
Warburg and Christian (1932)' to purify a wahr 
soluble f( mu nt (Die application of the method to 
virus studns was suggested by Prof D Keilin t 
whom gratf f il acknowledgment is duo ) The tern 
jieratiircM and dilutions given here have boon d< ter 
mined after careful variation of all the constants 
With virus x from infected tobacco plants a final 
suspension can bo produced which will infect 3 out 
of 5 Nicotiana gluhnota plants at a dilution if 
1/60 000 as compared with 4 out of 5 with crud 
sap at tho same dilution 

D MacClement 

Molteno Institute and 

Potato Virus Research Station 
Cambridge 
April 16 
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Inheritance of Habits 

Do thought habits produoo a physical change m 
the organism ? I once asked a fnend of mine who is 
a great experimentalist He replied I don t know 
Docs any habit produce a physical change f Hi 
again replied I don t know Could he suggest 
any experiment to ascertain this point T Once again 
he replied in the negative I could see the diseipluu 
of science had produced a habit in him which the 
stimulus of my suggestion was not strong enough to 
overcome 

Were it not tho case then why do people find it 
difficult to change from one habit to another T It 
is not only difficult hut it is often accompanied by a 
feeling of positive pain A transformation from ono 
thing to another implies loss or gam of energy, and 
this energy must be summoned and given a direction 
before a change could he produoed from one habit 
to another Consider for example the difficulty 
many people are now experiencing in assuming the 
habit of a 24 hour clock 

Can habits be inherited T For anything to be 
mhontod, tho reproductive oells must be affected m 
a particular way Experiments have been performed 
to settle this question Mioe have been trained to 
thread a maze of a particular configuration, and the 
offspring of such trained mioe have been able to 
thread the same maze with the least difficulty and 
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in the shortest time Thu seems to indicate that 
acquired habits oan be in hen ted Recently oxpen 
meats have been undertaken in Prof E W Mac 
Brides laboratory to see if tho parthenogenetio 
Mtiok insect of Ceylon could inherit the habit of 
luting plant B (which it can eat but docs not usually 
lo) instead of A which is its usual food plant An 
account of this was published in Nature of April 21 
(p 598) The result seems to show that such a 
preference can be transmitted to the offspring 
Ihe difference between tho maze threading ex 
penment and that of compelling tho acquisition of 
a niw food plant is that in the former case no foreign 
math r is introduced into the body of tho organism 
whilo m tho latter case a different kind of food is 
introduced In the formir tho habit is not accom 
ponied by an obvious physical change m tiie organism 
while in the latter it is nothing but the acctptance 
on tho part of the organism of a physical fact 
Whatever may bo the conclusions drawn from 
these oxperimmts, to determmi whether a habit is 
inherited or not information on th< ft llowing points 
is hrst necessary (1) Does habit produce a physical 
change (2) if so how can it be mi asured (3) in what 
way is this change registered in the n productive cells ? 

It seems to me that the expi nments so far under 
taken have the same hit and miss charaitei as those 
of the animal breeders before Mendels time hoi 
example it (uuld not bi predicted that a particular 
igg taken out of thi lot produced by those insects 
that easily accepted the second food plant would 
n Hult in an insect which Hhowed a definite pre 
diliction for this alternative host plant 

S Macltx 

Di partment of b nt< mo logy 
British Museum (Natural History), 

South Kensington SW7 


Mimicry in Insects 

Prof T D A Coikkrkli points out 1 that 
parallelism and convergence are so frequont that they 
indicate deeply seated tendencies which find ex 
pression without any refinnee to immediate utility 
and that if mimicry is promoted by natural selection 
these rowmblances are the raw material on which 
it works 

May I remark that tho last words quoted are 
misleading m their suggestion that oonvergonoe may 
play a large part m the causation of all tho cases 
of resemblance of one animal to another which are 
unfortunately classed together m the common usage 
of tho term mimicry 

It is indeed possible that convergence (or arrested 
divergence) has played a part in the production of 
synaposematio resemblahce such as Prof Cockerell 
mentions in the case of wasps, although even in such 
oases there is no relation between tho degree of 
resemblance and the degree of consanguinity The 
similarity between species of the well known Bumet 
moths m England might, with justice be claimed as a 
good example But this explanation, so simple and 
plausible, is of much too limited applicability to 
deal with the phenomena of mimicry It cannot 
explain such examples of true Batesian mummy as 
the pseudapoeematio resemblance of a caterpillar 
to a snake which deoeived Bates himself Nor 
can it possibly apply to the analogous and equally 
deceptive procryptio resemblanoe of a caterpillar to 
a stick, or a moth to a bird dropping 


I find it difficult to understand how parallel de 
velopment can have played any part in the production 
of a similar appearance in insects of different degrees 
of relationship by entirely different means a 
phenomenon in mimicry too oftin lpft out of account 
in discussions Upholders of the Darwinian explana 
tion of mimicry arc still awaiting an alternative 
which will embrace tho abovo mentioned and many 
other phtnomcna which fall into lino 

Cr D HaJ K ( ABPFNTER 

Hope Department 
Oxford University Museum 
May 1 
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Pseudopodlal Movements of Fonunuufera 

Work of rcotnt yearn has done much to elucidate 
the protoplasmic changes accompanying amoeboid 
movement Ihe indoplusmic streaming which is thi 
most striking feature in the pseudopodium of an 
amoeba is not how vir present in most othtr 
rhiznpods m which loci motion by crot ping is loss 
w< 11 dcvclopt d and it seems that the time is npe for 
a cart ful n i xamination of the diffc rent types of 
psoudnpodia 

In thi b oramuufera thi pseuilopodia are long 
fine protoplasmic threads containing granules the 
size of which vanes with thi species and which an 
in rapid longitudinal movement Commonly both 
ccntrifugally and cmtnpotally moving granules are 
present simultaneously in the same thread often 
fiasmng one another even though the thr ad may be 
Ii ss than a micron in diami ter Sometimes also a 
pseudopodium may be men awing in length at a time 
when the pn dominant movement of the granulos is 
centripital indicating a movement of the clear 
gn und protoplasm mdi jiendent of that of the 
granules The granults are usually (ptrhaps always) 
near the surface of the pseudopodium and it is 
commonly supposed that tho clear axial part of the 
protoplasm is of a more solid nature thus conferring 
stability on the fluid thread which otherwim would 
lie expected to break up mto drops owing to the 
fact that its length is often some hundred or more 
times its diameter 

1 hough it is at present impossible to give a cl< ar 
account of tho exact location of these various moving 
streams or of tho nature of the motiv e force producing 
them or of the conditions of stability of the fluid 
ptuudopodia the following preliminary obs* rvations 
have some bearing on these questions 

(1) In all tho species examined by mo the 
pseudopodia are enclosed by a relatively tough 
moving skin which can be demonstrated by various 
mothods Crawling cdiates may pluck the pseudopo 
drum pulling and stretching it considerably without 
adhering to it Small flagellates may even come to 
rest against a pseudopodium, be earned along 
passively for a considerable d is tan or and then swim 
away without any sign of sticking In transporting 
food, on the other hand, the peeudopodia show 
themselves to be very stioky This may be due as 
Verwom 1 believed to aotive secretion of a sticky 
substance, but seems to be more probably due simply 
to penetration of the skin’ by the captured object 
causing it to come mto contact with the viscous 
internal fluid 

(2) The mean velocity of the granules in different 
pseudopodia of an individual at any instant is fairly 
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uniform and quite independent of the diameters of 
the pweudopodia Hence their movement cannot be 
compared to tlie flow of a viscous liquid m a tube 

(3) The flow is not influenoed in any way by 
contact with a solid substratum, a fact which is 
quito inconsistent with any simple interpretation 
based on surface tension differences Normal stream 
mg of granules takes plaoo oven in pseudopodia 
having no free tip (that is, running from one part 
of the periphery of an animal to another part), and 
so can have nothing to do with conditions at the tip 
or with any kind of physiologiool gradiont between 
the tip and the base There is likewise no evidence 
of any roversiblo sol gel process or of any contracting 
tube of plasma gel 

(4) Injurious stimuli (chemical or thermal) cause 

the pseudopodia to break into liquid droplets, or, 
lees commonly, into short rods These two reactions 
might appear to represent the effects of increased 
and decreased fluidity rospcctivi ly but this ex 
planation does not fit m with tho known effects of 
the stimuli in question on other kinds of protoplasm 
In fact sometimes a single stimulus produooe both 
of the reactions simultaneously m different parts of a 
single individual If the stability of tho threads 
depends upon the presence of a relatively solid axial 
structure it Rooms strange that reagents which 
normally increase the viscosity of protoplasm should 
cause the threads to break into drops Cyanide 
causes a cessation of movement without any unmo 
diato disintegration so stability of the threads docs 
not depend upon movement as suggested by 
Lop« sohkin* H Handon 

h acuity of Science 
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Cairo 
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A Rapid Test for Pregnancy on Xenopas Ixvu 
In a recent communication Bellerby (1933) 1 has 
shown that injection of acid or alkaline extracts of 
bovine anterior lobe of tho pituitary gland into 
female South African clawed toads (Xenopus laws) 
produoea extrusion of ova through the cloaca within 
18 hours 

The well known Zondek Aaoheun test or its modi 
floation by Friedman, using the rabbit, is based on 
the occurrence in the urine of pregnanoy of an 
anterior pituitary like gonado kinetic hormone 
These considerations led us to investigate the 
possibilities of Xenopus laws as a test animal for 
pregnancy The urine is detoxicated, precipitated 
and concentrated according to the method of Zondek 
(1930)* The aqueous extract is injected into each 
of six female South African clawed toads Twelve 
to eighteen hours later at room temperature, that u, 
about 18° C , a positive reaction is mdicated by either 
(a) extrusion of maorosoopio ova through tho oloaoa, 
or (6) post mortem examination of the animal (m the 
absenoe of ovulation), when one ovum or more is 
seen in either or both of the oviducts If (a) occurs 
m any one animal, post mortem examination of the 
remaining animals is unnecessary A negative test 
is repeated on a further six animals 
At higher temperatures, for example, about 37 s C , 
the reaction is speeded up considerably and ovulation 
has already occurred so soon as 5-0 hours after 
injection 


In a senes of 97 oases investigated by this method 
to date, 52 correct positive and 46 oorreot negative 
findings have been reoorded 

Xenopus is a suitable test animal aa it does not 
ovulate spontaneously under laboratory conditions 
As a matter of fact, in about 250 toads fresh from 
the ponds examined during the breeding season, no 
ova were deteoted in the oviducts (Zwarenstem and 
bhapiro 1933)* However, during the breeding 
season (July to September in South Africa) as an 
additional precaution it is necessary that the test 
animals from the ponds should be isolated under 
laboratory conditions for at least one week and 
controls killed and examined 

We have observed that if the toads have been 
maintained under laboratory conditions for longer 
than three to four weeks, they appear to undergo a 
deeensitisation to the urinary prolan, when moorrecl 
negatives may be obtained Tho laboratory age of 
the test animals should therefore not exoeed three 
to four weeks 

The advantages of the test are aa follows — 

1 The test animal is ohoap oasdy available and 
inexpensive to maintain 

2 It is not noct»saiy in the majority of oases t< 
kill the test animal as it is with rats mice and rabbits 

3 The extremely short tune taken for the test— 
18 18 hours at room temperature (18“-20°C) A 
technique for further shortening the post injection 
latent interval is being investigated 

4 The simplicity of the end reaction—extrusion 
of easily visible ova through the oloaca or their 
presence m the ducts In Amphibia extrusion of the 
ova is a sufficiently obvious and unequivocal phono 
menon 

6 Small volumes of aqueous extract may b 
injected into the test animal m a single dose repeated 
and divided doses being unnecessary 

Although extrusion of ova does not occur m Rasta 
after mjeotion of anterior pituitary extract 1 a reaction 
is obtained in the oviducts and this indicates tho 
possibility of using Rana also as a test animal 

In collaboration with Dr A I Goldberg the test 
is being appliod in the investigation of oases of endo 
enne anomalies 

H A Shapibo 
H ZWABXNSTBIN 

Department of Physiology, 

Umvorsity of Cape Town 
April 12 
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A New Guinea Fish Poison 
Undjsb this heading Prof A K Macbeth refers 
in Natubx of Apnl 28, p 649, to a probable Derru 
species the native name of which he gives as Tua 
or Tuva Without any philological gymnastics, this 
name is evidently a variant on the Malay name 
Tuba, applied to various Derru species In Poly 
neeia I believe that the word is also softened to Duva 
or Tuva 

Further information on the use of Tuba will be 
found m the late J D Gimlette’s "Malay Poisons 
and Charm Cures” (third ed, 1929, p 240 at as q) 
H E DubhaX 

Hereford 
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Research Items 


Egyptian Head-rats Among recent acquisitions 
noted m the Bnttsh Museum Quarterly vol 8 pt 3 
is a small collection of Egyptian objects of exceptional 
nterest which are described by Mr 8 R K OlanviUe 
Among these are two head rests of which one of 
1 roestone is reported to have come from Dair Mawas 
on the other side of the river from A1 Amamah It 
is remarkable both for its form Mid its decoration 
It is adapted from the type with octagonal fluted 
oohimn found commonly in the Eighteenth Dynasty 
and more rarely m the Fourteenth The spaoe be 
tween the horns of the rest proper and the base has 
been only partially out away so as to leavo a panel 
of stone on either side of tho shaft This minimised 
the risk of breaking off the tips of the rest these 
panels have been deoorated in low relief with four 
figures one on each side of tho shaft On what is 
probably the front of the head rest two figures of 
Bes face inward to the support The figure on the 
rght brandishes a serpent in his left hand and 
carries a spear m the other Two more snakes arc 
hold beneath his teeth He wears the lotus flower 
fton shown on the head of Bes and Taurt in the 
Eighteenth Dynasty A hieroglyphic inscription 
1 wn the oontre reads Good Sleeping in the 
West the Land of Righteousness by the Royal 
Scribe Qenherkhepeshef justified On the back of 
the rest a gr ffin on the left with lotus flower head 
drees faces a lioness eating a snake Both rest their 
foot on conical supports and are armed with knives 
Two more mscnpti ns run down the edges of tho 
puiels of which one survives in a mutilated state 
The four figures are rominisoent of those on carved 
ivory wands of tho Seventh to Eighteenth Dynasties 
the use of which is still debated If the head rest is 
to be dated to the Eighteenth to Nineteenth Dynasty 
this is the earliest representation of Bes with a spear 
giving him a warlike character The magical character 
f the figures and the inscriptions indicate that the 
head rest was part of tho tomb furniture and not for 
ordinary use 

Anthropometric Technique A critical examination 
of tho methods of anthropometric measurement on 
tho living has been made by Dr C B Davenport 
Dr Morris Steggerda and Dr William Drager (Proc 
Amer Acad Arte and Set 8# 8) Errors in anthro 
pometry are both extrinsio and mtrmsio Among 
oxtrmsio errors while the apparatus used may be 
regarded as standardised the detemunation of par 
tioular landmarks is a frequent cause of error A 
matter insufficiently investigated as yet is the error 
due to differences m posture of the'subject and the 
fluctuations due to hu or her peychologioal or physio 
logical state It is known that there are considerable 
differences according to the tune of day at which 
the measurements are made Within limits anthro 
pometry is a form of psychometry Variation due to 
differences in pressure on the skin m taking measure 
meote has not been sufficiently considered With the 
view of testing the effect of these souroes of error 
forty nine measurements were made repeatedly under 
oertam controls It was found infer alta that stature 
and sitting height were significantly greater m the 
morning than m the even mg A woman’s indoor 
clothing does not appreciably affect the significance 
of the measurement though it may obscure the 


location of the point measured The diameters of the 
head are easily measured with a probable variation 
in repoated measurements of leas than 1 mm Certain 
dimensions have a high variability with a probable 
error of single measurements of 6 mm or more 
Theeo are waist girth cheat girth projective arm 
measurements from the floor atul trochanter breadth 
It was found that tho subject measured was sigm 
fioantly larger on her left side than her right As an 
intrinsic error it was found that in the personal 
equation the percentage inaccuracy vanes greatly 
being low m large dimensions The inaccuracy is 
partly inherent but practice leads to increased 
precision 

A New Trout from California. Mr John OtU rbum 
Snyder has recently described a new apooies of cut 
throat trout Salma eelentete (Proc Californian Aead 
Set Fourth benos 20 No 11 1933) This has been 

fount m certain hoadwaters of Silver King Crook 
a tributary of East Carson River which is part of 
the L&hontan drainage area The habitat is restricted 
by an impassable fall to the creeks of lish Valloy 
in the high Sierrfc of California Tho author states 
that it is an isolated variant of S hmaham differing 
markedly in the absenoe of spots from the body the 
retention of parr marks to maturity and the relatively 
smaller and more ntimorous soalee Tho differentia 
tion of this form from the more generally distributed 
parent species is directly parallel with that of the 
golden trouts west of the bierra as they differ from 
the rainbow in a reduction of the spots the retention 
of parr marks and a notable moreaso of the number 
of scales There is little variation from the type 
in this trout 

Regulation of Blood Salinity in Aquatic Animals Vol 
II Nos 1-8 of tho Sydney University Reprints 
(Senes IS Zoology 1033) oontains several papers 
oonspicuous among them being Prof Dakin s and 
Miss E Edmonds work on the regulation of the salt 
contents of the blood of aquatic animali and the 
problem of tho permeability of the bounding mem 
branee of aquatic invertebrates reprinted from the 
Australian Journal of Experimental Biology and 
Medical Science 8 1931 The authors have found 
new subjects for investigation in the mangrove 
swamps setting up a temporary suminor laboratory 
actually on the edge of tho swamp in order to keep 
the animals in as healthy a condition as possible 
Helcsctua cordtformte lives in the mangrove swamp 
not far from the sea in water of high salinity but 
subject to occasional freshemngs of considerable 
extent after ram It is able to regulate the blood 
salinity in the sea water which is diluted with fresh 
water the blood being more saline than the sur 
rounding medium the difference between the blood 
and the external medium becoming greater as the 
latter approaches fresh water It seems however to 
show a greater independence than other marine 
invertebrates so far investigated m that the blood 
tends to retain its normal constitution when the 
external sea water is made more oonoentrated It is 
shown that tho changes m the blood salts which 
accompany changes in the outer medium are likely 
to be due to movements of salts or their ions inwards 
or outwards Oncktdium chameleon moreases m weight 
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in diluted, and decreases in concentrated, sea water 
Changes in the salinity of the external media are 
accompanied by changes in the body fluids, but the 
body wall acts more like a semi permeable membrane 
and water movements through it are more facile 
than the passage of salts, whioh, however, also takes 
place 

X-Chromoaome of Drotophila Through the work of 
Muller Paintor and others it is now recognised that 
about half of the X chromosome in Drotophila 
mrlanogaster is empty’ of genes, and that this inert 
region is homologous with the Y chromosome Mr 
S fiershenson (J Genetics, 28, No 2) has recently 
used for further study a strain with an X chrome i 
some obtained through crossing over between two 
differently inverted X chromosomes, which thoroforo 
carries a duplication and a deficiency The condition 
is lethal in XX females, but XXY females are 
viable It was also found that the deficiency included 
the gene for bobbed bristles, but no other known 
genes In males carrying this X chromosome, there 
was failure of synapsis between the X and Y in more 
than 80 per cent of the spermatogonia In oogoma 
hating this chromosome, one X was shown oyto 
logically to be much shorter than the other It is 
pointed out that such deficiency m the X would 
weaken the synaptic affinity betwoon the X and Y 
and as a result the XO type of sex determination 
could be derived from the XY type Tins work 
confirms the general views regarding the inertness 
of the Y chromosome and its similarity to the inert 
portion of the X It also shows that genetioal de 
ncienry means the real absence of the corresponding 
portion of the chromosome 

Classification of Sesame A recent study of the sosamo 
(Sesamum indieum, L ) by Hildebrant (Bull App 
Bot (Jen and Plant Breeding 4, 4 , 1932, Institute of 
Plant Industry, Leningrad), is based on BOO samples 
of seed collected by venous expeditions , more than 
a thud of these came from Central Asia and Asia 
Minor As a preliminary to classification, the author 
deals with the variation m the characters of the plant 
in relation to geographical distnbution The speoies 
it divided into two sub species aooording to the 
numbor of carpels in the capsule A morphological 
basis is used for division into varieties The mass of 
sesame m all oountnes is oompoeed mainly of two 
varieties, the othor varieties oocumng mostly in 
mixtures with these varieties The author considers 
Africa to be the primary oentre of ongm of the 
species, with India and Japan as secondary centres 
Palestine appears to be the oentre of high oil yielding 
strains, the percentage of oil diminishing as one 
goes farther away from that country 

Nutrition of the Angiosperm Embryo A very in 
teresting general account of this subject is presented 
by Rene Sou&gee m the Revue gdndrale dee Sciences, 
45, No 8, of March 18 He shows how practically every 
tissue, either of the ovule or of the mature embryo 
sac, may be modified in ways that suggest a definite 
contribution to the nutrition either of the embryo sac 
itself or of the maturing embryo Sometimes these 
adaptations take the form of remarkable haustonal 
constructions whioh are earned deeply into the 
chalacal end of tho ovule or, m some oases, into the 
placenta by way of the mioropyle. Although there 
may be little doubt that these structural features 
upon which emphasis is laid, contribute to the 


nutrition of the developing embryo, it must be 
admitted that the paths along which suah trans 
ferenoe of material takes place and the mechanism of 
translocation remain as yet entirely obscure. 

Varieties of IMum candidam The Gardeners 
Chronicle of April 7 oontaina a short article by the 
Abbd Soudlot on Lihim oandtdum and its Varieties 
This particular lily originated in Asia Minor, and in 
the wild state is extremely fertile, though small 
flowered The varieties Charles X, peregnnum 
Salonica, spioatum, fohis vanegatis and purpurea 
striatum are desenbed m detail, and particular 
attention is given to stability of form and fertility 
It is interesting to note that the Abbd Souillet is 
attempting to breed a red Ldium oandidum bj 
crossing the female sterile variety purpureo striatum 
with the variety Charles X as the seed parent Many 
uf the varieties are subject to severe attacks by tho 
fungus Botrytis elliptioa 

Magmatic Problems In his presidential address to 
the Geological Society of Washington, Dr C N 
Fenner desoribos some striking eases of assimilation 
which seem to bo incompatible with the requirements 
of the well known theory of crystallisation differentia 
tion advocated by Bowen and others (J Wash Acad 
Act , 24, 113-124 , 1934) According to this theory 
rhyolitic magma is produced by separation of crystals 
from a more basic parental magma, and it is then 
foro tho coolost liquid of the series It follows that if 
rhyolitic magma should engulf fragments of basalt 
it should normally be no more able to melt them oi 
take them into solution than a ooolmg salt solution 
that had deposited crystals could rodiseolvo those 
crystals on oontinued cooling Dr Fenner gives 
ample evidence, however, that both m the Katmai 
region and in Yellowstone Park, rhyolite magma has 
been able to dissolve large amounts of basic andesites 
and basalts In one of the Yellowstone occurrences, 
assimilation produced homogeneous looking andesitic 
rocks Analyses of two of these hybrids showed that 
they wore respectively 30 per oent basalt plus 70 per 
oent rhyolite, and 89 per oent basalt plus 31 per cent 
rhyolite Evidently there were heat reserves in the 
acid magma not rooogmsed m the theory of crystal 
liaation differentiation In the Katmai region not 
even the reaction principle can bo invoked, for here 
no precipitation of new minerals occurred The oon 
tarn mated magma became wholly liquid The problem 
of heat supply is a difficult one, but it may be sug 
gee ted that if the rhyolites were products of refhsion 
m depth, the difficulty would be largely met 

Forecasting Rainfall in China. A paper entitled "China 
Rainfall and World Weather” by Chang Wang Tu 
(Mem Roy Met Soc , 4, No 38) deals with the 
problem of forecasting the seasonal rainfall of China 
from statistical relationships—established as the 
result of a special inquiry—between the quantity 
to be predicted and the values of oertain meteoro¬ 
logical elements m various parts of the world previous 
to the ramy season The method followed is that 
devisod by Sir Gilbert Walker and others, who 
demonstrated the existence of large-scale fluctuations 
| known as the North Atlantio, the North Paoifio and 
the Southern osoillations In this paper, China has 
beat divided into four climatic regions: (1) the 
North China ooast, (2) the Yangtae delta, (S) the 
Yangtie valley and (4) the South-east China ooast. 
This division was found to be very necessary, 
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the map* showing the correlation between the 
rainfall of the four divisions and contemporary 
deviations of pressure from normal m different 
parts of the world being very different The final 
achievement was the working out of equations for 
the seasonal rainfall using connexions with three or 
four distant oentras, giving the equivalent of single 
total correlation coefficients having the following 
values North China ooast (rainfall), June- 
September, 0 78, Yangtae delta, June-August, 
0 82 , Yangtze valley, May-August, 0 88 , and 
South-east China coast, May-August, 0 68 The 
enormous loss of life and damage to property caused 
by floods in North China is well known, and some 
assistance towards prediction of these disasters will 
obviously result from any success in foreshadowing 
the seasonal rainfall For purposes of prediction a 
correlation coefficient of 0 78 is by no means 
negligible , results of practical value may therefore 
be hoped for in time 

The Production of Positive Electrons Chadwick, 
Blackett and Ooohialini have described a number of 
experiments on the production of positrons by various 
radiations (Proc Roy Soc , A, March) Tho positrons 
wore examined in the usual way with a Wilson 
chamber in a magnetic field Positrons were produced 
in fair number when the hard y rays of thorium C* 
passed through lead, and the upper limit of their 
energy spectrum was consistent with the Dirac view 
that the energy of the y ray was used in tho creation 
of a negative and positive electron of approximately 
equal mass (requiring together about one million 
volts) and that the remaining energy is distributed 
between these particles By oompanng tho curvature 
of the positron tracks with the recoil tracks produced 
by Compton absorption of the y rays, it was possible 
to get a fairly accurate upper limit to the positron 
energies, and accepting the Dirac view, the mass of 
the positron is found to be very close to that of the 
electron The probability of positron production in 
lead by tho 2 6 million volt y rays from thorium C* 
may be as high as 0 2-0 3 of the probability of tho 
liberation of an electron by the normal processes of 
scattering and absorption, and it is interesting to 
note that this is just sufficient to acoount for the 
anomalous absorption discussed by Gray and Tarrant 
and others (see Nature, 133, 818, April 21, 1834) 
Further experiments showed that a large number of 
positrons oome from a bare thorium active deposit 
souroo, os has previously been found by Thibaud, and 
it is probable that they have their origin in the radio 
active atoms themselves Experiments with the 
mixed radiation obtainod by bombarding beryllium, 
boron or fluorine with « particles seemed to indicate 
that the neutrons as well as the y rays may produce 
positrons m their passage through lead, though this 
may be an indireot effect in which a y ray is first 
produoed by the neutron 

International Atomic Weights The report of the 
Committee on Atomic Weights of the International 
Union of Chemistry is now available (J Ohm Soc , 
April, and J Amor Ohm Soc , April) In the case 
of carbon, a higher value, 12 Oil, has been reported, 
but the Committee awaits forther confirmation A 
long discussion of potassium is given, and tl^ value 
19 098 is adopted The value for arsenic has been 
changed from 74 98 to 74 91, and that of selenium 
from 79 2 to 78 98 Tellurium is changed from 127 S 
to 127 61 The new value for osesium, 132 91, agrees 


exactly with Aston’s oorrectod value Erbium and 
ytterbium are changed to 188 20 and 173 04, 
respectively, osmium to 191 3, thallium is given the 
vahio 204 40, agreeing with Aston s 204 39, and 
some reoent values for isotopes of lead are reported 
Although both Baxter and Alter and HOmgschmid, 
Saehtleben and Baudrexler obtained a value 207 21 
for common lead, the value given in the table w 
207 22 

Dielectric Constants of Polar Solutions Observations 
on the dielectric constants of solutions of a amino 
butyric acid and glycine in water show that the dt 
electric constant is a linear function of conoentra 
tion (mol/litre) to the highest concentrations studied 
(Wyman, J Amer Chem Soc March 1934) For 
the same solute in different solvents (water, ethyl 
aloohol solutions, urea solutions, a ammobutyrio acid 
in glycine solutions and vice versa) the increment 
8 in dielectric oonstant per mol of ampholyto added 
to the solution is practically constant whilst the 
dielectric constant of the solvent vanes considerably 
In polar solvents, therefore, the dieleotno oonstant 
is a nearly additive property The results are inter 
preted by the assumption that the polarisation per 
c c is linear in concentration which implies that the 
effective field F shall be the same as the intensity E, 
the contribution of polarisation, F t , being equal and 
opposite to the polarisation, F t , due to dielectric 
inside a small sphere surrounding a molecule F t u 
usually neglected in dielectric theory Thus 
(c 1) /8 «= p (polarisation per c c ) is obtained in 
place of the classical equation (c — I) / (s + 2)p = p' 
(polarisation per gram , p = density) This leads 
to much huger values for the polarisation when c is 
large, and these are supposed to represent better 
the assumed polarisations of ewitter ions of arapho 
lytes 

Automatic Arc Welding The use of the electric arc 
for welding metal plates is rapidly increasing and 
doubtless affects tho employment of nvetore Many 
attempts have been mode to develop an automatic 
arc welder, which will still further affect the market 
for skilled manual labour The autoraatio wolder 
feeds the eleotrodo over its required path by a special 
mechanism The automatic control of tho electrode 
feed keeps tho arc constant so that oven an unskilled 
labourer can work it Continuous operation w 
possible as the electrode wire is ooilod on a reel This 
avoids tho dangers of porous welds, which are apt to 
occur with hand welding owing to the neoessary 
interruptions for changing the electrodes With the 
machine, the current on tors the electrode close to the 
arc and thus larger currents can be used In the 
Area Journal of January (AllmAnna Svenska Elek 
triska A B ), a full desonption is given of the new 
Asea Ipso wo Id automatic welder The drawbacks to 
earlier designs of automatic welder soera to have 
been overoorae In particular this machine can weld 
longitudinally, transversely and round oircles and 
other forms of curve It is suitablo for either indoor 
or outdoor use A rough estimate is given that an 
automatic machine can replace two or three hand 
welders Placing the yearly oost of one hand welder 
at £200, the saving per year would be at least this 
sum It is concluded that an automatic welding 
plant working frill time pays for itself in two years 
Carbon electrodes only bum at the rate of eight 
mohes per hour and the amount of filling wire used 
per hour » about 4( lb 



76b 


NATURE 


May 19, 1934 


Some Exhibits at the Royal Society Conversazione 


r T' , HE first of this year’s oonversaxionas at the Royal 
1. Society, held on May 9, produoed as usual a 
number of interesting exhibits and demonstrations 
Several have been the subject of reoent oommumoa 
tiona m our eorrespondeneo columns, and descriptions 
of some of the remainder taken from the programme 
are printed below 

Mr George H Gabb showed a telescope of 1646 
by Mana de Rheita, which is the earliest known 
dated optioal instrument in the world Mana do 
Rheita (1697 1660) a Capuchin Bohemian monk 
whoso name was Antomus V Schyrle before his 
monastic conversion was the first to invent a 
terrestrial telosoope with an image erecting eycpiooo 
of three lenses He described its construction in a 
folio work Oculus Enoch atque Elm ’, published 
in 1646 a oopy of which is m the library of the 
Royal Society No example of his telescopes was 
hitherto known to have survived 

Mr Henry Balfour showed an interesting collection 
of stone implements from Tasmania from the 
fashioning of which the culture of tho lasmamans 
is regarded as corresponding to that of Cromagnon 
man in Europe 

Mr R W Paul exhibited a simple apparatus for 
prolonged artificial respiration, whioh was designed 
at the suggestion of Sir William Bragg It has already 
been used in one ease of progressive muscular atrophy 
unceasingly for a period of eight months, and has 
prolonged the life of tho patient, who, without aid, 
would dio in less than two minutes It comprises 
throe mam units (1) an inflatablo air bag, or belt 
encircling the cheat, (S) a pulsator whioh rhythmio 
ally inflates the air bag , and (3) a controller govern 
mg the speed of the pulsator The pulsator on its 
upward stroke inflates the air bag causes a pressure 
to be applied to the oheet and squeezes air out of the 
lungs On the downward stroke of the pulsator, air 
is released from the bag the chest resumos its normal 
position and air is inhaled The volume of air inhaled 
can be varied by altering the pressure in the air bag 
The apparatus is silent and automatic m operation, 
simple to adjust and easily transportable 

Dr W R Jones showed microscope preparations 
illustrating his view that minerals other than 
unoombinorl silica can cause silioosis Sections of 
many siliootio hings show innumerable aoioular fibres 
of seneite, a silicate of aluminium and potassium, 
which greatly outnumber the quartz particles In 
the Kolar Goldfield India aihooms is rare, and aenoite 
is also rare in the Kolar quartz, on the other hand, 
the gold bearing rock worked on the Rand contains 
aenoite and many oases of silicosis occur 

The Entomological Department, Rothamsted Ex 
panmental Station (Dr C B Williams and Mr D 
Mori and) showed a light trap, which catches and 
kills the maeots attracted to it at night and sorts 
them into eight groups according to the time of 
night at which they enter The oapturee are oorre 
la ted with various weather conditions mohiding 
temperature, wind, humidity, the cloudiness of the 
sky and the duration of moonlight A photoeleotno 
method of measuring the cell space ratio m woods 
was demonstrated by the Forest Products Research 
Laboratory The quantity of light transmitted by 
a suitably stained micro section of the wood is 
measured as a percentage of the total quantity of 


light falling on the seotion By adjusting the magni 
fication of the projected image of the seotion 
measurements may be made either on an integral 
number of annual rings, giving an average value of 
the oell space ratio, or on a small area oonfined to 
the spring or summerwood separately Dr F G 
Gregory and Mr H L Pearse showed a self recording 
apparatus for measuring changes m aperture of 
stomata A glass cup attached to the lower sido 
of a loaf by a gelatine washer is connected in senes 
to a constant pressure aspirator through a variable 
capillary resistance, and air is thus drawn through 
the stomata The pressure between the leaf and the 
resistance is recorded by a manometer, the varying 
level in whioh interrupts a beam of heat focused on 
a linear thermopile 

Some silica glass from the Libyan Desert was 
shown by Dr L J Spenoer (Department of 
Mineralogy, Bntish Museum (Natural History)) 
This material was recently discovered by Mr P A 
Clayton during the work of the Egyptian Desert 
Surveys m the unexplored region bordering on 
Italian Cyrenaioa about 600 miles south west of 
Cairo The material is a nearly pure silica glass 
containing RiO, 97 68 per oent, pale greenish yellow 
in oolmir and makes an effective gemstone It is 
quite distinct from the fVilguritos formed by lightning 
It resembles most olosely the still problematical 
tektites , the presence of a trace of mekel suggests 
a relation to the sihoa glass found around meteorite 
orators 

Sir Gilbert Walkor and Mr A Graham demon 
atrated the formation of artificial olouds If a layer 
of liquid or air at rest is heated below or cooled 
above the vertical instability will produce motion 
in polygonal oolls , but if tho fluid moves with con 
siderable shear there will be longitudinal oolls 
parallel to the direction of the shear In air, a slow 
shear produoed by sliding along the glass top of the 
containing trough produces transverse oells and an 
intermediate velocity a rectangular pattern These 
can bo identified with cloud forms Prof E J 
Baldes demonstrated micro methods of measuring 
vapour pressure It can be shown theoretically that 
the vapour pressure thermopile consisting of 60 
oouples of oonstantan silver, with wires of high 
thermal oonduotivity, is inefficient and that similar 
measurements can be made with a single thermo 
oouple The technique of measuring vapour pressures 
of small drops of liquid (1 mgm or lew) suspended 
from the junctions of a thermocouple waa demon 
strated Mr R C Brown showed some methods 
of studying capillary waves Ripples produoed on 
a liquid surface by a point or lme-aouroe main tamed 
by a valve oscillator are made to appear stationary 
by intermittent illumination of the same frequency 
The frequency is determined by oonneotmg an Oaghm 
lamp across the osoillator output and allowing this 
to illuminate a stroboooopio disc controlled by a 
60 oyole tuning fork Thus measurements of wave 
length and amplitude can be made over a range of 
frequency, the validity of Kelvin’s equation tested, 
and surface tensions measured It is also shown 
that a liquid surface over which ripples are passing 
may be used as a plane reflecting diffraction grating 
for visible light 

Prof E G Ooker and Prof A V Hill oombmed 
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to ahow tome experiment* on thermo elasticity 
The adiabatic thermal changes during extension and 
compression of materials have long been known, 
but measurement has been difficult By employing 
a radiation thermopile and a galvanometer of high 
sensitivity and short period the thermal effect of 
loading a specimen can be read on a scale, or recorded 
photographically, in a few seconds The stresses 
in rigid materials oan be measured with an aoouraey 
comparable with any other known form of measure 
ment, and strange to say, the order of the measure 
meats depends on the coefficient of expansion of the 
material employed and not on Young b modulus and 
Poissons ratio as in some other methods Steel, 
brass, vulcanite and other bodies possessing a 
coefficient of expansion or oontraction oonfirm this 
In cases of plane complex stress, the measurements 
give the sum of the principal stresses The adiabatic 
compression of various liquids, including water, has 
also been moasured in this way, at pressures up to 
1,600 lb per sq in and the simple thermo electnoal 
arrangements used are such that the range of pressures 
oan be extended almost indefinitely 

The Metropolitan Vickers Electnoal Company 
Ltd , exhibited a portable noise measuring apparatus, 
working on the aural balance principle It consists 
essentially of a valve oscillator, a calibrated attenuator 
and a telephone earpiece The oscillator generates 
current at 800 oyoles which is fed to the telephone 
through adjustable attenuators The apparatus is 
calibrated so as to indicate directly the intensity of 
the 800 cyclo tone in the telephone in decibels above 
threshold of 0 0003 dynes/sq cm , moasured in the 
ear or 0 00021 dynes/sq cm , measured in free space 
The observer plaoos the telephone on one oar and 
presents the other to the oomplex noise to be 
measured He then adjusts the attenuators until he 
judges the loudness of the 800 cycle note heard m 
the telephone to be equal to that of the oomplex 
noise The equivalent value of the complex noise is 
then read m decibels above threshold from the 
settings of tho attenuators 

A fractional seconds chronograph was shown by 
Mr E A Nehan (Mathematical Department, Imperial 
College of Science) This instrument is designed to 
reoord visibly on paper tape, 0 01 sec at l/10th 
moh scale, up to four events simultaneously A 
tuning fork oontrola a synchronous motor, which 
through a 3 speed gear gives motion to a printing 
tram and paper feed at the selected speed Four 


inking pens reoord any event, translated as a simple 
make and break circuit, which mark on the tape is 
squared down to the time scale printed on the tape 
The machine is portable, self-oon tamed and worked 
from a 12 volt accumulator Mr J Harvey, of the 
same Department, showed an integrator By rolling 
a horizontal spur wheel on a rack m one direction 
and moving the rack perpendicularly, tho axis of 
the wheel can be made to traoe a curve whose 
Fourier coefficients are required The wheel makes 
n turns over a range of rack representing 0 — Sir 
On a horizontal arm fixed to the axle of this wheel, 
is a wheel which rolls on the paper and registers 
the coefficients a* and 6* Six harmonics oan be 
found The mechanism is adapted to find area, 
and first and second moments of area about an axis, 
on tho principle of Amsler's moment integrator 
The National Physical Laboratory (Mr R A 
Watson Watt, Mr J F Herd and Mr L H Bain 
bridge Bell) showed a cathode ray tube which has 
been made to serve as a magnotio compass The 
cathode ray beam is deflected by the earth s magnetic 
field and may therefore be used as a compass needle 
free from inertia In the present instrument light 
signals controlled by collector electrodes in the tube 
indicate any change m the magnetic bearing of tho 
platform carrying the tube Changes of a small 
fraction of a degree oan be indicated Among the 
exhibits by the Director of Scientific Research 
Admiralty was an apparatus which onables the deaf 
to hear by bone conduction Amplified currents 
from a microphone are supplied to a coil wound 
direct on to a straight nickel iron wire which has a high 
magnetostriction coefficient The wire vibrates with 
the frequency of the current and the vibrations may 
bo transmitted to the cochlea through the bones of 
the head or jaw either by clenching the wire in the 
teeth or by pressing it on the mautoid bone behind 
the ear The same Department also showed an auto 
matic radio direction finder This instrument is of 
the Bellini Tosi type oompnsmg two crossed frame 
coils and a goniometer the search cod of which is 
rotated by an electric motor The goniometer is 
connected to a radio reoeiver followed by a special 
rectifier and relay system which reverses the direction 
of the electno motor whenever the high frequency 
current in the search coil increases, thus, since the 
direction of rotation of the search coil is reversed 
whenever the minimum is passed, the search ooil 
hunts a position at minimum 


Interpretation of Evidence for the Recession of Nebulae 


A T Oxford on Tuesday, May 8, Dr Edwin Hubble, 
L of the Mount Wilson Obdbrvatory, delivered 
the Halley Leeture on ' Red Shifts m the Spectra of 


Nebula” As is indicated by the title the leoture 
was oonoemed with a non speculative aooount of 
those investigations, largely due to Dr Hubble 
himself, which have led to the far reaching specula 
turns of de Sitter, Eddington, Milne, and others on 
the expansion of the universe After a masterly 
aooount of the use of Cepheid variables in determining 
the distaaoes of the nearer extra galaotio nebula, of 
the statistical methods involving the mtnnaio 
luminosity of the average nebula for the distance* of 
the remoter objects, and of the radial velocities or 
red shifts measured by 81ipher and Humaeon, Dr 
Hubble developed in full the velocity-distance relation 


which bean his name For the 160 nebula of whioh 
spectra have now been obtained and which he 
within a sphere of 160 million light years radius, he 
was able to show that tho red shifts, expressed as 
velocities, increase linearly by roughly one hundred 
miles per seoond for eaoh million light years of 
distance, further, he was able to show that the 
difference between the linear relation for isolated 
nebula and for clusters of nebula a wholly the effect 
of selection, and thus to harmonise the results from 
all observed nebula 

The leoture oonchided with an attempt to interpret 
the observed red shift on the basis of the available 
observational material alone If the red shift m 
produced by some unspecified cause, Doppler effect 
being thus expressly excluded, then the brightness 
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of the nebula will be reduoed by the factor (1 -dX/>) 
because each quantum carries lees energy, and also 
roughly by the same factor again beoauso the weaker 
ultra violet part of the spectrum is displaced into 
the photographic region (the correction from bolo 
metno to photographie magnitude) If, on the other 
hand, the red shift is due to an actual velocity of 
recession, then not only does each of the two previous 
efforts reduoo the brightness in the ratio (1 —dX/X), 
but also there is a reduction by a similar factor 
because the nebula is receding and fewer quanta 
reach the photographic plate per second From 
counts of nebula made to hve different apparent 
magnitudes, the numbers of nebula in each of the 
five corresponding spheres of increasing radius can bo 
found, the radius of each sphere being given by tho 
intnnsio luminosity of the average nobula and its 
apparent luminosity, corrected either by (1 — dtyX) 
for pure rod shift, or bv (1 —dtyX)* for red shift 
interpreted as velocity of recession 

These counts mdioate that, if the red shift is duo 
to velocity, then tho number of nebula per unit 
volume must increase rapidly with increasing dut&noe 
—a somewhat startling result, on the other hand 
if the red shift is not produced by a Doppler offect, 
then the counts indicate that the nebula are uni 
formly distributed over the sphore of 350 million 
light years radius which is withm the range of tho 
100 mch reflector at Mount Wilson While this 
particular result was not stressed by Dr Hubble, he 
oonchided by pointing out how the completion of the 
200 mch reflector will enable such counts and velocity 
determinations to be extended over a far larger 
volume of space, and will thus permit a definite 
interpretation of the red shift, either as due to 
velocity of recession, or as duo to some other yet 
unknown physical cause 

Decrease of the Barn Owl m England 
and Wales 

P RECISE knowledge of the standing of par 
tioular birds in Britain should result from the 
increasing number of national censuses which have 
been initiated m recent years Whore the statistical 
information is thorough, it will form an invaluable 
basis of oompanson with similar data gathered in 
future yean, even where statistics have been 
dropped and reliance is placed upon tho opinions of 
many observers scattered ovor a wide area, the oon 
sensus of opinion may still be a reliable guide to the 
fluctuations of tho population 
Both kinds of information have been utilised m a 
census of the bam owl in England and Wales, made 
between May and December 1032, the results of 
whioh have been summarised by G B Blaker in an 
attractive pamphlet published by the Royal Sooiety 
for the Protection of Birds By making reasonable 
estimations m areas where direct information was 
not forthcoming, the author assesses the total 
breeding population of bam owls (Tyto alba) m 
England and Wales at 12,000 pairs Non breeding 
birds averaged one to every 50 square miles, so that 
the total adult population of bam owls m the cummer 
of 1032 was about 25,000 individuals 
Hie absolute number is not so important as 
knowledge as to what relation it bears to that of 
former years, and here the statistics of one season, 
which oontam no tone element, cannot help But 


putting one samp of evidence regarding former 
conditions with another, Mr Blaker has no difficulty 
in ooming to the oonolusion that the fears of those 
who suspected a serious decline m the numbers of the 
bam owl cure justified “From all districts in central 
and southern England the reports brought the same 
tale—fewer occupied nests than a few years ago 
In parts of Essex and Suffolk the decline was less 
markod, while m Devon and Cornwall the bam owl 
seems to be holding its own Northumberland, 
Cumberland and Westmorland are the only oounties 
to record an increase ” 

The decline m numbers over the greater part of 
the country appears to be no new thmi[ it has been 
noted for the last thirty or forty yearn The disturbing 
point is that it has been speeding up during the last 
six years or so, until it has reached a point when 
so far as the records can be interpreted, about four 
per oent of the population (or 1,000 birds) disappears 
annually , this, of course, ovor and above the annual 
wastage which would keep the population at a steady 
number 

Several factors contribute to the falling numbers 
of the bam owl Nesting sites are fewer, partly 
because church authorities object to the occupation 
of towers and belfries by the ghostly ‘cherubim*, and 
fence tho old nesting holes with wire entanglements, 
partly because modem bams with corrugated iron 
roofs do not offer openings like the ‘owls’ windows’ 
of tho old type Food is probably more scarce sinoe 
rat weeks’ were instituted and the fanner has 
generally intensified his campaign against vermin 
This has hod a further effect in that the methods 
of destroying rata by poison has, the evidenoe in 
dioatos, resulted in the poisoning of owls whioh have 
devoured living but poisoned rats Finally, there is 
the deliberate destruction of bam owls by people who 
should, but seemingly still do not, know better 

Tho author suggests, without definitely formulating 
the charge that inefficiency of tho Wild Birds Pro 
tootion Acts is mvolved in the decline of the bam 
owl, but he states quite clearly the crux of this matter, 
namely, that it is in the administration of the law 
that the weakness, if any, lies Were the critics of 
the present Birds Protection Acts to report the 
offences and insist with witnesses upon the proseou 
tion of the offenders (and they seem to be well 
supplied with instances of law breaking), they would 
be making a contribution of value to the working 
of tho law, and making no more of s contribution 
than the laws m question expoot and make provision 
for them and other well disposed citizens to make 
But indeed, with regard to the bam owl, it is Iegiti 
mate to ask whether the probability is that its 
present status would have been better or worse had 
there been no bird protection laws, and further why, 
if the law is a source of evil, the brown owl should 
have increased m numbers so enormously m tho 
years when the bam owl has been declining T J R 


University and Educational Intelligence 
BnuuNOHAM — Mr Stuart McDonald has been 
appointed lecturer in pathology in succession to 
Dr F W M Lamb, who has been appointed pro¬ 
fessor of forensic medioine at Cairo. 

Cahbbidob —Dr W W Watts has been appointed 
to represent the University at the oentenary of the 
Edinburgh Geological Sooiety on September 3-4, 
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At St John’s College, A V Stephen* ha* been 
rloeted to a fellowship Mr Stephens gained a first 
class in the Mechanical Sciences Tripos in 1930 with 
distinction in aeronautics and the award of the Seeley 
Fnze For the last three years he has been engaged 
m scientific research at the Royal Aircraft Establish 
tnent, Famborough, and has conducted experiments 
and published papers on the spinning of aeroplanes 

In Congregation on May 11, the degree of So D 
was conferred on John Read (Emmanuel College), 
professor of chemistry m the University of St 
Andrews and formerly professor of organic ohemistry 
in the University of Sydney Prof Read is the author 
of publications on organic chemistry and historical 
chemistry, and is known also for his original inveeti 
gations on stereochemistry, terpene chemistry, and 
the ohemistry of Australasian natural products 

SrarnCLD —Mrs Edward Mellanby has been 
appointed honorary lecturer m the Department of 
Physiology 

Xhk following Commonwealth Fund Fellowships, 
among others, tenable by British graduates in 
Amenoan Universities for tho two years beginning 
September 1934, have reoently been awarded R N 
Arnold (Glasgow and Shefhold) to the University of 
Illinois, in engineering , Stewart Bates (Glasgow and 
Edinburgh), to Harvard University, in eoonomics , 
1 H Brown (Glasgow and Oxford), to tho University 
of California, in philosophy , Philip Chantler (Man 
( heater) to Harvard University, in economies, 
C J M Flotcher (Oxford) to the University of 
California, in ohemistry, E N Fox (Cambridge), 
to the University of Michigan, m engineering , E G 
Han cox (Liverpool and Imperial College of Science 
and Technology), to the University of Arizona, m 
geology , Joseph McGinn (Armstrong College, New 
castle), to Harvard University, m business adminis 
tration , F G W Smith (Imperial College of Science 
and Technology), to Pnnoeton University, in zoo 
logy, A D Thackeray (Cambridge), to the Cali 
forma Institute of Technology, m astrophysics, 
J C Trevor (Oxford), to Northwestern University, 
in anthropology, A G M Weddell (St Bartholo 
mow’s Hospital Medical College), to the University 
of Rochester, m mediome , Shaun Wylie (Oxford), 
to Princeton University, m mathematics 

The following have been appointed to fellowships 
tenable by candidates from the British Dominions 
M M Bums (Now Zealand and Aberdeen), to Cornell 
University, in agriculture, James Melville (New 
Zealand and Imperial College of Science and Tech 
nology), to Yale University, m biochemistry 

The following have been appointed to fellowships 
tenable by candidates holding appointments m 
Government servioe overseas J D W A Coles 
(Witwatersrand and Department of Agnoulture, 
South Africa), to Washington University, m veter 
inary soienoe » Dr R H Le Pelley (Imperial College 
of Soienoe and Technology and Department of 
Agnoulture, Kenya Colony), to the University of 
Illinois, m entomology, H E McMillan (Saskatoh 
ewan and the Department of Agnoulture, Canada), 
to the University of California, in entomology, E A 
Moore (Bristol and the Irrigation Department, 
Bengal), to tire University of Illinois, m engineering , 
C W O Turner (Wales and the Public Works 
Department, New Zealand), to Stanford University, 
m engineering. 


Science News a Century Ago 

Pomsot and Poisson 

Among tho journals of a oentury ago which 
reoorded scientific events were the Athendum, from 
which the following note is taken It was at a sitting 
of the Pans Academy of Soienoes on May 20 that 
M Pomsot oommenoed reading his memoir, a New 
Theory of the Rotation of Bodies”, m whioh he 
presented new views Having arrived at these by 
a direct consideration of the nature of rotation, 
M Pomsot launched out into praise of the mode of 
discovery and spoke at the same time in terms 
rather slightingly of the analytic and algebraic modes 
of oxamining a question M Poisson, an academician 
of the analytic school, took fire at these reflections 
and came down tho next week with refutations 
M Pomsot rejoined, instancing a mistake made by 
D’Alembert During the discussion, divera allusions, 
so tho writer said, were made such os in a certain 
honourable house would have called for the inter 
feronce of the ’Speaker’ Upon the whole, the 
synthotio method seemed to have had the best 
of the argument, although M Libri, the Florentine 
geometer, joined his anger and argument to those of 
M Poisson 

London Mechanics Institution 

Tho tenth anniversary of this institution, now 
known as Birkbeck College, was held m the theatre 
of the institution in Southampton Buildings, Chanoery 
Lane, London, on May 22, 1834 Dr Birkbeck 
presided over an audience which inoluded many 
distinguished literary and scientific men After some 
preliminary remarks by Dr Birkbeok and the award 
of the prizes, fivo resolutions were passed The third 
of these was that the manifestation of talent 
developed within tho walls of this institution shown 
on the present, as on former occasions, is a proof 
of the wisdom of the plan hero first widely called into 
practico of disseminating useful soienoe through the 
industrious classes of the community and gives 
substantial earnest that through the agency of those 
self ruled and self supported establishments the 
barbarism of ignorance, with its concomitants, vioe 
and misery, will be more rapidly dispelled and the 
moral, the intellectual, and the social condition of 
man bo raised to that higher level whioh booomee 
his character as a rational and responsible being" 
By the fifth resolution the meeting offered ‘ its 
unalloyed congratulations to Dr Birkbeok on the 
steady advancement and the present state of this 
flourishing and useful institution over which he has 
from its foundation paternally and anxiously pro 
sided without deviation, and that the most hearty 
thanks of this meeting are due, and are hereby 
presented to that able individual for the powerful 
assistanoo given to this institution on this and every 
oooamon” 

The Fnnkhfl Institute 

At the monthly conversation meeting of the 
Franklin Institute held at Philadelphia on May 22, 
1834, Prof Johnson made experiments on the oentn 
fugal foroo of liquids, in refutation of certain state¬ 
ments made by M Thayer, m a paper read to the 
French Institute, an outline of which had been given 
in the Rtmu knoyelop«he of September 1833 The 
liquids used were oil, water, afoohol and mercury. 
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and the experiments embraced the ooaea of rotation 
about the axis of a vessel in which the oil and water 
were plaoed, as well as the vibration of the vessel 
containing alcohol, water and mercury 
At the same mooting Dr Jacob Green exhibited an 
electromagnetic apparatus by Dr Henry for the 
production of reciprocating motion, by the combined 
action of electromagnetic currents and of permanent 
magnets, and Prof A O Baohe showed apparatus 
for the polarisation of light This apparatus had 
reoently boon imported for tho Friends College at 
Haverford The polarising effect of the tourmalmo 
was seen by a simple arrangement of two plates of 
that mineral out parallel to the axis and fitted with 
wire rings so as to admit of rotation while the pianos 
remain parallel to each other 

The Duke of Sussex’s Souses 

His Royal Highness tho Duke of Sussex as 
president of the Royal Society, manifests a liberality 
and courtesy highly honourable to himself, and 
entitled to imitation by other noble and eminent 
persons who are advanoed to similar stations by the 
members of their respective societies Occasionally, 
during the winter season, his Royal Highness invites 
some of the leading members of the Royal Society 
to dine with him at Kensington Palace, and on the 
same evening receives a large assembly of visitors 
from 9 to 12 o clock On these occasions many of 
the first nobility and gentry of the country thereby 
meet some of the most eminent men of scienoe 
professors of tho fine Arts, and literary char 
actors 

The presidents of the Astronomical Society, Mr 
Baily—of the Geological Mr Greenough are in the 
habit of having frequent dinner and evening parties 
of the members of their respective societies and 
thereby contribute very materially to promote 
science and a friendly intercourse amongHt its lovers 
and patrons These gentlemen are rarely ever absent 
from their presidential duties and thus manifest a 
laudable teal and a positive attachment to that 
scienco over which they ore elected as professional 
guardians 

Two of the Duke of Sussex’s meetings have taken 
plaoo sinoe Christmas and two others named on 
the invitation cards For tho purpose of gratifying 
the company and furnishing matter for conversation, 
various objects of art scienoe, vertu literature, etc , 
are placed on the tables and the choice treasures of 
the library are accessible through the obliging 
attentions of Mr Pettigrew his Royal Highness’s 
librarian The unrivalled oolleotton of Bibles is a 
source of great interest to many persons Among 
other objects exhibited have been a senes of marbles 
of different oountnos and qualities, on whioh Mr 
C H 8mith has lectured , a model of a machine for 
polishing lenses a very ounous modol of the Great 
Pyramid of Egypt, made by Mr Davidson , and a 
senes of drawings illustrating the architectural 
antiquities of different ages and different oountnes, 
being part of Mr Britton’s extensive senes for his 
lectures ’ (Gentleman's Magazine, May 1834) 


“The Anniversary Meeting took place, when a 
‘ on the affairs of the Society was read, and 
It appears that there has been a 


report i 


surplus 

e nding 


of income over expenditure for the year 
March 31 1834, of 15741 18s 7d Out of 


this sum the 8ociety have paid off two bonds amount 
mg to 9201, leaving the gross amount of the debt at 
17,6021 11s 9d , whioh, there oan be no doubt 
they will soon be able to discharge The Show at 
the Gardens on May 10 was the best that has yet 
taken plaoe The first striking object on entering 
was the Wistaria Consequana, oovered with some 
thousands of bunches of flowers, most of which 
were expanded to the point of their greatest boauty 
and but a few so far have begun to drop their 
oorolias ’ (Gardener’s Magazine, May 1834) 


Societies and Academies 

Paws 

Academy of Sciences, March 19 (OB, 198, 1089 
1192) The president announced the deaths of 
Camille Matignon, D H Scott and W M Davis 
E Fichot Poinear6 waves of the second species 
J Costantin Extenonsation of degenerations by 
Jho action of altitude Discussion of the effects of 
growth at high altitudes on plant diseases A 
Cosset, Joseph Maobou and A Tchaxibiaw The 
action of various elements on the bacterial tumours 
of Pelargonium Of various elements introduced 
only Balts of germanium showed a seleotivo action 
on the tumours and the effect was not permanent 
Gabriel Best rand and Pikrhh Sbhbesoa Docs 
the daily injection of small quantities of aluminium 
favour oonoer 7 The author s experiments on rabbits 
lend no support to the view that aluminium is 
toxic and predisposes to canoor M Haimovich 
Tho general spaoes which correspond point bj 
point with conservation of the parallelism of 
Carton Serge Rossinski A transformation of 
minimal surfaces Alfred Rosenblatt A bi 
harmonic non linear equation with two independent 
variables m a general domain G Vrancbanu 
A classification of the equations of a Pfaff system 
B db Ker4kjart<J The regularity of the trails 
formations of a simply transitive oontinued group 
N Lcsin A new property of measurable B en 
sembles Mlle H Sr m us* k o Wigtown a A theorem 
on polynomials and its application to the theory of 
quasi analytical functions E Vessiot The re 
fraction and reflection of waves Florin Vasildsoo 
A manner of considering the study of plane move 
manta with ridges independently of the theory of 
functions with oomplex variables Antoine Aptebt 
Some remarks on the Poisson stability m the 
Poincari sense Crbstin and Camtbbdon Study 
of the deformations and of the distribution of the 
internal forties in a pieoe of wood by means of an 
adherent film Description of a method applicable 
to material to whioh, on aooount of non isotropic 
properties photoelastic methods are inapplicable 
Louis Besson Total radiation measured by the 
Bellani luoimeter L Dunoybb The expansion of 
fused silioa A negative ooeffioient of expansion of 
fused si boa over a oertam range of temperature has 
been proved AndrA Eoal Thermoelectric meter 
compensated for all fluids An instrument for measur 
ing the rate of flow of fluids is described and ilhis 
trated RehA Rxulos The deduction of the laws 
of electrodynamics starting from oertam solutions of 
the equation of electric waves Mlle M Qunranr 
and A Lsbettrb Study of the oham lead, lead 
sulphate, oopper sulphate, oopper A Pobtevin, 
E Pretet and H Jouvet i Displacement of the 
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(une point with concentration m iron nickel 
tungsten (or molybdenum) austenites Premm 
1 ht.vkward The thermomagnetio study of the 
lieterogeneity of an iron nickel-carbon chromium 
austenite after precipitation of the oarbide after 
annealing Emile Henbiot The couples exerted by 
ureularly polarised light Gilbert Cahkn A 
method of calculation for thick glass projector 
mirrors G SanniA A recording photoelectric 
photomicrometer with neither slit nor amplification 

< iY KMHfnwnj,nn The chcmioal action of light 
n the duodo derivatives of hydrocarbons the 

duodoethcnes P Mondain Monvai and Ren* 
Paris Tlie thennomotno study of the formation 
f inorganic complex compounds Results of a 
c all rimotric study of the formation of mercury 
jiotBHHium iodide and of the double cyanides of 
nickel zinc and (obalt F Rouykb The eryostopic 
leti rmination of the total hydration of the ions of 
strontium chloride Paul Rknaud A new pom 
jMnind of phosphorus nitrogen oxygen and hydrogen 
Th hydrolysis of the compound PN obtained as 
a product of the reaction between phosphorus tn 

< 111 inde and ammonia gives a new compound 
H,\0,P the properties of which are recorded H 
Miraour and W Schcrachm The combustion 

f compressed mercury fulminate in a vacuum 
I At y uks ok Lappahknt Tlio deposition and geo 
logical position of the bauxites of Greece Pierre 
l OMW The layers intermediate between the 
'Silurian and Devonian in Asturia Lef4vre The 
In ision and elongation of the cells in the genus 

< loatmum Raymond Hamkt The presence of 
i ntirely woody supernumerary bundles in the cortical 
parenchyma of Echtvtna Hknri Prat Remarks 

< n the epidermal characters of the American species 
of the genus Agropyrum Mam Simonkt The rtgu 
Isritv of the ehromatir reduction and tho perfect 
p Hen constitution of a hybrid between species with 
unequal numbers and aneuploids of chromosomes 
(Ins autosyndettca) M M TanoT The action of 
the iemalo crystallised hormones on the dtvelop 
ment of somo plants Fqudine oquilenme folliculine 
and dihydrofolhculine force the growth of hyacinths 
and lilies of the valley Ad Davy dr Vibville 
Observations and experiments on the variations of 
alkalinity in sea water pools Jules Amak Diuresis 
and metabolism Paul Wintrebrrt The laws of 
epigenesis in amphibians Mllk IrMne Goldbkro 
and JAOqUHS Monod The idle of the symbiotic 
chlorell® in tho nutrition of Paramecium bursana 
I bow Boner and Gkoroks Wkllkr A new m< th<xl 
for the estimation of glutathione The method m 
based on tho insolubility of a compound of gluta 
tluono with cadmium Mllk Berthe Dkla ports 
The structure and process of sporulation of Osnllo 
sptra QutUiermondt Maurice Doiadilhe 8 omt 
physical properties of blood serum 

Cracow > 

Polish Academy of Science and Letters, February 5 
M Pktbovitch A class of algebraic differential 
equations of the second order A Jablonbxi The 
polarisation of the fluorescence of oolounng materials 
as a function of the wave length of the exciting light 
For the dyes studied the amount of polarisation 
generally decreased with the wave length of the 
exciting light, and the effect appears to bo due to 
the fluorescent molecule and not to the medium 
supporting it These phenomena cannot be accounted 
for by any current theories (see also Nature, 183, 


140, Jan 27, 1934) Mix* M Moraczkwska The 
distribution of the intensities m the resonance line 
Hg 2537 A emitted m different directions W 
Swietoslaw ski and Mllk J Babtor7EWic7 Ab 
normal thermal effects produced by certain minerals 
and certain chemical substanoes Lxperunents made 
with the adiabatic calorimeter W Swiktoslawrjci 
Some improvements of the adiabatic calorimeter 
used for the measurement of minute thermal effects 
The alterations remove the possibility of errors 
arising from had working of the thermo electric 
battery I Zlotowski Studies of the cathodu 
polarisation of metallic electrodes by means of the 
Htyrovsky and bhikata polarigrapli The author 
deals with the cathodic polarisation of solid metallic 
electrodes the phenomena of overvoltage of metals 
and tlie theory of the overvoltage of hydrogen 
W Jac ek Tho velocity of solution of marble in 
acids (4) K Smolensk! and W Kozlowhki The 
influence of sucrose on the pH of alkaline solutions 
The authors conclude that tho loworing of the pH 
by Huoioee is an t fleet caused by the acul character 
of the sugar The dissociation constant is calculated 
as A 1 5 X 10-‘* K Smolbnski and A Zelazny 
Ihe velocity of crystallisation of sucrose Cz 
XerNTAR The Stebnik glaseutic rocks Mllk H 
Wysocka Remarks on the ecology and sociology 
of the sphagnophi lous Dcwmide of the neighbourhood 
of Warsuw J Tub Tin undulating parablust 
T (lu.i.wu Fxperiments on the action of sub 
blastoderms pressure on the tmbrvos of buds 
h Loth C inematography considered as a new 
method ol research in macroscopic anatomy W 
GaJKWSXI Monographic study of the association 
of ivrnetum desertomm 

RaSHINUTOV D( 

National Academy of Science# (Pres 20 1 92 Jan 
IB 1934) Wii LIAM K Grkooby Polvisomerism 
and amsomtrism in eramal and dental evolution 
among vertebrates Polyisomenam is defined bm a 
stato ui which many homologous parts, or poly 
isomeres are arranged along any primary or secondary 
axis whether curved or straight anisomensm is the 
state in which one or more partis ar emphasised at 
the expense of the rest while the original number of 
jiarts is usually reduced by fusion or < hmuiation The 
forces pn ducing thes stati s are extended in tune 
are rep< ated and an subj s t to rhythmic acceleration 
and retardation Adaptive radiation results from 
thi summation along divergi nt lmes of thi results of 
secular polv isomensin and its opjKMihs an isomerism 
and hyperpoly isomerism Hans Zinsser and M 
Rt iz Castaneda Activt and passive immunisation 
m typhus fever It has proved possible to prepare 
a serum from a horse treated with killed vaccines 
of Mexican typhus, which gave immunity to thi 
European form of the disease in experimental animals 
It is suggested that the two forms of typhus are due 
to organisms of thi sami group with fractional anti 
genic differences caused by passage through different 
animal and msoct vectors G I emaitre Evolution 
of the expanding universe Applying the law of 
gravitation to a regum of extremely low density, and 
allowing for fluctuations of density and velocity 
about the nuwn value, it w concluded that the system 
includes collapsing regions distributed in thi generally 
expanding space and occasionally equilibrium regions 
Tho collapsing regions are identified with the extra 
galactic nebube and the equilibrium regions with tho 
chiHtors of nrbuU? (Seo aiao Natob* April SB, 
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p 664 ) W tt.t.iam Hovoaard An investigation of 
the atreoao* in longitudinal welds A theoretical 
discussion based on experimental work on partially 
welded girders W H Ingram On the dynamical 
theory of electrical commutator machine* Cyrus 
H Frau The nature of the depressor substanoe 
of the blood A method used for the separation of 
adenoemt triphosphate from protein free muscle 
filtrates, used at a temperature of 0° C , gives with 
fresh rabbit blood a substanoe which is indistinguish 
able from adenosine triphosphate M Demereo 
Effort, of X rays on the rate of change in the unstable 
immature 3 gtno of Drosophila mnlte No significant 
change was observed with 600-1,800 r units of rodia 
tion Regarding the gene as a complex organic 
molecule, which may be stable or unstable tho 
system of genes is like a balanced action Thn effect 
of X rays is to change tho position of balance , this 
may account for tho slight changes observed C W 
Metz Evidence indicating that in Sciara the sperm 
regulaily transmits two sister sox chromosomes 
Curt Stern On tho occurrence of translocations 
and autosomal non disjunction in Drottophilti melano 
gaater No translocations between chromosomes I, 
II and III were found Non disjunction of the 
autosoraes in males was frequent Donald t 1 J ones 
Unisexual maun plants and their relation to diausm 
in other organisms Dioecious maize has been pro 
dueed from normal plants by combining two recessive 
genes located on different chromosomes R I, 
Moore f oncoming compact cent uni a whic h con 
tarn no continuum that separates the plant Mabstun 
Morse Docs instability imply transitivity T E K 
Haviland On distribution functions and their 
Laplace Fourier transforms Aurel Wintner On 
the asymptotic formulae of Riemann and of Laplace 
H Bateman h unctions orthogonal m tho Hormitian 
sense a new application of basic numbers Paul h 
Epstein The expansion of the universe and the 
intensity of cosmic rays Zwicky has pointed out that 
the distance a light quantum can travel may be 
limited by the operation of the astronomical red 
shift I inear extrapolation of the red shift leads to 
a very short tuno scale for the universe, namely, 

1 8 X 10* years The high observed intensity of 
cosmic rays requires tho introduction of Einstein s 
cosmological constant The types of expansion of 
thn universe and their time scales are discussed 
Arthur H C ompton Scientific work in tho Century 
of ProgrtM stratosphere balloon The balloon rose 
from Akron on Nov 20, 1933 to a height of 18,686 
me tree and descended eight hours later near Bridge 
ton N J Skylight at 90” from the sun was oom 
plotoly polarised Above the highest layer of haze, 
the colour of the sky shaded through green to a 
deep blue, deficient of any purple hue Radio signals 
were Hell transmitted on a wave length of 19 7 
metros The temperature of the top of tho balloon 
rose to — 2° C but the air temperature was about 
— 66° C During the descent, the gondola was 
opened at 8 1 kilomotres, without any bad effects 
on the obseners, due apparently to the short ex 
poaure to the vc ry low pressure or high concentration 
of oxygen in the gondola Cosmic ray observations 
wens made successfully, but an unexpected rapid 
rotation of the balloon prevented the completion of 
the directional experiments O H Shobtley and 
G E Kimball Analysis of non commuting vectors 
with application to quantum mechanics and vector 
oalculua Oswald Veblbn and A H Taub Pro 
jective differentiation of spinors. 
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University or London, at 8 IS —(at University College) 
—Prof W Vogt ‘ Experimental Vertebrate Anatomy 
(succeeding lectures on May 24 and 26) * 

Bedford Colleoi fob Women, at 6 16 —Prof David 
Kats ‘Some Problems of Perception in Modem 
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Pnde and Prejudice in Africa 


D ESPITE the obligations which in common 
with France and the Union Government 
of South Africa Great Britain has incurred m 
accepting the trusteeship of some four millions of 
Africans under mandate from the League of 
Nations a rather vague pnde in past achievements 
in suppressing the slave trade and a careless pre 
judtoe against any claims of the native races to be 
more than hewers of wood and drawers of water 
colour much of such public opinion as is from time 
to tune called into existence by affairs m Kenya 
Colony and Tshekedi or similar incidents The 
situation is all the more deplorable m that during 
recent yean there has been available a wealth of 
material which can assist the intelligent layman 
to pass accurate judgment on African affairs such 
as the reports of the East African Commission of 
1924 under Mr W G A Ormsby Gore and of 
the Hilton Young Commission m 1929 Lord 
Lugard s studies of the principles of administration 
of backward raoea and so on 
The most disturbing forces m the life of Africa 
at the present time arise from the insistent demand 
of the rest of the world for the products of tropical 
Africa Thu demand has set m motion eoonomio 
forces which are producing revolutionary change* 
in vast areas where European settlement u tm 
possible They are disintegrating the fabno of 
tribal life and creating problems of administration 
which cannot be left alone above all in the light 
of the calamitous experience of South Africa 
Apart altogether from the new standard of ad 
ministration to which we are oommitted m 
Tanganyika Territory and which has been accepted 
as the standard of administration elsewhere in our 
African territories industrial conditions are poising 
problems which make a policy of latasex fatre 
as dangerous from an economic point of view as it 
u morally indefensible 

Of these problems the study of conditions in the 
oopper belt of Northern Rhodesia with particular 
reference to the effect of the mines upon native 
society and upon the work of missions earned out 
m 1932 under the auspices of the Department of 
Social and Industrial Research of the International 


Missionary Council* provides many striking lllus 
trationa The oopper belt of Northern Rhodesia 
was ohosen as the chief field of study because its 
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mines are among the latest that have been opened in 
Africa and they have been developed with a vigour 
and on a scale that have attracted a large native 
working population In addition the position of 
these mines between those of the Belgian Congo 
and the Union of South Africa with their widely 
contrasted labour policies gives Northern Rhodesia 
an opportunity to profit from the experience of its 
neighbours Many of the acutest difficulties m 
Africa to day are unfortunately the direct result 
of neglect sometimes deliberate of the lessons of 
history 

This study makes it abundantly plain that the 
working of the copper mines is raising problems 
which go far beyond the immediate social and 
economic problems in the vicinity of the minis 
The withdrawal of labour from the native areas 
with a consequent shortage of man power for 
cultivation of essential food crops is threatening 
the whole economy of native life quite apart from 
the disintegrating influence of the new outlook 
and new needs acquired by natives working on 
the mines The structure of native society is being 
kmt with our own in ways which it is now well 
nigh impossible to disentangle 

It is of course clear that at the mines them 
selves problems of social welfare present an 
important field for scientific study and one in 
which co operation between the mines missions 
and Government is highly important Such 
do operation based on a careful study of the 
actual conditions might make a contribution to a 
better understanding between the natives and 
Europeans to the education of native society and 
the enrichment of the oommumty at the mines 
and through it and through the network of native 
interests created to the foundation of an urban 
native society 

Economic conditions present a particularly 
strong challenge Co operation of the type just 
visualised is fully as important in relation to the 
building of permanent communities round agn 
culture through the rotation of crops use of 
fertilisers soil conservation etc m place of the 
semi nomadic native methods which are made 
quate to avert the continual threat of famine 
Much might be dime by oo operative methods to 
supplement the present training and experience 
of tike native employed on the copper belt so as to 
increase his economic power on returning to rural 
life Agriculture in Africa to-day m all its aspects 
—technical social and economic—provides a field 
in which intensive scientific study is urgently 


needed and it is a sore reproach to the administra 
tion m Northern Rhodesia and elsewhere that 
funds for demonstration and experimental work 
under the Department of Agriculture have been 
cut to the bone 

However just when science is affording growing 
support to the administration m its efforts to 
develop self government in accordance with native 
law and custom eoonomio conditions and the 
impact of modem industry are strengthening the 
disturbing or opposing forces Discontent with the 
tribal system and its inadequate adaptation to the 
industrial revolution in Africa was a prime factor 
in the unrest which led to the Tshekedi moident 
An important paper by Dr R S Rattray at the 
Leicester meeting of the British Association 
directed attention to some of the doubts and mis 
givings regarding this system which are arising in 
spite of its promise for the preservation of the 
African national genius 

The attack on the Bystem of indirect rule comes 
partly from its tendency in the absence of adequate 
anthropological knowledge or expenenoe on the 
part of those administrating it to build up oen 
trahsed African autocracies out of harmony with 
African institutions and traditions It comes 
partly from the growing class of educated tribes 
men who can find no place in a system which 
seems to discount Western education and Western 
lines of progress This element u being strongly 
and continuously reinforced by the wage earning 
class who have similarly been detnbalised by 
their employment at the mines and have equal 
difficulty m finding a place m tribal society 

These factors are shaking the existing system 
to its foundations There is widespread belief 
among the educated Africans which was 
encouraged by the reports of the Phelps Stokes 
commission that indirect rule and anthropology 
are veiled attempts to keep the African in his 
place Without the co operation of the educated 
native the whole structure of indirect rule must 
crumble and the fruit* of anthropological research 
must be lost Only a determined attempt to 
develop an intelligent native leadership and a 
sound pubho opinion are likely to save the situs 
turn and here once again success will depend on 
adequate oo-operation and harmony between 
industry missions and Government In each 
sphere there is need of fuller sympathy depending 
on accurate knowledge of native religious beliefs 
and old customs 

The abeenoe of 


directly 
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for much native unrest as well as for reoent mis 
takes in administration which have augmented 
auch unrest Unrest is strongly reinforced more 
over by the disproportion between the Bums 
collected from natives and Europeans m taxation 
and the expenditure of those sums on social 
welfare and educational work among the natives 
From an industrial point of view the importance 
f sympathy and understanding of native customs 
and beliefs is already being recognised but the 
significant contribution of scientific work in these 
fields in establishing a relation of mutual oon 
fidence and respect is imperfectly approhen led by 
industry 

From whichever aspect we survey them 
however African problems provide a surpassing 
field for scientific investigation and endeavour and 
the report before us indicates yet again some of 
the more important lines of work—the Btudy of 
the various problems affecting public health 
whether m the mines or m the agricultural com 
mumties the improvement of the standard and 
quality of native agriculture both in respect of 
food and of economic crops provision of adequate 
transport in regard to the marketing of African 
produce and the mobility and efficiency of labour 
and the development of education so as to assist 
the native whether as a producer or as a wage 
earner to advance in the scale of civilisation and 
assimilate such moral controls as will enable him 
to resist the dangers and yet to utilise the ad 
vantages of increasing wealth 

Here ib a programme m whioh scientific work 
must play a decisive part but there is an even 
more important contribution which science may 
yet make In a brilliant criticism of the Rhodes 
lectures of General Smuts Mr J H Oldham has 
pointed out that just because Africa is only at the 
beginning of its development it may offer one of 
the most fruitful fields of experiment in regard 
to the plaoe of expert knowledge in political affairs 
What u needed is a far sighted, policy directed 
towards the eoonomic development of the great 
resources of Africa on scientific lines in the interests 
of the native inhabitants the immigrant European 
and Indian communities and the world at large 
and at the same time promoting the physical 
intellectual moral and social advance of the 
Afrioan peoples Missions no less than Govern 
ment and industry must have a clearly denned 
policy and there is no room m such a policy for 
prejudice 

The new possibilities of servioe whioh science 


has opened up in dealing with the problems of 
dependencies are as yet largely unappreciated 
To urge that the scientific outlook and method 
should become an increasing factor in government 
is not to advocate the rule of a bureaucracy It 
offers much greater assurance that the human 
factors will be fully considered that acoount will be 
taken of the prejudices and beliefs of all parties 
and not merely of those of one section and that 
an honest attempt will be made to sort out the 
real cause of unrest The possibilities of mastery 
which science has given us in problems of govom 
ment propound moral questions the answers to 
which depend on our soale of values and the 
application of scientific thought^id method to 
African problems will m the ell^De justified by 
the ability of science to keep those who use it 
loyal to the conceptions of disinterested servioe 
implicit m the spirit of scienoe itself 


The Complete Guide to Astrophysics 
Handbwh der A atrophy8\k Herausgegeben von 
G Eberhard A Kohlschutter und H Luden 
dorff Band 1 Qrundlagen der Aetrophyetk 
Toil 1 Pp xu +664 99 gold marks Band 2 
Halfte 1 Qrundlagen der Aetrophyetk Teil 2/1 
Pp xi+430 69 gold marks Band 2 Halfte 

2 Qrundlagen der A atrophyatk Teil 2/2 Pp 
vu +431 752 57 20 gold marks Band 3 

Halfte 1 Qrundlagen, der A atrophy ink Teil 3/1 
Pp x +474 77 gold marks Band 3 Halfte 2 
Qrundlagen der Aatrophysxk Teil 3/2 Pp 
vui +475-832 62 gold marks Band 4 Das 

Sonnensyatem Pp vui +501 78 80 gold marks 
Band 5 Halfte 1 Dos Stemayatem Teil 1 /I 
Pp x +574 99 gold marks Band 5 Halfte 2 
Doa Stemayatem Teil 1/2 Pp x 4 575-1156 +2 
plates 99 gold marks Band 6 Doa Stem¬ 
ayatem Teil 2 Pp ix +474 68 70 gold marks 
(Berlin Julius Springer 1928-1933) 

T HE need for such a work of reference as is 
supplied by the Handbuch der Astro 
physik has beoome growingly obvious as successive 
volumes have appeared The reviewer can speak 
from personal experience of its extreme usefulness 
in the observatory library and of its general 
completeness within its own soope as a work of 
reference The articles contained m the different 
volumes may be divided into three groups—the 
theoretical the instrumental or optioal and the 
observational It must not however be supposed 
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that there u any ngtd division between these 
groups The articles necessarily and rightly over 
lap Thus an instrumental article on photometry 
quite properly has special reference to the astro 
nomical applications and may well trench upon 
the domain of the article on the luminosities and 
colours of the stars The fact that the two over 
lapping articles approach the same subject from 
two different points of view may lead to slight 
oonfusion here and there but is probably more of 
a help than a hmdranoe to the student of the 
subject 

The theoretical articles may be subdivided into 
two sets one of which belongs rather to the domain 
of pure physios though headed in the direction of 
astrophysics and to some extent limited to the 
requirements of the astrophysicist such articles 
as those on optical theory theoretical photometry 
radiation the principles of the quantum theory 
laws in senes spectra multiplet spectra and band 
spectra all oome under this head The more 
astronomical articles of a theoretical type are 
those on the thermodynamics of stars the theory 
of pulsating stars and the uxuBation of stellar 
atmospheres In these articles gape in the existing 
literature on stellar atmospheres are well filled in 
up to the date when the articles were wntten 

The optical or instrumental articles include an 
account of the construction and testing of tele 
scopes and a discussion of the problems of practical 
spectroscopy Full details are given of the instru 
ments used and of the methods to be employed 
in astrophysical work in photographic and photo 
electric photometry also m visual photometry 
spectrophotometry and oolonmetry Special 
attention is paid to work on solar radiation The 
reduction of photographic plates is a subject that 
one might scarcely expect to find m an astrophysical 
Handbuch but its presenoe as a separate article 
mdioatee how widely the editors have east thoir 
net 

The thud group of articles deals with the results 
of observation and gathers together a great wealth 
of scattered data often difficult of aooess They 
give in general a very readable if at times some 
what uncritical account of the special subjects 
under discussion Naturally a wide range of topios 
calls for mention stellar spectrosoopy (olsssifi 
cation and radial velocities) variable stars nova 
binary stars (visual and spectroscopic) solar 
radiation solar physics eclipses comets and 
meteors photometry of planets stellar photo 
metry stellar temperatures stellar luminosities 


sad masses nebula the Milky Way, stellar 
clusters and stellar statistics are among the sub 
jeots treated in separate articles of very vary ing 
length It will give an idea of the general scale of 
the work to mention that in the artiole on variable 
stars 74 pages are devoted to stars of the Mira Ceti 
class and 41 pages to Cepheids 

The articles are wntten m English or German 
at the choioe of the vanous authors Half of the 
thirty three contributors are German but articles 
have been contnbuted from eight other oountnes 
the whole work may be regarded as one more 
example of that international oo operation which 
has always been so valuable m the world of 
astronomy The appearanoo of successive volumes 
has extended over a penod of five years This is 
reflected in two ways on one hand where theory 
has been rapidly developing as m the quantum 
theory or the study of stellar atmospheres it is 
almost possible to date the articles by the outlook 
they represent and different articles may approach 
the same question from very diverse viewpoints 
on the other hand where fresh observations have 
been accumulating as m the study of line contours 
and intensities there are already obvious gaps in 
those articles which were published several years 
ago It is a pty for the sake of their use as 
sources of reference that the articles are not 
dated but a supplementary volume is intended 
and that may remove this difficulty It will be a 
great help if the supplementary volume oould 
oontain a oomplete subject index for all ten 
volumes at present it is not as easy as it might 
bo to trace a subject back to the one or two over 
lapping articles in which it is discussed or to find 
exactly where a subject is treated on the particular 
side m which a reader may be for the moment 
most interested 

With regard to the form of publication of the 
volumes we may note that the printing is dear 
and very readable this including the numerous 
valuable tables the text is also very free from 
misprints Illustrations are lavish and well repro 
duoed—perhaps the article on solar physios is 
best served in this particular For volumes that 
are likely to be well used the binding is not as 
good as it might be and the lettering an the backs 
is liable to be somewhat easily obliterated 

Passing from the general to the particular it 
is impossible within the hunted range of a shout 
review to discuss seriously 3fi articles extending 
over 4 000 pages but it may be possible to give 
an indication of their oharaoter by selecting a few. 
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frankly noognlamg that they represent a purely 
personal ohoioe oft the part of the reviewer Prof 
\betti in his well illustrated article on solar 
physios diaouraes solar speotrographio instruments 
of various types visual photographic and speotro 
copio observations of the sun s surfaoe and the 
deduced results also theories of the constitution 
f the sun Dr Graff in his discussion of the 
planets examines the evidence as to their atmo 
spheres rotations spectra and such allied questions 
as the nature of the zodiacal light Prof H D 
Cirtis in his article on the nebula discusses the 
different types—diffuse planetary and spiral— 
with the various theories as to their origin and 
structure—also such closely allied questions as the 
expanding universe useful bibliographical in 
formation is added Under variable stars Prof 
Ludondorff classifies the various types showing the 
links between them and gives a full account of 
tl e literature and of the many theories put forward 
especially with regard to the Cepheid variables 
The subject of pulsating stars is discussed mathe 
matically m a separate article by Prof F A Milne 
wh »e article on the thermodynamics of the 
stars comes naturally alongside one by Prof A 
Pannekoek on the ionisation m the atmospheres 
of the stars 

Linking these theoretical articles to observational 
astronomy with due emphasis on the difficulties 
underlying work m this sphere oomes the article 
by Prof Brill on spootrophotometry A discussion 
of souroes of error in dealing with the oontmuoua 
spectrum and line intensities makes clear that 
existing discrepancies between theory and ob 
sorvation may still be m part due to difficulties 
n the observational side In this connexion one 
may express the hope that in the supplementary 
volume some attention will be paid in any additions 
to the articles on multiplet spectra and band 
spectra to the astrophynoal interest of the subject 
The articles by Prof Laporte and Dr Wunn 
respectively though useful and oomplete partake 
rather of the nature of textbooks on the subject 
and are not obviously what might be expected m 
a volume of primarily astrophysioal interest 

In conclusion a word of gratitude is due to the 
editors of the Handbuch for the laborious task 
that they have undertaken and carried through so 
successfully They have plaoed all workers in the 
subject under a heavy debt and they have 
gathered together within easy reaoh much informa¬ 
tion that may be valuable to those researching in 
allied fields P J M Stkattow 


Himalayan Poppies 

An Account of the Genus Meconopna By George 
Taylor With Notes on the Cultivation of the 
Introduced Species by E H M Cox Pp 
xin + 130+29 plates (London New Flora and 
Silva Ltd 1934 ) 20s net 

HE Natural History Museum is happy in 
possessing a band of young field botanists 
who bid fair to bring bot&moal science lately over 
shadowed by the romantic march of the physical 
sciences once more into high repute Of this 
band Mr Taylor is not the least Meconopsie is 
one of those select genera dear to horticulturists 
But for them it might long have languished in 
darkness unhonourod and unsung British horti 
culture)ts have stimulated discovery cultivation 
and study and Mr Taylor with a wealth of 
material living and dead before him collected 
primarily m the interests of horticulture has 
presented them with a new classification and 
brought our knowledge of the genus up to date 
It is however botanists rather than horti 
cultures ts who will be interested in what Mr 
Taylor has to say The author has a wide ac 
quaintance with his subject and is both lucid and 
provocative he is not the worse botanist for that 
Old mistakes are resolved tangles untangled 
new ideas infused It would be no compliment to 
say that all taxonomists will acoept his rearrange 
ment of the genus but his opponents will need 
to be well equipped before joining ibs te with 
him 

Mr Taylor takes up the position that species 
are distinguished by fixed morphological characters 
not connected by intermediate forms conversely 
if there are intermediate forms they embrace one 
(I inneean) species no matter how extreme Hie 
divergence He has applied this pnn lple ruthlessly 
to Meconopou other taxonomists have not applied 
it to for example Rhododendron There seems to 
be no relationship between the age of a genus and 
its degree of stabilisation and Meconopau is not 
more polymorphic than Rhododendron Stabilisa 
tion is probably more a function of spaoe than of 
time Cytology may help in thd delimitation of 
species but as Bruun has insisted m his Cyto 
logical Studies in Primula (Uppsala 1931) ohrom 
osome differences constitute only one character 
comparable to a morphological character though 
perhaps more fundamental Nevertheless the 
results are sometimes surprisingly at variance with 
visible differentiation for example in section 
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Sikkimensis of the genus Prtmvla Mr Taylor 
faces the difficulty boldly, and takes his own line 
He may bo right m attaching more importance to 
stylar than to epidermal structures, though both 
are probably artificial in the sense that we cannot 
link them to anv funotion, or trace their evolution 
Indeed the author expressly denies any relation¬ 
ship between his subgenus Diecogyne and Papaver 
Then, when he comes to Meconopsis tnUgnfolta, 
he waxes a little impatient over the synonymy, 
based on styles, and helps the lame dogs over 
theirs with a flying leap Nor is he quite oon 
distent, since he advances the same argument for 
unity here that he advocates for separation 
between M venusta and M impedtta It is sur 
prising, too to find him upholding, even pro¬ 
visionally, M argemonantha on the woefully im¬ 
perfect material available The fate of M Batleyt 
should have warned him 

No really satisfactory system of representing 
distribution has yet been devised To encloso all 
rcoorded areas for a taxonomic unit has its uses, 
but the method is apt to obscure more than it 
reveals Some adaptation of the layer system 
might be employed Mr Taylor gives us several 
maps, but wo are left with an empty feeling that 
they convey no more than meets the eye We 
should have preferred distribution maps of the 
more comprehensive species, such as M homdula 
and M impedita, especially in combination with 
larger taxonomic units The statement (p 94) 
that “all forms [of M homdula] may be found 
growing m association in the field" is surprising, 
though its correct interpretation depends upon 
the scope of “in association” The reviewer’s 
experience is that all varieties, oven colour varieties, 
of Meconopsis definitely tend to segregate Again, 
the statement (p 33) on the authonty of a collector, 
that M auperba grows “abovo the snow line” is 
equally surprising—if true 
Mr Taylor does not mention latex, though the 
colour of this is sometimes a useful diagnostic 
character Nor does he mention that the seeds of 
M betomafoha are eaten by the natives m lieu of 
Papaver sommferum, and so may bo assumed to 
possess narcotic properties 
But the mantle of Sir David Pram, whose last 
revision of the genus was published nearly twenty 
years ago, has fallen on worthy shoulders At the 
prohibitive price, the format might have been 
better Some of the photographs are excellent, 
we should have preferred some line drawings of 
capsules, m the text, for others 


Social Values 

The Conflict of Values By J R Bellerby (Pub 
lished by Education Services ) Pp xi+204 
(London Richard Clay and Sons, Ltd , 1933 ) 
(is net 

A N encouraging sign of the tunes is the dearer 
- recognition of the need for experiment in 
economics and sociology The difficulties in the 
way of practical work in this field are of course 
sufficiently obvious, but they are surely not in 
superable, and the need for overcoming them was 
never greater than now 

As Mr Bellerby shows m his new book, the first 
step for a nation as for an individual is to have 
some definite aim and purpose, an architect’s plan 
an ideal State shining as a star ahead, never 
actually attainable, but inspiring our best efforts 
in the search for real values This would appear 
to be the first law both m individual and social 
psychology Mr Bellerby endeavours m a philo 
soph i cal discussion, somewhat after the Platonic 
manner, to discover these values, oombinc them 
into a complex 'web of purpose’, and relate them 
to an economic or industrial structure leading as 
nearly as possible m the direction of the ideal 
state He brings to his task a highly interesting 
and attractive style, original and courageous 
thought, and abovo all a keen sense of practical 
difficulties as illustrated by actual test and 
experiment 

The book is a sequel to a previous work entitled 
“A Contnbutive Society”, and, in the author’s 
own words, is ‘ the logical completion of that work, 
giving point to its main theme by describing the 
life values, or the scheme of values, which may be 
achieved through contribution” 

This first chapter marks the end of the first 
phase of theory, after which the experiment is 
described, from which useful criticisms have been 
drawn The attempt is made to illustrate a 
‘contnbutive’ society, in contrast apparently with 
Mr Tawney’s ‘acquisitive’ society Inspired by a 
new estimate of life values, which, however, in 
themselves are not new sinoe they go back to 
Plato and Christ, the members of this social group 
endeavour to contribute a maximum both of 
servioe and worldly goods or money to the common 
fund, on the prmoiple of the ‘average wage’ The 
group is established on a purely voluntary basis, 
without compulsion of any sort, and the life 
values which are re stated in relation to modem 
eoonomios are those concerned with beauty, truth 
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(or knowledge), and love For the individual the 
um u to develop personality to the utmost, and 
in doing this m the right way the greatest advance 
will be made towards attaining the ideal State or 
community 

Thu question of values m social philosophy has 
exercised the greatest minds in all ages, and has 
led to visions of many Utopias, those of Plato, 
More, Moms, Bacon, and others, most of them 
being here briefly outlined and discussed by Mr 
Bcllerby, including a note on the inner meaning 
and implications of progress, and the contrasts 
between the Western mind of breathless activity 
and the Oriental mind of calm meditation The 
theory of social evolution u apparently acoepted 
by the author, but this somewhat complicates 
matters, tending as it must do to a fatalistic out¬ 
look, especially if one goes so far as Keller and 
Sumner (in ‘ Societal Evolution”), wherein there is 
not necessarily any progress, and human destiny 
is determined by the operation of blind, impersonal, 
yet invincible forces 

The ‘web of purpose’, and the setting up of an 
economic system must before all things be pur 
posive, and contribute to the development of 
personality "Its processes must be such as to 
challenge and demand character, and its product 
must aid men to strong growth ” This view of 
one of the aims of industry has already been out¬ 
lined in the oolumns of Nature by the present 
reviewer, as also was another important point, 
referred to by Mr Bellerby as the central problem 
of his book Thu u the question of what best 
constitutes the ‘web of purpose’ and ideal to be 
aimed at Is it the militaristic ideal of the Vikings, 


Short 

Mviler PoutUete LeMmch der Phynk Elfte 
Auflage HerauBgegeben von A Eucken, 0 
Lummer und E Waetsmann In 5 Bandon 
Band 4 Elelctnzxidt und Magneiumua Teil 4 
Elektnache Etgenechqften der Meialle und Elek 
trolyte, magnetxeche Exgenachaften der Matene 
Herausgegeben von Arnold Eucken Pp xx + 
906 (Braunschweig Fnedr Vieweg und Sohn 
A 0,1934) 62 gold marks 
Thebe is no doubt that this final portion of the 
fourth volume of the eleventh edition of such a 
well-known treatise on physics is bound to be of 
interest to all who teach modem physics or who 
are interested in research on the conduction of 
electricity by solids and liquids The book 'gives 
an excellent treatment of the experimental aspects 
of the electrical properties of metals, including an 
important section cm thermo-electric effects It 


the bustling activity and obsession for business of 
the western nations of Europe, the meditative 
philosophy of the Oriental, or religious piety, fir 
scientific attainment ? The answer given long ago, 
and now given again by Mr Bellerby m almost the 
same words, is that the ideal State, embodying the 
ideal industrial system, so far as this is conceivable, 
will not be one fixed or statio and stereotyped 
system, based on one single ideal, like that of 
large scale mechanised industry for example (if 
this is really an ideal) Certainly it does seem that 
this is the inevitable outcome of present tendencies, 
but these tendencies are not necessarily nght or 
inevitable, especially when viewed m the light of 
a philosophical analysis of values 
Mr Bellerby particularly emphasises the need, 
as has already been done before in these oolumns, 
for elasticity and variety, for both breadth and 
depth, m the contnbutive society, so that not one 
ideal only but probably many ideals may find 
inspiration and scope So far as the industrial 
structure is concerned, it was long ago pointed 
out by some of us that room should be found for 
many different forms of industry, both large scale 
and small, both mechanised and handicraft, com¬ 
petitive and oo operative, individualistic and 
communal That there may be incompatibility 
and even conflict between the various ideals is 
realised by Mr Bellerby m the very title of his 
book , but this need not deter the far sighted 
statesman and an intelligent and educated people 
from attempting a nice b&lanoe between all the 
various elements which should go to make up a 
great industrial and agricultural nation 

W G L C. 


leviews 

also inoludos an adequate discussion of thormiomo 
phenomena, and a very satisfactory statement of 
modem statistical and kinetic theory of the 
metallic state is oontnbuted by Nordheim 

Coehn of Gdttmgen is responsible for the aooount 
of electrolytic processes, including an important 
section on the modem theory of strong electrolytes, 
while Jost of Hanover appends an aooount of the 
electrical conductivity of non-metallio crystals 
0 v Auwers, whose reoent work on hysteresis 
cycles of the perminvam aroused much interest, 
gives a very ooncise treatment of magnetio 
phenomena, and a survey of the quantum theory 
of magnetism, by Nordheim, completes a vary film 
work 

It is almost unnecessary to add that the standard 
of the production is m all respects equal to that of 
the first three parte of the volume 
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Meteorology for Masters and Mates By Charles H 
Brown Seventh edition Pp ix+234 (Glasgow 
Brown Son and Ferguson Ltd 1933 ) 7s 6 d 
net 

The objeot of this book appears to be mainly to 
assist those taking the master s and mate s 
examination to answer questions m meteorology 
which demand a greater knowledge than seems 
to be required according to regulations It should 
however also help to stimulate interest in the sub 
jeot and assist in producing a generation of seamen 
able to take full advantage of the help in navigation 
that can be obtained from the exchange by wireless 
of weather information between ships at sea and 
shore stations The author goes more into 
the physical causes underlying meteorological 
phenomena than he did in the earlier editions of 
the same work From the point of view of the 
examinee the arrangement of the subject matter 
appears excellent the syllabus for the first 
mate s as well as for the master s examination is 
given at the beginning and examination papers 
are set at the end with references to the parts of 
tho work dealing with the subject matter of each 
question 

Under Velocity of Gales (p 86) it is stated 
that It is to be understood that the direction and 
force of tho wind depends on the part of the de 
pression that the observer is situated m but that 
the speed of a gale is really the rate of travel of 
the system which has the implication that a 
gale never occurs in a stationary depression On 
the same page there is the further statement that 
the force and frequency of the squalls of wind 
depend not on the gradient alone but also on the 
distance from the centre of low pressure It 
would be interesting to know what evidence there 
is in support of this statement E V N 

Santiago de los Caballeros de Guatemala By 
Dorothy H Popenoo Pp xvi + 74 + 7 plates 
(Cambridge Mass Harvard University Press 
London Oxford University Press 1933 ) 6s 6d 
net 

Thk Spanish city well described and illustrated 
in this volume was begun towards the middle of 
the sixteenth century as the third capital of the 
oolony of Guatemala after the second one 
Almolonga built by Alvarado had been destroyed 
by earthquake Muoh of the city known to day 
as Antigua Guatemala still stands but it Lies in 
a volcanic area and suffered repeated earthquake 
shocks until m 1773 it was so badly devastated 
that Spun ordered its abandonment and the 
removal of the capital to a new site the modern 
Nueva Guatemala Mrs Popenoe had made a 
wide study of Central American archeology and 
written Hub book shortly before her untimely 
death She has suooeeded m reconstructing the 
life of the city and much of Hie beautiful arohiteo 
tore of the early Renaissance which characterised 
the first buildings The work is based on old 
documentary records 


Kohlensdure und Kalk Enftlhrvng «n das Ver 
stdndms ihrts Verhaltens in den Binnengaodssern 
Von Prof Dr Julius Pia (Die Bmnengew&aaer 
Erazeldajstellungen a us der Limnologie und 
lhren Nachbargebieten herauagegeben von Prof 
Dr August Thienemann Band 13 ) Pp vu+ 
183+3 plates (Stuttgart E Schweuerbart echo 
Verlagsbuchhandlung (Erwin Nftgele) GmbH 
1933 ) 21 gold marks 

The present volume of Die Binnengewisaer is a 
treatise on carbonic acid and chalk in fresh waters 
It is a comprehensive work and like all the previous 
parte covers much ground and the subject is con 
sidered from many different aspects The three 
parts into which it is divided deal respectively with 
chemical constants and theories of solubility in 
organic and orgamo precipitation and the most 
important chalk deposits Compared with the 
condition m the sea the part played by living 
organisms m connexion with Hie precipitation 
of chalk is small the various chemical and 
physical factors are much more important m fresh 
waters The research of the various specialists in 
these subjects is fully described and there is a 
bibliography of 26 pages making this volume a 
most satisfactory work of reference 

La France miditerranienne Par Prof Jules Slop 
(Collection Armand Colin Section de gbo 
graphic No 164) Pp 222 (Pans Armand 
Cohn 1934 ) 10 60 francs 

Probably no region of Franoe has more distinctive 
physical conditions and human characteristics 
than the Mediterranean border Tho difficulty m 
discussing this region lies in fixing its limits Prof 
Sion has wisely confined his attention to the plains 
the delta of the Rhone and the ooastal ranges of 
hills After briefly explaining the structure he 
goes on to discuss human relationships historical 
economic and demographic tracing with a sure 
knowledge the reasons for the various changes that 
the region has undergone of which none is more 
interesting than the decline of wheat and the 
development of viticulture and the rise of the 
various seaports No student of geography oan 
afford to miss this important though small work 
on the geography of Franoe R N R B 

Plant Life Through the Ages a Geological and 
Botanical Retrospect By Prof A C Seward 
Second edition Pp xxi+003 (Cambridge At 
the University Press 1933 ) 30* net 
It is unnecessary to emphasise the authoritative 
nature of this geological and botanioal retrospect 
the name of the author who is professor of botany 
in the University of Cambridge carries sufficient 
guarantee ine fact that within two years a second 
edition of a specialised work has been called for 
speaks well for its suooees The first edition was 
reviewed at length in Nature of October 8 1931, 
P 669 A few alterations and corrections have 
been made and more reference* added in the 
present edition 
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Twenty One Years of Fruit Research at East Mailing 


T HE Fruit Research Station at East Mailing, 
in the heart of the Kent fruit area, whioh 
was established m 1913, at the request and with 
the active and continued assistance of fruit 
growers, celebrates its coming of age at the annual 
meeting of its supporters on Slay 24 The occasion 
is being graced by the presence of His Royal 
Highness the Duke of York, who has consented to 
honour the Station by visiting its plantations and 
labors tones on that date when the Institute’s 
subscribing members, now numbering 1,000 will 
have their annual opportunity of making a closer 
acquaintance with the results of the experimental 
work, special demonstrations of which will be 
staged 

A prune essential for the successful prosecution 
of research on fruit plants is continuity of policy 
If more than fragmentary information is to be 
obtained experiments must cover a reasonable 
proportion of the useful life of the subject, so that 
an investigation even of strawberries may last four 
or five seasons, whilst the full value of trials of 
tree fruits may not be obtained m less than twenty 
years 

Since 1913, m spite of the neoessary restriction 
of its activities during the War yean, the Station 
by adherence to a clear out programme of long 
distance research m the field and m the laboratory, 
has obtained results of fundamental importance 
to fruit growers The annual total of 2 000 in 
torested inquirers who visit the Station is an 
indication of the confidence placed m its work 
by the industry, which recognises that the best 
fruit must be grown before the best marketing 
methods can be applied 
Important contributions have been made to the 
practice of the culture of small fruits such as black 
currants and raspberries, first by systematic 
botanical studies of varieties, which made possible 
accurate identification and consequently the 
accumulation and maintenance of races and strains 
true to type Only when this had been effected 
was it possible to begin field trials to determine 
the cropping oapacity, manunal requirements, 
disease resistance and market value of the multi 
tude of varieties available in oommeroe Such 
investigations, counted with the elaboration of 
methods of control of pests and diseases, have 
been the mam factor m lifting black currant 
oulture from a haphazard gamble to its present 
condition of an organised system of operations 
which can be undertaken with a reasonable 
oertainty of suooess 

Similar methods, linked up with the evolution 
of a scheme of nursery hygiene, have been applied 
to raspberry growing, and a large measure of 
success has already bean obtained, whilst problems 
of the propagation and oontrol of diseases and pests 
of the strawberry, loganberry and blackberry are 
under investigation 

Fruits such aa apples, pears, plums and cherries, 


the trees of which are budded or grafted on root 
systems other than their own, present problems 
similar to those of the small fruits, but, in 
addition, further complications are introduced by 
the presence of the foreign root system The first 
step was the oollection of examples of these root- 
Btocks from a wide range of commercial sources, 
and after meticulous botanical examination it was 
possible to construct a very necessary system of 
classification for identification purposes and to 
avoid future oonfusion The next stage was the 
multiplication of the different rootstock types and 
for this purpose vegetative methods were resorted 
to in oider to preserve to each its own genetic 
constitution This process alone involved a pro 
longed intensive investigation since many varieties 
did not propagate easily and special methods had 
to be evolved to apply to different cases Trials 
have been made with hardwood and softwood 
cuttings, root outtmgs layers and stools, and 
thus was found the most suitable method for each 
variety The next prooees was the raising of 
senes of trees of commercial scion vaneties budded 
or grafted on each type of rootstock, and these 
were then planted out grown under a recognised 
commercial system of culture and intensive records 
of individual tree performance were taken over 
several years The reoords include annual measure¬ 
ments of the total length of new shoots the girth 
of the trunk, the height and spread of the branches, 
leaf area the number of blossom trusses formed 
and the number size, oolour and quality of fruits 

In parallel with field trials of this type, expen 
monts have been earned out m whioh similar 
trees are subjected to different degrees of winter 
stem pruning, the effect on subsequent performance 
being measured by a senes of routine reoords as in 
the rootstock trials 

Manunal investigations have been conducted, 
both m the field and m pot culture, and valuable 
information relative to this subject has also been 
obtained by work on the spatial distnbution and 
time of growth of roots A number of trees up 
to ten years old on different soils have been 
excavated piecemeal and then reconstructed, giving 
a picture of the spread and depth of the roots to 
whioh manunal substanoes have to be supplied 
The time and rate of root growth are determined 
by direct measurement of mowing roots through 
glass windows m the sides of underground observa¬ 
tion posts 

These and other converging lines of research 
have now made it possible to classify the root¬ 
stocks on the basis of the mfluenoe which they 
exert on the scion , and the trees growing in the 
plantation* of the institute, each coupled with 
its own particular record of past performance, 
demonstrate the fundamental importance of using 
standardised Rootstocks, chosen with full regard 
for their potentialities, which are now known 
with considerable accuracy 
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It has of course long been known vaguely that 
the rootstock has some influence on the perform 
anoe of a tree but the accumulated results of the 
Station s experiments have shown just what this 
influence may achieve and how advantage may 
be taken of it though it is not vet clear what 
phynologioal and chemical mechanism is mvolved 
m the translation of rootstock potentialities into 
BCion performance It is however now certain 
that choice of rootstock may mean tho difference 
between the economic success and failure of a 
plantation since such factors as the vigour and 
disease resistance of the tree the age at which 
fruit production begins the amount of crop and 
the size colour and quality of the fruit may all be 
affected by tho rootstock 

Some control of these factors may of course 
be achieved by such cultural treatments as pruning 
and manuring but since tree fruit plantations are 
planned in relation to a future of 30-00 years the 
importance of obtaining oontrol of the trees by 
selecting at the outset the correct rootstock in 
relation to its purpose need scarcely be em 
phasised The extent of this oontrol is such that 
it is now possible by rootstock selection to choose 
in advance whether a tree shall beoome a dwarf 
bush for the garden or a large standard with a 
spread of 40 ft and in fact to produce at 


will trees suitable each for its particular pur 
pose 

The natural corollary of these investigations 
was not only to make them known to the fruit 
growing industry but also to make available the 
material with the aid of which the principle* could 
be appliod Consequently m order to ensure that 
growers and nurserymen shall be able to procure 
m quantity suitable rootstocks and desirable and 
healthy varieties of small fruits all true to type 
the Station has established a considerable acreage 
of nurseries where material is raised and dis 
tnbutod through commercial sources The number 
of plants thus made available now amounts to 
250 000 annually The area now under expen 
ments amounts to 130 acres and m the course of 
the investigations problems have arisen which 
have necessitated oo operation of pomologists 
physiologists mycologists bacteriologists entomo 
logists statisticians and chemists their pubh 
cations appear in the Stations Annual Reports 
and in biological journals chiefly the Journal of 
Pomology and Horticultural Science 

The Impend Bureau of bruit Production 
founded in 1029 is housed at the Station and acts 
as a cleanng house of information concerning 
research on fruit plants which is made available 
through Horticultural Abstracts 


Canadian Water Power Developments dunng 1933 
By De Brysson Cunninuhak 


T HE recent issue by the Dominion Water 
Power and Hydrometno Bureau of the 
Canadian Department of the Intonor of two 
reports relating to hydro eleotno developments 
dunng the year 1933 enables a fresh survey to be 
made of the remarkable progress which continues 
to be achieved m the Dominion m the exploitation 
of its natural water power resources 

It was scarcely to be expected that the rate of 
development which from 1924 until the end of 
1932 was fairly constant at the high figure of 
nearly 440 000 additional horse power per annum 
could be maintained dunng the present penod of 
eoonomic depression In the circumstances it is 
satisfactory to record that the net increase dunng 
1933 was no less than 270 210 hone power bringing 
(with a previously untabled item of 10 600 horse 
power in 1932) the total development at the 
beginning of this year up to 7 332 070 It is con 
aarvatively estimated that this represents a capital 
investment of 1 675 000 000 dollars and that it u 
capable of effecting a saving of about 36 000 000 
tons of coal per annum The actual saving for the 
year 1933 is computed at 14 775 000 tons As pro 
jects require several years to materialise the 
annual increment of power is of oourse mainly 
due to installations the inception of whioh dates 
back a corresponding penod Dunng 1934 and 
thereafter there will be further increments on the 
completion of undertakings now under way but 


from the point of view of the maintenance of the 
rate of progress it is significant and unfortunate 
that no undertakings of magnitude were initiated 
during 1933 

The distnbntion of the present realised total of 
7 332 070 horse power among the various provinces 
of the Dominion is shown in the accompanying 


AVAILABLE AND DEVELOPED WATER POWER IN CANADA 
Ja uary 1 1934 


Pro -lnoe 

Available 34 hour power 
at 80 per cent Rfflcteo 

Turbine 

At Ordinary 
Bin Flow 
(hp) 

At Ordinary 
Six Kontba 

1 low (lip) 

Installation 
(1 P) 

Britlth Cohimblt 

Albert* 

Saakatfhewan 

Manitoba 

Ontario 

Wrunewteb 

Nora Sootla 

Prlnoa Edvard bland 
Yukon and Northwest Terr 

1931 000 
390000 
643 000 

3 309 000 

6 830 000 

8 469 000 
OS 000 
SO 800 
3000 
894 000 

6 103 600 
1049600 
1068 000 

8 344 600 
6940 000 
13064 000 
169100 ! 
138 300 

6 300 
731 000 

717 008 

71 697 

43 036 
390 036 

3 366 106 

3 498 380 
133 661 
113,167 

8 489 

13 199 

Total 

30 347 400 

83 617 800 | 7 333 070 


table whioh also exhibits a statement of the 
estimated total power available It would not be 
correct however to deduct the realised hone 
power in column 4 from either of the totals of 
available power in oolumns 2 and 3 for Hie purpose 
of arriving at the balance still awaiting develop¬ 
ment because experience m the matter of turbine 
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installation demonstrates the realisation of an Two of these are oomplete and m operation, the 
excess of some 30 per oent over the ordinary six first having been pat into ooznmission in Hay 1933 
months’ flow power On this basis, it is a legitimate and the second in August last A cable luie at a 

conclusion that the reoorded water power resources voltage of 132,000 transmits current from the 

of the Dominion will permit of 
a turbine installation of about 
43,700,000 horse power, of which 
the present realised total is 
rather less than 17 per cent 
Even so, the per capita develop¬ 
ment for the Dominion, namely, 

686 horse power per 1,000 of the 
population, places Canada in an 
outstanding position among 
countries of the world using 
water power 

Of the 270 210 horse power 
brought into operation during 
1933, rather more than a moiety 
(136,000 horse power) is due to 
the completion of the Masson De¬ 
velopment of the MacLaren 
Quebec Company, situated at 
the mouth of the laevre River m 
Quebec Province, of which a 
view is given in Fig 1 It 
comprises four turbine units, 
each of 34,000 horse power and 
has a dam and intake 1,050 
ft long with a tunnel 6,060 
ft long leading to the power 
house There is an effective head of 185 ft | Canyon to the Sudbury mining district, 246 miles 
Another important enterprise, now m hand, is distant Under an agreement reoently ooneluded 
the Canyon Development on the Lower Abitibl | between the Hydro electno Power Commission 

and the Canadian Northern Power 
Corporation, current from the 
Canyon will be an important 
factor in mining development m 
Northern Ontario 
The Beauhamois installation, 
described in Natuhk of June 3, 
1933, continues to expand Dur¬ 
ing 1933, contracts were placed 
for the balance of the equipment 
(turbines, generators, transformers 
and switching equipment) neces¬ 
sary to produce the full 500,000 
horse power development, and 
this is expected to bo realised in 
1936 The present capacity is 
133,000 horse power, exclusive of 
that required for constructional 
purposes 

Although not coming precisely 
within the limits of the period 
under review, the Chats Falls 
Development 1 , completed 
m September 1932, is an under¬ 
taking the magnitude of whioh 
River in Ontario, whioh has been acquired by, the merits some notioe , and, moreover, apart from its 

Provincial Government and ite operation plaoed m outstanding capacity of nearly a quarter of a 

the hands of the Hydro-electno Power Commission million hone power, it is the first major power de- 

of Ontario Ultimately, the installation will oom- velopment in the inter-provincial section of the 

prise five turbine units of 66,000 horse power each Ottawa River whioh constitutes a oomplete 







784 


NATURE 


MAY 26, 1934 

exploitation of the 'whole flow at any site The 46,000 cuaeos, with a dependable minimum 0 f 

Ottawa River u the boundary between the Pro 22,000 msecs, which by the enlargement of certain 

vmces of Ontario and Quebec for a length of 300 storage facilities on the mam stream and its 

miles from Lake Timiskaming to Carillon, a point tributaries is susoeptible of an marease to 28,000 

26 miles from the junction with the St Lawrenoe cuaeos 

Favourably for the important pulp and paper The present hydraulic installation oonsists of 
factories established along its banks, it affords eight turbines each with a rated oapacity of 

a number of valuable sites for hydro electric 28,000 horse power under a head of 53 ft and at 

power development such as those at Quinze a speed of 126 rev per minute The operating 

(40,000 horse power), Bryson (25,000 home head vanes from 38 ft at times of very high nver 

power) and Ottawa As will be seen m the flow to 58 ft at low flows The photographic view 

plan of the locality (Fig 2) the portion of the reproduced in Fig 3 which has been courteously 



ne 3 Chat* Falk Development 324 000 h p of the Hydro-Hootrio Power CommMoo of Ontario and the Ottawa Vallejr Power Company 
By eonrteay of the Chat* Falk Engineering Board 


nver developed at Chats Falls lies between Chats supplied by Dr Hogg, chairman of the Chats 

Lake and Lake Desohenes These lakes are Falls Engineering Board, shows the power house 

really broadened expanses of the nver and they and forebay with part of the adjacent construe 

have arras of 27 and 36 square miles respectively tional works, the latter being more completely 
Uniting them is a channel about 3 miles in length, indicated on the plan (Fig 2) To the left of the 
m which there is a natural fall of about 60 ft, power house (m the photograph), on the Ontario 

38 ft of which are in the falls proper at the lower shore there are, m turn, a gravity dam some 

end of the channel and the remainder m the 1,200ft inlength, 32 sluices, known as the Ragged 
rapids above the falls The rapids and the falls Chute slrnoea, each with a clear opening of 18 ft , 
are separated by a sheet of water, one square mile a gravity dam, 1,360 ft long the Victoria sluices, 

m area, known as the Fishery Pool, and this forms 10 in number, also with 18 ft openings, and a 

the forebay of the development From records further gravity dam of 1,460 ft length Beyond 

taken over a period of seventeen yean, it has been this, there is a low earthen dyke, or embankment, 

ascertained that the mean flow at Chats Falls m parallel with the nver edge, extending for neatly 
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a mile upktream On aooount of these works, a 
section of the Canadian Railway, two miles m 
length, had to be re-liid farther inshore On the 
Quebec, or western side, immediately adjaoent to 
the power house are 4 sluioos, each 40 ft m width, 
and a log slide , then a gravity dam, 2,000 ft long , 
the 10 Wolverine sluices, another dam, 060 ft 
long, 22 Merrill Island sluices and, finally, a dam, 
2,000 ft long, terminating m a number of short 
disconnected lengths dosing low-lying areas 
Alongside the power house, m the foreground of 
Fig 3, can be seen the transformer station, con 
stating of 13 single phase transformers, 13 2 kv 
to 220 kv , while 800 ft farther along is the 220 kv 
switching station occupying an area of about 
300 ft by 360 ft 

Not the least important feature of hydro 
electrical exploitation on a national or provincial 
scale is the regulation of water supplies, and in 
this connexion the work of the Quebec Streams 
Commission is worthy of notice The Commission 
continues to maintain with every success the 
desired regulation of flow on all the controlled 


rivers through its extensive system of storage 
reservoirs in various parts of the province It 
oontrols seventeen reservoirs, five of which are on 
the St Maurice River two cm the St Francois 
River, two cm the Gatineau River, one at Lake 
Kenogami for the Sable and Chicoutimi Riven, 
three on the North River (Lakes Masson, Long and 
Bedim), two on the St Anne de Beauprf River 
(Lakes Brul6 and Savane), one on Mitia River 
and one on Rivikre du Lievre The Commission 
has also proceeded with the further investigation 
of storage problems on the Upper Ottawa River, 
including Jourdan Lake Numerous lakes have 
been examined to determine whether they are to 
be considered as navigable waters, and river 
profiles have been taken Studies of ice formation 
have been made and also sundry investigations of 
back water and drainage, besides the exeoution of 
bank protection work 




The t hat* Falta Devel ipment Paper* by varlou* writer*, reprinted 
in tbe Xngiiutrint Journal Canada February and March 1933 


World Climate during 

A T the Royal Meteorological Society on May 10 
Dr (1 (’ Simpson read an important paper 
on his theory of the climatic variations during the 
Quaternary Ice Age, with especial reference to its 
geological implications Briefly, the theory states 
that the effect of an increase m the solar radiation 
intercepted by the earth is a relatively small m 
crease m the earth’s temperature, but a large 
increase in the evaporation, cloudiness and pre 
cipitation In high latitudes or on high mountains, 
where the precipitation is mainly in the form of 
snow, the first-result is tin extension of the ice 
sheets and glaciers, but as the radiation increases 
still further, the rise of temperature becomes 
great enough to melt away the ice If the solar 
radiation, starting from a minimum, goes through 
two complete cycles, the climatic succession would 
be cold dry climate , glacial, warm wet inter 
glacial, glacial, cold dry interglacial, glacial, 
warm wet interglacial, glacial, oold dry climate 
Hence there would be four glacial periods separated 
by three interglacial*, of which only the first and 
third would actually be warm In low latitudes, 
on the other hand, the two cycles of radiation 
would be represented only by two pluvial periods 
separated by an mterpluvial, the maximum of each 
pluvial coinciding with a warm wet interglacial 
The physical basis of the theory offers no diffi¬ 
culty, requiring only that the earth shall fluctuate 
m the unstable tone between insufficient snowfall 
and too great heat The real test is whether the 
theory fits the geologioal facts, and m his Jatest 
paper Dr Simpson arrays an impressive mass of 
evidenoe that the fit is very good indeed Two 
primary difficulties are first attacked , tbe centre 
of glaciation in the northern hemisphere was not 


the Quaternary Period 

the north pole, but lay somewhere m Greenland, 
while careful analysis by Penok and Bniokner has 
shown that, in the Alps, glaciation was not due to 
increased snowfall but to decreased temperature 
Both those difficulties are explained by the geo¬ 
graphical fact that the North Atlantic is open to 
the Arctic, while the North Pacific is not During 
the oncoming of a glacial period there was a great 
accumulation of floating ioo m the Arctio Ooean, 
and the only outlet through whioh this oould 
escape led into the Atlantic, which was covered 
by ioo floes down to comparatively low latitudes, 
while the Pacific was ice free This floating loe 
greatly lowered the temperature of eastern North 
America and still more of western Europe, and led 
to the great extension of glaciation m oountnes 
bordering on the Atlantic In the early stages of 
the Quaternary, however, communication between 
the Arctic and Atlantic was more or less inter¬ 
rupted by a bar between Greenland and Norway or 
Scotland, until this bar was submerged, glacia¬ 
tion was unable to develop over the British Isles 
In another respect the classical work of Penok 
and Briiokner m the Alps fits the theory very 
closely, giving exactly the required sequence of 
four glacial periods and three mterglacials, of 
which the second was known to be very long 
compared with the third, while the latter was 
exceedingly wet and warm The theory is supported 
also by recent disoovenes m tropical Africa of two 
great pluvial periods separated by a very dry 
mterpluvial Archieologically, the third inter¬ 
glacial is dated in Europe by the Acheulean, which 
is everywhere associated with a warm fauna 
From the geological record, Dr Simpson estimates 
that at the maximum of the solar radiation the 
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temperature was between 6° C and 10° C higher 
than at present and the oloud amount about two 
tenths greater from these data he calculated 
that the sun is a variable star with a range of 40 
per cent in the intensity of its radiation 
Sinoe the chief purpose of the paper was the 
array of geological evidenoe in support of the 
theory, the discussion was mainly earned on by 
the geologists The present wnter gamed the 
impression that the latter accepted vie general 
implications of the theory but found considerable 
difficulty in agreeing to the details On one point, 
however there was general agreement the ex 
planation of the discrepancy between the centre 
of glaciation and the present north pole by purely 
geographical reasoning was welcomed as a relief 
from the difficult assumption of a shift of the poles 
The difficulties of detail are threefold In the 
first place Penck and Bnlckner s simple scheme of 
four major glaciations cannot be applied directly 
to countries outside the Alps In the British Isles 
for example the succession was much more oom 
plicated than that suggested in Dr Simpson’s 
scheme, and even the number of major glaciations 
has not yet been determined The second difficulty 
oonoeras the place m the scheme of the archeeo 


logical stages Some competent authorities place 
the Acheulean not in the Biss Wdrm interglacial 
but in the Mindel-Riss, which according to the 
theory was cold and dry Even the climate in 
whioh Acheulean man lived has not been surely 
determined for the interglacial which contains 
Acheulean implements also includes a loess Allied 
to this is the difficulty that the Great Chalky 
Boulder Clay has features which show that the 
end of that particular glaciation was dry, though 
by Dr Simpson’s scheme it leads up to a wet warm 
interglacial Finally, one of the fossils used most 
definitely as an index of a warm climate —Corbtcuta 
fiumtiudu —has recently heen found associated with 
a marine cold fauna, and its chmatio value is open 
to doubt Dr Simpson was not worried by these 
objections maintaining that if his theory is oorrect 
he had given geologists a useful moans of aligning 
new discoveries, while existing discrepancies would 
gradually be cleared up 

One interesting point brought out in the dis 
ousaion was that no difficulty exists from the 
astronomical point of view in the sun being a 
variable star A range of 40 per cent means very 
little in terms of stellar magnitude, and is unim 
portant oompared with some known variations 


Obituary 


Phof W H Welch 

HE death of Prof William Henry Welch of 
Baltimore on April 30 at the age of i lghty 
four years removes from the scientific world a 
man who enjoyed an international reputation 
as a reformer of medical education sanitarian 
pathologist and baotenologist 

Shortly after obtaining his medical degree at 
Yale, Welch spent two years in Europe, where 
he studied normal histology pathology, physio 
logical chemistry and practical medicine at 
Strasbourg, Leipzig Breslau and Vienna under 
Hie leading teachers of that day, visited various 
Pans hospitals and attended Listers lectures at 
Kings College Hospital London He was thus 
folly equipped with the latest and beet medical 
teaching on his return to New York in the spring 
of 1878, where he was soon appointed lecturer 
on pathology at Bellevue Hospital Medical College 
In 1884 Welch was made professor of pathology 
at JohnB Hopkins University and pathologist to 
the Johns Hopkins Hospital Before entering on 
his new offioe, he made another journey to Europe, 
where he studied bacteriology and hygiene under 
van Pettenkofer, von Flflgge and Koch On his 
return he played an important part m the develop* 
ment of the Johns Hopkins Hospital, and was 
largely responsible for Hie election of the other 
three original members of the staff, namely, 
Osier, the physician, Halted, the surgeon, and 
Kelly, the gynsBOologut, who figure with him in 
Sargent s well known picture From 1893 until 
1898 he was dean of the Johns Hopkins Medical 


School, being suooeeded by Osier In 1916 he 
was appointed the first director of the new School 
of Hygiene and Public Health at Baltimore and 
held this post until 1926, when he became pro 
feasor of the history of medicine in the Johns 
Hopkins University 

Welch’s work may be summed up under the 
headings of sanitation, pathology, bacteriology and 
medical education Ab president of the Maryland 
State Board of Health—an offioe whioh he held 
for twenty four years—he played an important 
m converting Baltimore, which had hitherto 
a focus of typhoid fever, into a healthy city 
His advioe on sanitary matters was often sought 
by presidents of the United States and other 
pubho authorities, and it wss due to him that a 
Yellow Fever Commission was created, which led 
to the discovery of the rile of the mosquito in 
the spread of the disease He was the author 
of numerous important articles on pathology, 
the beet known being those on thrombosis and 
embolism, which were published in 1899 in 
Allbutt’s "System of Medicine” In 1892 he 
described the Staphylococcus eptdemudu albus and 
the Bacillus aerogencs capsulatus, the cause of gas 
gangrene, commonly known as the Weloh bacillus. 

As medical educationist, Weloh is to be credited 
with having introduced modem methods into the 
medical schools of the United States and to have 
trained a large number of pupils, jocularly 
described as r Welch rabhits’, who afterwards 
attained a high distinction in the world of medioaJ 
science 
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Mb H. G. Mum 

AoBiCTTLTUBiarra all over Great Britain will hear 
with deep regret of the death of Henry G Miller, 
son of Dr GW Miller, of Dundee, and until lately 
manager of the experimental Duma at Botham 
sted and Woburn 

Miller was bom in Dundee in 1003 and was in 
the first instance intended for an engineering 
career, he entered on the engineering oourae at 
the University of Glasgow for this purpose, but 
hm desire had always been towards agriculture and 
he soon transferred to the agricultural side, and 
afterwards to the University of Edinburgh At 
both places he achieved remarkable success He 
was then appointed to an Empire Cotton 
Growing Corporation scholarship and proceeded 
to the University of Cambridge and afterwards 
to the Imperial College, Trinidad, where ho 
studied tropical agriculture and especially cotton 
growing 

Finding that tropical conditions did not suit 
him, Miller returned to Groat Britain and was 
appointed farm manager at Boghall, the expert 
montal farm of the Edinburgh and East of Soot 
land Agricultural College His work here attracted 
attention from discerning observers and when the 
farm managership of Bothams ted became vacant 
m 1027 he was appointed to it 

Two important tasks were entrusted to Miller 


at Bothams ted One was to complete the pro¬ 
gramme of converting a wholly arable farm with¬ 
out animals into a mured grass and arable farm 
carrying a considerable head of livestock This 
was done with great energy and efficiency and with 
a minimum of disturbance of the experimental 
work The other task was to deal with the cultiva¬ 
tion problems associated with the new methods 
of field experimentation designed in the Statistical 
Department at Bothamsted for the purpose of 
giving an estimate of the error of the experiment, 
a quantity which agricultural experiments had 
usually ignored in the past In collaboration with 
his colleagues at Bothamsted, methods were 
worked out which satisfied the requirements both 
of the cultivator and the statistician 
Miller’s personal bent was towards experiments on 
sheep, and several of these were begun at Botham- 
8ted and will be oontmued Perhaps the most 
interesting was the selection of a number of four- 
tea tod ewes and rams from four tea tod mothers, 
on the basis of which a little flock is being built 
up to see whether this character is advantageous 
to a ewe suckling twins 
Miller’s death is a great loss to agriculture as 
he was a man of undoubted promise He combined 
to an exceptional degree the qualities of hard 
work, enthusiasm and genius for agriculture, and 
had he lived he would have been marked out for 
a brilliant career 


News and Views 


Lieut -Col S P James, FRS 

Thjc Darling Medal and Prize was founded by the 
Health Section of the League of Nations m memory 
of that great malanologist, Dr S T Darling, who 
met hw death as the result of a motor accident in the 
Lebanon Mountains outside Beirut when carrying 
out malaria inspection work for the League The 
< hoicc of Lieut Col S P James as the first recipient 
of this award is a most appropriate one, for malaria 
and the problems associated with it have occupied 
the foremost place in hw mind smoo he first joined 
the Indian Medical Service m 1866 In India he 
carried out important pioneer work on the anopheles 
mosquitoes and their classification, and laid the 
foundations of the subsequent malaria work which 
has been accomplished in that country He pursued 
other lmea of reeoaroh, and, independently of Low 
but a little later, was able to demonstrate that the 
embryos of FUarw banaroft* in their development m 
the mosquito pass ultimately into toe proboscis of the 
insect, so that there is every probability that infection 
occurs when the mosquito feed On his retirement 
from the Indian Medical Service in 1618, after war 
service in Mesopotamia, James joined the Local 
Government Board, now the Ministry of Health, as 
adviser in tropical discs tee There he was mstru 
mental m organising and developing the malaria 
treatment of general paralysis in mental hospitals 
and asylums. 


Thk opportunity this gave of studying malaria 
under carefully controlled conditions was fully 
realised by Col James, ami. as a result, there was 
established at toe Horton Mental Hospital the now 
well known laboratory, which has been the means of 
bringing to light a whole array of new and important 
facts regarding the biology of the various malarial 
parasites, including the comparatively new form 
Plasmodium ovale, the diseases they produce and the 
factors which govern the action of quinine, plasmo 
quin, atebrin and other drugs in their treatment and 
prevention The results obtained at this laboratory, 
which has been visited by nearly all the best known 
malariologwts and has been oopied m other countries, 
have had a profound mfiucnoo on malarial thought 
and action throughout the world Aa a member of 
toe Malaria Commission of the Health Section of the 
League of Nations, Col James has taken an active 
part m its deliberations and recommendations and 
has visited most malarial countries, where hi* wide 
experience of toe disease m all its aspects has enabled 
him to give valuable advice as to the methods which 
should be adopted to control this most widespread of 
all diseases Col James is still pursuing hia mveeti 
gations, and there is no doubt that he will oontmue 
to add to otir knowledge of those minute parasites 
which are inoculated to man by mosquitoes, and 
attack the red blood corpuscles with such disastrous 
results We wish him every soooess m his further 
endeavours. 
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US National Academy of Science* Awards 

It » announced by Science Service that the Elliot 
Medal for 1031 has been awarded to the late Prof 
Davidson Black, of the U S National Academy of 
Scienoea, for his researches on the skull of Peking man 
The medal and honorarium is awarded annually for 
work on zoology or paleontology The first award of 
the Charles Doolittle Walcott Medal and honorarium 
of 1,350 dollars of the Academy has been made to 
Dr David White, of the U S Geological Survey, m 
n cognition of his work on the pre Cambrian alga* of 
the Grand Canyon of Arizona, which are among the 
very oldest of plant fossils Other awards just 
announced are Agassiz Medal, to Dr Bjom Holland 
Hansen, of the Geophysical Institute, Bergen 
Norway, Public Welfare Medal, to Dr David Fair 
child formerly of the U 8 Department of Agriculture 
and the Elliot Medal and honorarium of 200 dollars 
for 1930, to Dr Q E Coghill Wrntar Institute of 
Anatomy and Biology, Philadelphia 

U S National Academy of Sciences 

At the meeting of the National Academy of 
Sciences held in Washington on April 23-28, the 
following elections wore made Members Prof V 
Bush, professor of electrical engineering and vice 
president of the Massachusetts Institute of Tech 
nology, Prof H & Gasser professor of physiology, 
Cornell University Medical College New York , Prof 
E N Harvey professor of physiology, Princeton 
University, Prof D R Hoagland professor of plant 
nutrition University of California, Prof E 0 
Lawrence, professor of physics, University of Cali 
fonua, Prof J i Noms, director of the research 
laboratory of organic ohemistry Massachusetts In 
stitute of Technology, Dr J H Northrop, bio 
chemistry member of the Rockefeller Institute, 
Prof C Palacho, professor of mineralogy, Harvard 
University , Dr T M Rivers pathology member of 
the Rockefeller Institute, Prof E Sapir, Sterling 
professor of anthropology and linguistics, Yale 
University , Dr E C Stakman plant pathologist 
U S Department of Agriculture , Prof H S Van 
diver, associate professor of mathematics, University 
of Texas, Prof N Wiener, professor of mathematics, 
Massachusetts Institute of Technology, Prof S 
Wnght, professor of zoology University of Chicago 
Foretgn associates Prof V F K Bjerknes, professor 
of meteorology in the University of Oslo, Prof 
Robert Robinson, Waynflete professor of chemistry 
in the University of Oxford 

Native Lands in Kenya 

Amt apprehension that the rights and sentiments 
of tiie Kenya natives in the matter of their lands are 
likely to be endangered by future government action, 
taken without full knowledge, should be allayed by 
the Report of the Kenya Land Commission which 
has now been issued with a White Paper stating 
the views of the Government (Cmd 4556, 11* 
and Cmd 4530, 2 d ) The appropriation of a 
part of the native reserve m the development 
of the Kakamega gold fields, notwithstanding 


argumeots advanced m jus tific a ti on, aroused a 
feeling of unoasinoss and a fear lest any policy of 
development, however short sighted, might m future 
be allowed to override obligations or measures framed 
to preserve the integrity and ultimate stability of 
native society The report of the Commission and 
the supporting body of evidenoe, which examine 
native claims relating to the land m detail, tribe by 
tribe, provide a permanent record defining the 
position m native land tenure, and at the same time 
by recommending that the Native Lands Board no 
longer exorciao administrative functions but be de 
voted entirely to the offioe of protection—a reoom 
mendation acoepted by the Government—ensures 
that, given a satisfactory constitution of the Board 
the interests of the native as determined m thw 
combination of Domesday and Magna Charts, shall 
not go by default further, the Board is given the 
power of veto over leases of land exceeding ten acres 
in extent The prmoiple of leasing is to take the 
place of exclusion of land from the reserve and 
exchange, the land thereby remaining part of the 
reserve This, together with the requirement that 
native opinion shall be consulted is not only m 
harmony with the sentiment and practice of the 
natives but also avoids the more objeotionable 
features which have hitherto appeared m land 
development 

Thx Commission does not oonfine itself to present 
grievances and difficulties but has a olear view of 
the future development of the native Not only are 
1,474 sq miles added to the native reserve in satis 
faction of present claims but also a further area, 
totalling in all more than 2 000 sq miles, is to be 
set aside to meet present and future eoonomio re 
quirements In peut of this additional area the 
system of tenure is to be more elastic than in the 
native reserve Tribal tenure will no longer be the 
only system, and the tendency of the native towards 
other forms of the economic unit will be reoognised 
In other words, the native will be afforded an oppor 
tunity to habituate himself to a form of tenure more 
nearly in aocord with the economy of European 
civilisation It is also suggested—though this reoom 
mendation will not be adopted until it has boon 
considered by the local legislature—that certain 
reserve boundaries should be eliminated or modified 
to permit intertribal expansion and interpenetration 
The trend in these recommendations towards a 
modification of native culture is earned further m 
the stress laid on the necessity for a leas wasteful 
use of the land and the references to proposals for 
restriction of the excessive number of cattle now 
earned As cattle form the currency and wealth of 
the native, should these proposals be given effect, he 
must needs accustom himself to some new form of 
wealth Up to the present, the increased resources 
which civilisation has brought to the native, in so 
far as they are not absorbed m the aoqumtion of an 
exoeauve number of cattle, would appear mamly to 
have been expended wastefully On the whole, it 
may be said that m its outlook on the future, the 
report, reoogmamg that the native a entering upon 
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a period of transition m which traditional culture 
moat suffer modification, has suggested linee on 
which development will bring about the least du 
location and can most effectively be brought under 
an enlightened control 

Petrol from Coal 

Thosb who have maintained that the suooeaaful 
production of petrol from coal would prove of in 
calculable benefit to our long languishing ooal 
industry will derive much satisfaction from a reply 
given m the House of Commons on May 17 Mr 
Mitoheeon asked the Secretary for Mine* if he could 
furnish an estimate of the increased consumption of 
ooal in Great Britain which has resulted from the 
imposition of a duty on fuel oil The Secretary for 
Mines (Mr Ernest Brown), in reply, said Official 
information is not available But a short time ago 
I reoeivod a deputation from the Coal Utilisation 
Council and other bodies, which furnished detailed 
information, oolloctod by various trade organisations 
Hus showed that, in terms of coal, there had been 
conversions from oil to ooal and ooal products, and 
business retained which it was stated would, but for 
the tax, have been lost to home produoed fools 
representing an annual rate of consumption of over 
600 000 tons ” 

Sexual Selection in the Pheasant 

Thc Zoological Society of London has just received 
a noteworthy addition to its Gardens in a pair of 
Rheinhardt’s Argus pheasants (Rheinhardtiua octUata ) 
for this is one of the rarest of the pheasant tribe 
Those who are interested m problems of sexual 
selection will find these birds well worth thoughtful 
study, for they present a striking oontrast with the 
commoner and better known Argus pheasant 
(Argutxanut) This bird occupied a prominent place 
in Darwin’s Descent of Man ’, on account of the 
enormous development of the secondary wing 
feathers, the like of which is seen m no other bird 
These feathers are also remarkable for their omn 
mentation, which oonusts of a senes of ocelli which 
as Darwin pointed out, when they are displayed 
in the oourtahip attitude, look like a series of 
balls lying within a cup shaped socket, while the 
pnmanes are marked by a pattern of mdeaonbable 
beauty The wings of Rheinhardt's pheasant lack 
any form of ornament, and m shape oonform to the 
usual type of pheasant wing The tail feathers, 
however, are prodigiously long and marked by a 
pattern of considerable beauty This striking differ 
enbe m the secondary sexual characters in these two 
birds is punlmg Nothing seems to be known of the 
nature of the display of RhwnJiardHiu in its amorous 
moods It is to be hoped, therefore, that the new 
arrivals will greatly enlighten us on this pomt The 
display of the wings m the Argus pheasant is unique, 
the two wings being widely spread so as to foirp an 
enormous circular fan completely oonoealmg the rest 
of the body It affords an unanswerable argument 
to those who hold that buds m ‘display’ are not 
ooasrioa* of their finery 


Mathematics and Cosmic Research 
Ik a lecture entitled World Gravitation by 
Kinematic Methods" given by Prof E A Milne 
before the London Mathematical Society on May 17, 
his bearers had the thrilling expenenoe of seeing a 
possible model of the universe constructed before 
their eyes by a simple, but wholly brilliant applies 
tion of apparently trivial mathematical methods 
Starting with Newtonian tune, Prof Milne envisaged 
the behaviour of a act of partioles of whioh the 
description given by an observer placed at any one 
of than would be the same as that given by an 
observer placed at any other The hypothesis leads 
to certain functional and differential equations from 
the solution of whioh Prof Milne deduoed a statistical 
model of extreme eleganoe The astonishing result 
was obtained that in a given volume of the observer s 
space there are part 10lee the velocity of which is 
arbitrarily near that of light On thia. Prof Milne 
showod how a theory of ooamic rays and obscuring 
matter in interstellar spaoe could be baaed The 
striking simplicity of the method and the far reaching 
character of its interpretations open up a new vista 
of possibilities for oogmio research 

Demonstration of Television 

Ok May 15 a demonstration of the use of the 
cathode ray tube in television reception was given 
before the Electrical Association for Women at the 
showrooms of the Edison Swan Electric Co Ltd, 
London After a very clear and non teohmoal 
exposition of the basio principles had been given, the 
B B C 30 line transmission was received The results 
obtained suggested that the cathode ray tube is 
capable of giving as good an image as the limitations 
of the transmission will permit There was very 
little flioker, owing to the large afterglow of the 
fluorescent material of the screen The latter was of 
the usual type givmg a green image , the use of 
white fluorescent screens is not considered desirable 
at the low picture frequency at present in use, as 
the afterglow with these is much less The scanning 
is accomplished by means of two small osoillatore 
giving voltages of saw tooth wave form and appro 
pnate frequencies which are applied to the two pain 
of deflecting plates , the incoming signals hold these 
oscillators m synchronism with the transmitter and 
also modulate the intensity of the electron beam 
Difficulty was experienced m keeping the picture 
steady during the demonstration, but this was 
attributable to the exceptionally bad local reception 
conditions It was stated that in normal oiroum 
stances the oontrola need not be touched during the 
whole transmission period of half an hour The 
advantages claimed for the cathode ray tube are 
that it is noise less, that signals of good headphone 
strength only are required to operate it, and that by 
the alteration of a few minor circuit component* It 
oan be easily adapted to suit transmtssiona of different 
numbers of lines and picture ratns The last pomt is 
important nr view of the uncertainty in the foture 
development of television Suitable tubes oan now 
be marketed at sue guineas and this pnoe could ba 
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substantially reduced if the demand became large 
enough An the auxiliary apparatus required is not 
exoeMive, and can be assembled from standard 
components, the system is quite practicable for 
domestio use 

New Electric Lamps 

Iir a paper read to the Royal Society of Arts on 
March 7, Mr J ff Ryde of the G B C Research 
Laboratories, Wembley, gave a full account of the 
working of the new electne discharge lamps The 
sodium discharge lamp is practically monochromatic 
and of a brilliant yellow colour Hence ooloured objects 
illuminated by it all appear to be various shades of 
brown Its efficiency about 40 lumens per watt, 
although three tunes that of the ordinary filament 
lamp, is yet only about a tenth of the maximum 
possible yellow light that oould be obtained for the 
same power It is well known that the efficiencies of 
all kinds of electno lamp vary with their life The 
problem of oandlo power maintenance is one that 
constantly engages the attention of every lamp 
manufacturer In spite of years of research the 
light output of inoandesoent filament lamps still 
drops by a certain amount after stveral hundred 
hours burning The candle power maintenance for 
the new lamps has now been raised to a reasonable 
figure, but it is reoognised that considerable improve 
monte are possible It is rapidly approaching that 
of the filament lamp At present there is no sign 
that the eminently simple and highly developed 
filament lamp will shortly bo replaoed by discharge 
lamps for purposes of indoor illumination, but it must 
bo admitted that disohaige lamps will play an ever 
increasing part in the future of electno lighting 
Already there are 08 street lighting installations for 
which these lamps have been adopted Street lighting 
» the one use of artificial lighting for which we have 
never produced enough light The use of the new 
lamps is an excellent opportunity of improving the 
lighting of our street* at little if any, increase m 
the cost 

Importance of Deep Borehole Surveying 

Designers of apparatus for surveying deep bore 
holes have in tho past consistently underestimated 
difficult engineering problems necessarily attendant 
on such surveys On April 10, W £ Bruges read a 
paper before the Institution of Petroleum Techno 
logwts in which he made same pertinent remarks on 
the usefulness of well surveys as an adjunct to drilling 
logs and geological data Geologists can utilise the 
results of accurate surveys for correcting underground 
oontours, choosing such surface locations as will 
ensure economic spacing of wells in the oilsand below 
and making deductions as regards the formation as 
a whole from direction deviation and irregularities 
of the hole as portrayed by the survey Administra 
tion u facilitated by a knowledge of exact spacing of 
wells m an oibltnd Decuuons regarding drilling 
activities can be taken with confidence, and the risk 
of overcrowding, hence decreasing production, ts 
minimised Reoent experiments m Burma have shown 


that of available apparatus fen- this work, that 
designed and manufactured by Marttensssn Is the 
most satisfactory The instrument is fitted with a 
gyroeoope for obtaining direction and two pendulums 
for inclination, results be mg reoorded photographi 
cally It has the advantage that the gyroscope is 
unaffected by magnetic influences, while the pendulum 
method of obtaining inclinations allows a number of 
readings to bo taken at one run Photographic re 
oordmg of results means that the instruments below 
ground eon bo light, obviating neoeesity of following 
up gear , moreover, their relative places in the well 
can be photographed without disturbing position or 
setting 

Automobiles Run by Charcoal Fuel 
In Italy, automobiles have recently been operated 
on a gas fuel made m transit from charcoal and 
steam It is recalled in a reoent paragraph issued by 
Science Service, of Washington, D C , that similar 
experiments were made in France and other European 
countries several yean ago The principle mvolved 
is the same as that used m the manufacture of some 
kinds of gas employed in operating stationary internal 
oombustion engines A carbon containing material 
usually coal is heated, and then water in the form 
of steam is passed over it Carbon monoxide and 
hydrogen are formed in this process and both thoso 
gases bum with high lieat output Mixtures of this 
sort are known as water gas or producer gas This 
gas can be used as fuel in internal combustion 
engines The drawback to using these gas engines 
m motor vehicles m the difficulty of carry mg tho 
fuel supply In permanent locations they can bo 
used very effectively for power generation To a 
limited extent, vehicles that run on wood or oharooal 
and manufacture their own gaseous ftiel as they go 
along are used commercially in France Scienoe 
Servioe points out that this type of self propelled 
vehicle may beoome important m countries like 
France and Italy which have no petroleum supplies 
within their borders In the United States on the 
other hand, owing to the cheapness and availability 
of petroleum there would be no need for this kind 
of vehicle In those countries where imported oil 
supplies are likely to be interrupted m war tune 
automobiles using charcoal fuel would have ad 
vantages. 

Science and Industry in the U S S R 
In a reoent publication entitled Organisation et 
Pnncipes de L'Enseignement en U R.S 8 ” (Pans 
Hermann et Cie, 6 Rue de la Sorbonne) Prof Jean 
Tnllat gives an interesting description of the relations 
between scienoe and industry m Soviet Russia One 
of the most important transformations brought about 
by the Russian revolution has been the establish 
meat of compulsory education, and this in turn has 
led to a considerable development of scientific 
studies Prof Tnllat points out that in order to 
understand oorreotly the nature of educational and 
scientific progress in Russia, it is essential to re¬ 
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luuted on a m a ten a lis iio philosophy The religious 
mysticism of pre War Russia has now been replaced 
by the mysticism of the machine The oofioeption 
f science in Soviet Russia is that of an auxiliary 
to socialism Education figures as a definite part 
of the Five Years Plan, and the Educational Plan 
fompnses a general scheme of public education, the 
preparation of technicians and scientific workers 
from among the working cla ss e s, together with a 
general scheme of scientific research and the eetab 
liahment of numerous scientific institutes The 
author deeonbea a number of these institutes which 
ho visited including the physico technical Kom 
binat at Leningrad with its subsidiary institutes of 
physical ohemiatry and electro physios In addition, 
it has an experimental workshop of a unique 
character whioh manufactures scientific instruments 
lor the Kombmat ’ and other institutes Employing 
about 300 workers it is a half industrial and half 
scientific organisation Soviet industry has thus 
behind it very extensive means for scientific research, 
and the various problems, classified according to 
interest or urgency are investigated by the specialised 
chemical physical or electrical institutes 

Chemical Researches in Czechoslovakia 
Evra since the middle of last oentury, much 
chemical research work has boon carried out at 
Prague Some of the investigations, notably Prof H 
llrauner h work on atomic weights and on tho rare 
earth elements, attracted wide attention but much 
valuable if loss spectacular, work was overlooked 
hew Czech men of science published in English 
journals, tho majority of their researches appeared 
in the little read Czeoh publications To direct more 
attention to their achievements, Czechoslovak 
chemists founded in 1028 under the joint editorship 
of Profs VotoCek and Heyrovsky the Collection of 
Czechoslovak Chemical Communications, in which the 
contributions were written in French or English 
Among the more interesting contributions that have 
appeared recently in this journal mention may be 
made of the disoovery by Prof Kfepelka and Dr 
Novotny that mercurous halides show marked 
tnboluminesoenoe the actual intensity depending on 
the conditions of preparation Prof Siraek has also 
made some observations on the curious eleotnoal 
behaviour of fused tellurium dioxide In organic 
chemistry, Drs Lauda and Machatek have described 
a new solid hydrocarbon, C 1( Hn, Jo which they 
assign the name adamantane A senes of researches 
by Prof Votofak and his collaborator* has cleared 
up a number of points in connexion with the leaser 
known sugars such as rhamnose, rbodeose and fuooee 
Prof Heyrovsky has also published a senes of papers 
(referred to in Natuuh of March 10, p 386) dealing 
with his polarographio studies with the dropping 
mercury cathode 

Tha Indian Chemical Society (19*4-1933) *» 

Poor B K Soros's presidential address to the 
Indian Chenuoal Society (Journal of the Indian 
Chemical Society, vol 10 , No l,p i, 1038 ) deals with 


“Optics in the Service of Chemistry ', and includes 
a review of recent work on optical rotatory power 
and rotatory dispersion, to whioh he has himself ooq 
tributed He also reoorda in a tabular form the 
growth of the Indian Chemical Society, during 
the nine years of its exutenoe During the first five 
years the growth was rapid, but the Society has 
held its own during the more difficult years from 
1029 until 1932 It now includes 360 fellows and 
100 subscribers, and is publishing approximately 
100 papers m each year, of which 760 pages are 
printed free of oost by tho University of Calcutta 
Under these favourable conditions an income of 
about 10 000 Rh has usually provided a credit 
balance, and a reserve fund of 21 000 Rs has been 
built up in addition to a donation of 10,000 Rs 
from Sir P C R&y which is earmarked for the 
provision of a headquarters for the Society 

SchUsrsn, Stric or Streaks! 

In the January issue of the Journal of Scientific 
Instruments Mr T Smith, of the National Physical 
Laboratory, raises the question whether it is fair to 
Foucault to continue to describe the method he 
introduced for observing small optical differences of 
path by the name schheren used for the method 
by T6pler in his paper of 1866 on the motion of 
singing flames Messrs Taylor and Waldram, who 
had used the term schheren m their paper in the 
December issue of the Journal, point out that TOphsr 
in givmg the method that namo made no claim to 
its invention but only to an extension of the use of 
it to general scientific investigations Would strue or 
streaks be adequate equivalents of, and suitable 
alternatives for, schheren t 

Uniformity in Bibliographical Particulars 

Rktrhbino to reoent correspondence on this 
subject (Nature, 133, 380 March 10, 496, March SI, 
1934), Mr A Windolbandt, bibliographer in the 
library of the Institute of Plant Industry, Leningrad, 
writes pointing out the practical value of accurately 
given bibliographical citations in articles and books 
Mr Windelbandt states that footnotes and other 
roferenoes are often given m such a way as to make 
it impossible to recognise the publication While the 
name of the author is quoted, the title of the article 
is often omitted and sometimes it is difficult to 
identify the journal owing to the manner in which 
the name is abbreviated The absence of the year 
and volume m the ease of articles, and the place of 
publication and name of publisher m the case of 
books also renders it difficult for the reader to find 
the publication Lack of pagination, too, may lead 
to a lengthy search, if a volume has no special index. 

Institute of Physics 

Tux annual general meeting of the Institute of 
Physics was held at the Royal Institution on May 16 
After election of the ofHoers and completion of the 
panel of the Board, it was announced that the 
following would take office on October 1 next 1 
President, Sir benry Lyons , Vice President, Prof 
W L Bragg, Honorary Treasurer, Major 0 E S 
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Phillips, Honorary Secretary, Prof J A Crowther, 
New Member* of Ike Board, Dr Allan Ferguson and 
Mr R 8 Whipple In purauanoe of one of the mam 
objects of thd Institute, namely, to urge the import 
anoe of Physios in Industry’', the Board has decided 
to arrange a two day conference m the spring of 
1980 on the applications of X ray structural analysis 
to various industries The main function of the oon 
ferance will be to bring to the notice of industrialists 
what physios and physioista can do to help industry 
rather than the discussion of technical matters among 
experts The conference will be held m Manchester 
m conjunction with the local section of the Institute , 
and it is proposed to arrange an exhibition and visits 
m connexion with the meetings Full details will be 
annoUnoed in due oourse 

Ancient Chinese Books on Mstens Medics 

In the year a d 689, an illustrated volume of 
materia modiea was published m China It seems to 
have served until about 1061 when an extensive 
revision took place Prof Manxo Nakao had studied 
the history of this great compilation ( Notes on 
8hao hsing Hsiao ting Ching shih Chftng lei Pei chi 
P6n tsao (The Ancient Chinese Materia Medica 
Revised in the Sung Dynasty Shao hsing penod 
1181 1162)” J Shanghai Sn InM (8) 1, 1 9 May 
1983) Muoh of the subject matter of the paper is of 
interest only to the Chinese historian but some of 
the descriptions show that the work was very 
thorough, and oovered at least 22 volumes There 
were apparently several distinct revisions The 
medicines can all be recognised, and the historical 
investigation was stimulated by the possibility of 
reviving some of the ancient remedies under modern 
conditions 

"World List of Scientific Periodicals’’ 

Ths second edition of the “World List of Scientific 
Periodicals will be published m one volume by the 
Oxford University Press on June 30, at the price of 
£3 3a, but subscribers in advance will receive it at 
£2 2s Such subscribers resident m Great Britain or 
Europe must post their chequoe before June 80, or 
if outside Great Britain or Europe before July 30 
The new edition will oon tarn titles and holdings of 
period teals current right up to the end of 1983 The 
number of libraries the holdings of which are listed 
has been increased by 39, the number being 189 as 
against 180 Approximately 10,000 new titles have 
been added, the total number of entries amounting 
to 86,380 Each entry contains the title and place 
of publication of the periodical, the abbreviation, and 
the symbols for the libraries m which it is to be 
found and the dates of their holdings Further 
information can be obtained from the Secretary, 
“World List of Scientific Periodicals ’, o/o The 
Zoological Society of London, Regent s Park, London, 
NWS 

Announcements 

Th> annual visitation of the National Physical 
Laboratory, Teddington, will be held on Tuesday, 
June 26, at 8-0 pm 


Tn annual visitation of the Royal Observatory, 
Greenwioh, will be held an Saturday, June 2 The 
new 86 in reflecting telescope will be opened by the 
First Lord of the Admiralty at 8 pm, and the 
Observatory will be open for inspection by mvited 
guests at 3 80 p m 

Prof Louis Martin has been elected director of 
the Pasteur Institute of Paris in succession to the 
late Dr Roux, with whom he had been closely 
associated 

Prof J Babcbott will deliver the 8tephen Paget 
Memorial Lecture at the annual general meeting of 
tho Research Defence 8ociety at the London School 
of Tropical Medicine and Hygiene, Keppel 8treet 
WC 1, on June 5 at 3 pm The subject of Prof 
Bareroft’s lecture will be ‘ Experiments on Man ’ 

Thk attention of chemists is directed by tho 
Union Internationale de Chimie to the scrvioes 
rendered by the International Bureau of Physioo 
Chemical Symbols in placing at their disposal pure 
organic compounds the constants of whioh have been 
determined with great accuracy The specimens 
supplied by the Bureau are guaranteed as possessing 
the oonatanta of the values given in the published 
proceedings of the Bureau (J Chim Phye , vols 
28, 25 27, 29 and 31) They can be obtained at 
oost price from the Secretary of the Bureau, Prof J 
Timmermans, University Brussels from whom 
further information can be obtained 

Thk McGraw Hill Publishing Co , Ltd , has issued 
its catalogue for 1934, containing a classified list of 
its books on agriculture zoology and botany The 
catalogue can be obtained post free from Aldwych 
House, London, W C 2 

Applications are mvited for tho following appoint 
meats, on or before the dates mentioned —An 
assistant in tho Inquiry Bureau of the Building 
Research Station, Garston—Tho Secretary, Depart 
meat of Scientific and Industrial Research 16, Old 
Queen Street, Westminster, S W 1 (May 80) A 
professor of botany at the University of St Andrews 
—The Registrar (May 31) An assistant keeper of 
Oriental printed books and MSS in the India Office 
Library—Tho Establishment Officer India Offioe, 
Whitehall, 8 W 1 (June 1) A leoturer (woman) in 
mathematics (biology or botany subsidiary), at the 
Darlington Training College—The Principal (June 4) 
A leoturer m physics and elementary science at the 
City of Leeds Training College—The Director of 
Education, Education Department, Calverloy Street, 
Leeds (June 8) A curator of the Museum and Art 
Gallery at Barking—The Town Clerk, Town Hail, 
Barking (June 7) An assistant agricultural organiser 
to the Northamptonshire County Council—The 
Secretary for Education, County Education Offioes, 
Northampton (June 9) A professor of electrical 
technology at the Indian Institute of Science, 
Bangalore, India—The Director (Aug 1) A Um 
varsity professor of mining at Imperial College of 
Soienoe and Technology—The Academic Registrar, 
University of London, S W 7 (Jan 14, 1988) 
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Letters to the Editor 

[The Editor does not hold hunsdf responsible for 
opinion* expressed by ht* correspondent* Neither 
eon he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for tin* 
or any other part of Natumb No notioe ts taken 
of anonymous communications ] 


Radio Exploration of the Ionosphere 
(a) Measurement of the earth's magnetic field m the 
ionosphere 

The discovery 1 of magnoto ionic doubling of wire 
lew echoes returned from the ionosphere and its 
explanation' m terms of the theory of double re 
fraction have provided us with a method of 
estimating the mtensity of the earth s magnetio field 
at the level from which the waves are reflected The 
way m which the earth a magnetio field is related 
to the observational data was indicated by Appleton 
and Builder, who showed that under conditions 
of quasi longitudinal propagation relative to the 
direction of the magnetio field, wo have 


H 


27tm 


(fe-fo) 


( 1 ) 


where H is the total magnetio intensity /, and /# 
are respectively the critical penetration frequencies 
of the extraordinary and ordinary waves for any 
particular region, and e and m are the charge and 
mass of an oleotron For conditions of quasi trans 
verse propagation, on the othor hand the correspond 
ing formula is 


H 




( 2 ) 


It was further shown by Appleton and Builder 
that their experimental results, obtained under 
conditions of quasi transverse propagation, agreed 
approximately with (2) when the value of the earth’s 
magnetio field at the ground was used for H so that 
thoir observations could be interpreted as indicating 
either the approximately quantitative correctness of 
the magneto ionic theory or that the magnetic field 
in the ionosphere does not differ very markedly from 
ltB value at ground level 

If we assume the quantitative correctness of the 
magneto ionic interpretation of the results, it is 
obvious from equations (1) and (2) that we have 
here a method of measuring the magnetio field m 
the ionosphere During the past year, I have there 
fore made as careful measurements as possible of the 
value of H for the upper ionised region during 
nocturnal oonditkms when ontioal frequency measure 
meats are most reliable, my object being to look 
for small variations of H suoh as might be caused 
by the upper atmospheric currents envisaged in 
present-day theories of terrestrial magnetism* 

The detailed examination of these results is still 
in progress, but one result of internet has emerged 
from the first senes of two hundred measurements 
The average value of H calculated from (2) is found 
to be 0 42 gauss Row the value pf the earth’s total 
magnetio field at the surface of the earth in south-east 
England is 0 407 gauss, so that the radio observa 
tuns suggest that the average magnetic field in the 
ionosphere is about 10 per cent less than its value 
at the ground 

Row, aooording to Sohmidt, the earth’s magnetio 
field intensity above the surfaoe may be exp r essed, 
as a first approximation, by H t (1 - tkJB) where 


H, is the ground value, h the elevation and R the 
earth's radius The values of the magnetic field at 
200 and 300 km above the earth a surfaoe m south 
east England should therefore be 0 42 and 0 40 
gauss respectively It will be seen that the value 
obtained by the radio methods is of about this order 
of magnitude 

(6) A new method of ionospheric investigation 
One of the fundamental quantities measured in 
the study of the ionosphere is the group time for 
a signal to travel to tho stratum of reflection and 
back to the ground To measure suoh a group time, 
we must impress some kind of mark on the signal 
in order to recognise it on its return Now the 
essential characteristics of an eleotno wave are 
frequency and amplitude, and the two basic methods 
of group time measurement are thus those involving 
frequency modulation and amplitude modulation It 
must not be assumed however that in their simple 
forms they always represent the most convenient 
ways of marking a signal for group time measure 
monte and I have reoently found that there are 
sometimes advantages in combining the methods so 
as to produce a frequency change on a pulse emitter 
It will readily be seen that in doing this we extend 
the frequently range examined m the experiment and 
obtain, in effect, information oomparablo with that 
which wo should get with an extremely brief pulse 
This means that we can investigate the structure of 
echoes which are normally unresolved 
As an example of the use of this combination 
method, as I propose to call it, let us consider the 
case of an unresolved magneto ionic doublet If the 
mean froquonoy of the emitter is varied continuously 
through a sufficiently large range, we get interference 
effects in the echo itself, so that any oomponent 
amplitude varies through a series of maxima and 
mmima If in this ease, a linearly polarised receiver 
aerial is used, we have 
An 


Af ■ 


(3) 


where Pi and P, are the equivalent paths of the 
ordinary and extraordinary waves, An the number 
of interference fringes produced by a change of 
frequency A/ and c is the velocity of light 

When apparatus is available for providing auto 
matio maintenance of sender and reoeiver tuning 
during the frequency ohange, such as that first 
described by Gilliland, the usefulness of the combine 
tion method may be strikingly demonstrated For 
examplo, in a test carried out at Slough at 1530 on 
March 8, 1034 usingan apparatus of similar pnnoiple 
designed by Mr L H Bambridge Boll, an alteration 
of mean frequency of from 4 0 to 4 2 me /s produced 
five interference fringes in a first order P region 
reflection This corresponds to an equivalent path 
difference for the two magneto lonio components of 
7 5 km , or to a difference m equivalent height of 
3 75 km It is obvious that differences in equivalent 
height of 1 km, or less can be detected m this way 

The work described above was earned out as port 
of the programme of the Radio Research Board qf 
the Department of Scientific and Industrial Research. 

E V Amirov 

Halley Stewart Laboratory, 

King’s College, London 
May 14 

> Appfetoa ud BatUkr, Pm. Hs to «, 71 Jaaour IBS*. 
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Atomic Disintegration by 'Non-Capture' 

It haa been assumed* that the nucleus of an atom 
may bo disintegrated by either (1) a process in which 
the projectile (A), which is another nucleus, is 
oaptured, or (S) one m which it is not captured 

(1) A + fi-(AJ3)-C + n 

(2) B^C + D 

These are illustrated in Figs 1 and 2 

While th« evidence for the occurrence of dw 
integration by capture is so good as to be undisputed, 
that for non captun is less convincing 

Probably the best evidence for disintegration by 
non capture is that given by photographs of tracta 
of the disintegration particles C and D, where the 
projectile A in a neutron and B is a nitrogen nucleus 
Thus Feather, in a discussion of his excellent work 
with neutrons, says of thise about thirty resulted 
in disintegration, more than half of tho latter without 
capture of the neutron”* 

In this Iat>oratory about a hundred disintegrations 
of nitrogen nuclei by neutrons w< re photographed", 



Fio 1 Capture Fio S Non-capture 


and of these, 26 were of such high quality as to give 
good measurements lor 17 of these it was found 
that the straight line (a) for A passes directly through 
the Bource Those may be assumed to represent 
disintegrations by capture 

The remaining nine might be considered as possible 
oases of non capture However, in one of these the 
tracks C anil D were turned in such a way as to 
prove that the neutron could not have come in a 
straight lino from the source, that is, it was a 
scattered neutron 

The values for the velocity of the incident neutron, 
assuming non capture, were calculated from the 
beat five photographs both by our equations involving 
rest masses (3) or including the complete relativity 
relations (4) as given below 

„ Af" + 2 mA (So +S D + E m ) 

Ya * 2tng ii oosa 


or 


Va 


M , (E 0 + Ep + Km) 

2m A oosa + M oosa 


(3) 


where Va and t»a are speed and mass of projectile , 
M is magnitude of resultant momentum of B and C , 
Eq and Ed are their kinetio energies , E m is energy 
corresponding to increase of mass m the reaction, or 
B m «= c" Am , a is angle between Va and direotion 
of AT 

It is assumed that a f ray is not emitted However, 
an approximate solution may be obtained if the 
term ffy » added to the quantity between the 
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parentheses, sinoe the momentum of the y ray is, m 
general, negligible 

The relativity equation, similar in form to (1), 
may be written 

c (w* - K*) + 2 k A cK 
‘ 2iAVX>osa _ w 

, ** Va _ l a' Va' = 


Va - 


in which Ica — t*' = K and - 


and c is the velooity of light 
It was found (a) that the velocities thus calculated 
wore very much higher than those of any known 
neutron However, if (6) it is assumed that the 
disintegrations correspond to Fig 16, that is, the 
neutron is first scattered and then gives a dismtegra 
tion by capture, the neutron velocities for the nine 
disintegrations are not only of the right order of 
magnitude but also the distribution curve which plots 
number of (vents against velocity of tho neutron, is 
the samo as that obtained for the disintegrations 
caused by neutrons directly from the souroe 
Thus the evidenoe seems to indicate that these 
disintegrations also occurred with capture of tho 
neutron It seems reasonable to oonoludo that there 
is at prosont no evidenoe which proves that any 
nuclei us has been disintegrated by a non capture 
collision Obviously this does not prove the non 
occurrence of disintegrations of this type 

We wish to thank Prof A C Limn for his 
co operation 

Wh-i.iam D Harkins 
David M Ganb 

University of Chicago, 

Chicago, Ill 
March 23 
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X-Ray Photographi of Crystalline Pepsin 

Four weeks ago, Dr G Millikan brought us 
some crystals of pepsin prepared by Dr Philpot in the 
laboratory of Prof The Svedberg, Uppsala They are 
in. the form of perfect hexagonal bipyramids up to 
2 mm in length, of axial ratio r/s - 2 ! ± 0 I 
When examined in their mother liquor, they appear 
moderately birefnngent and positively uniaxial, show 
mg a good interference figure On exposure to air, 
however, the birefringence rapidly diminishes X ray 
photographs taken of the orystals in the usual way 
showed nothing but a vague blackening This 
indicates complete alteration of the orystal and 
explains why previous workers have obtained nega 
tive results with pro terns, so far as crystalline pattern 
is concerned 1 W T Astbury haa, however, shown 
that the altered pepsin is a protein of the chain type 
like myosin or keratin giving an amorphous or fibre 
pattern 

It was clearly necessary to avoid alteration of the 
orystals, and this was effected by drawing them with 
their mother liquor and without exposure to air into 
thin oapillary tubes of Lmdemann glass The first 
photograph taken in this way showed that we were 
dealing with an unaltered orystal From oscillation 
photographs with oopper K* radiation, the dimensions 
of the unit oell were found to be a ■» 67 A, 
c - 164 A , oorreot to about 6 per oent This is a 
minimum value as the spots on the e row lines are 
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length u derived from the axial ratio The dimensions 
of the cell may still be multiples of this Using the 
density measured on fresh material 1 as 1 32 (our 
measurements gave 1 28), the oell molecular weight 
is 478,000, whioh is twelve times 40,000, almost 
exactly Svedberg’s value arrived at by sedimentation 
m the ultraoentnfuge Hus agreement may however 
be quite fortuitous as we have found that the crystals 
contain about 50 per oent of water removable at room 
temperature But this would still lead to a large 
molecular weight, with possibly fewer molecules in 
the unit oell 

Not only do these measurements confirm such 
large molecular weights but they also give oonsider 
able information as to the nature of the protein 
molecules and will oertainly give tnuoh more when 
the analysis is pushed further From the intensity 
of the spots near the centre, wo can infer that the 
protein molecules him relatively dense globular 
bodies, perhaps joined together by valoncy bridges 
but in any event separated by relatively largo 
spaces which contain water From the intensity of 
the more distant spots, it can be uiferrod that the 
arrangement of atoms inside the pro tom molecule 
is also of a perfectly definite kind although without 
the ponodioitios character!Ring the fibrous proteins 
The observations are compatible with oblate 
spheroidal molecules of diameters about 25 A and 
35 A arranged m hexagonal nets which are related 
to each other by a hexagonal screw axis With this 
model we may imagine degeneration to take place 
by the linking up of ammo acid residues in huoIi 
molecules to form chains as in the ring chain poly 
merisation of polyoxy methylenes Peptide ohams 
in the ordinary sense may exist only in the more 
highly condensed or fibrous proteins, while the 
molecules of the primary soluble proteins may have 
their constituent ports grouped more symmetrically 
around a prosthetic nucleus 

At this stage, such ideas are merely speculative 
but now that a crystalline protein has been made to 
give X ray photographs, it is clear that we have the 
means of ohecking them and, by examining the 
structure of all crystalline proteins, arriving at far 
more detailed conclusions about protein structure 
than previous physical or chemical methods have 
been able to give j D Rkrxal 

D Chowtoot 

Department of Mineralogy and Petrology, 

Cambridge 
May 17 
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It was difficult, of oourse, to reconcile such findings 
with external morphology and the Law of Rational 
Indices, but the photographs of Bernal and Miss 
Crowfoot, taken before the degeneration which we 
now see the crystals must have undergone on drying, 
clear up this long standing problem at once Further 
more, thoir photographs tend to oonflrm the sugges 
tion 1 that the numbers 2, 3, 4, and 6 occurring m 
Svedborg s multiple particle weights are fundament 
ally of cryrtaUographtc significance, even though 
their conclusions to date appear to be against the 
chain mechanism proposed for the building up of the 
various crystallographic groups* 

We are left now with the paradox that the pepsin 
molecule is both globular* and also a real or potential, 
polypeptide ohain system, and the immediate question 
is whether the chains are formed by metamonphosis 
and linking up of the globular molecules, or whether 
the initial unit is the chain itself which is afterwards 
folded in some neat manner whioh is merely an 
elaboration of the intra molecular folding that has 
been observed in the keratin transformation 1 What 
is either an exceedingly valuablo due or else only a 
fantastic coincidence is found in the fibre photograph 
of feather keratin 1 a study of which will be published 
shortly , for if, as Bernal thinks, the pepsin molecules 
are piled, perhaps in a screw along the hexad axis, 
their length in this direction Is 140/0, that is, about 
23f A , which is almost exactly the strongest period 
along the fibre axis of feather keratin, a period which 
is again repeated probably six (or a multiple of six) 
times before the fundamental period is completed t 
The innermost equatorial spot of the feather photo 
graph also corresponds to a side spacing of about 
33 A (though this is probably not the maximum 
side spacing) which again is in simple relation to the 
side dimensions of the pepsin unit cell As just said, 
these resernblanoos may be only accidental, but we 
cannot afford to overlook anything in such a difficult 
field and it is not impossible that we have here an 
indication of how very long but periodic, polypeptide 
chains oan arise by tho degt neretion ana linking up 
of originally globular molecules 

W T Astbuby 

R Lomax 

Textile Physios Laboratory, 

University of Leeds 
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It is now some tune smoe we first took X ray 
powder photographs of crystalline pepsin kindly sent 
by Prof J H Northrop, but no really satisfactory 
interpretation of these photographs presented lteelf 
because they show features whioh we have learnt 
recently to associate with the fibrous pro terns 1 even 
single crystals so far as we oould judge with the 
minute crystals available, appeared to give results 
similar to those produoed by many crystals m random 
orientation The two chief rings have spamngs of 
about II 5 A and 4 6 A at ordinary humidity, oorre 
spending to the aide chain spacing’ and the ‘backbone 
spacing’, res p e c tiv e ly, of an extended polypeptide 1 ' 


Transitions to Optical Levels u the Argon L X-Ray 
Absorption Spectrum 

Th* so called fine structure of X ray absorption 
edges is caused by the possibility of transition of an 
inner electron to different upper levels, these levels 
being more or leas discrete for the lowest energies and 

r roxunately continuous for the higher once In 
ordinary X ray region, the fine structure observed 
with crystalline absorbers usually extends over more 
than 100 v from the main edge It was pointed out 
by Kromg 1 that m this ease the discrete character of 
the upper states'may be considered os due to the 
wave character of the motion of a free' electron in 
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the penodtc field of the lattice Thu conception has 
been successfully applied to many cases* 

In Kune caaw, however, it seems more natural to 
visualise the upper state* in a slightly different way, 
namoly, a* optical orbit*’ of the nngle atom** This 
would seem to apply in the drat place to monatoraio 
gaae* like argon, and perhaps also more or lee* to 
Home case* of fine structure observed at small 
distances (<20 v ) from the mam edge m solids and 
molecular gases 

A narrow fine structure of the argon (18) K edge 
found by Coster and van der Tuuk* was explained 
by^tho authors in this way They remarked that m 



tin* case the upper levels in question should he very 
close to tlio optical levels of potassium (19), as the 
abecnoo of the mm r electron will make itself felt in 
the outer regions of the atom in much the same way 
as an uurease of the nuclear charge by one unit 
Owing, however, to the small energy resolution in the 
ordinary X ray region, the author* worn not able to 
establish tho predicted correspondence conclusively, 
though they showed it to be a probable explanation 
for the experimental results 
Now recently I have photographed the absorption 
spectra of some gases and vapours m the ultra soft 
X ray region by the plane grating method, giving a 
resolution of about 0 S ▼ The vacuum spectro 
graph* was filled with the gas at a pressure of 0 3 nun 
mercury or less, the X ray tube being dosed against 
the speotrograph by a thin film of cellulose nitrate 
In Fig I the photometric record of one of my 
pistes for argon (18) u reproduced together with the 
energy spectrum of potassium (19) on the same scale 


It will be seen that the oorreapondenoe between the 
two figures to be expected on the above consideration* 
seems to exist, provided the p levels of potassium be 
omitted These are not indicated in the figure, but 
as they would lie between successive a levels, their 
presenoe would make the correspondence less satin 
factory Now this omission of the p levels is just 
what is to be expected tj the ordinary selection rules 
apply to this case, as the inner electron removed is 
itself a p electron and so should pass over to * and 
d levels only. Of oouree the multiplicity is higher in 
our case than with the spectra of the alkalis, but wo 
may neglect the spin altogether* and consider the 
argon atom approximately as a oertam central field 
of force m which the absorbing electron in question 
jumps from one ‘orbit’ to another 

From Fig 1 and other analogous curves, the number 
of absorption electrons per atom’ or strength of thi 
virtual oscillator corresponding to the transition 
Sp — 4a may be estimated at about 0 000, which 
aoems a reasonable value from a theoretical point of 
view* Regarding the experimental width of this 
absorption lino, it may be remarked that it is not 
due to insufficient spectroscopic resolution, but repre 
sonts a real phenomenon inherent to X ray absorption 
and emission lines and oonneotod with the existence 
of the Auger effect, etc 

Analogous fine structures are present in other 
oases* The full report is to appear in Phystea 

J A Pbinh 

Natuurkundig Labors tonum 
der Rijka Umversiteit, 

Groningen 
March 22 
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Isotope Effect in the Band Spectrum of Aluminium 
Hydnde 

In a previous letter 1 , we published some preliminary 
results from an investigation on tho band speotra 
of A1H and AID As a remarkable result, we stated 
that the ratio of the reduced masses of both mole 

[A^IU 

rules, p* = has a mean value 0 51897, deviating 
considerably from the value p* •= 0 51848 to be 
expected when applymg the known atoinio weight 
figures to tho general expression of the reduced mass 

of diatomic molecules |a =*- + — , M and m repre 

sen ting the atomic weights of aluminium and the 
respective hydrogen isotopes 
Considering possible causes for this discrepancy, 
wo now find it most probable that it arises from an 
uncritical application of the expression for p In 
the case of a metal hydnde, where tho oontre of 
gravity is situated close to the heavy metal nucleus, 
a small correction in the effective moment of inertia 
I arises from tho contribution of the electronic 
system To a high degree of exactness the moment 
of mortis urn be written os fallows 

1 “ pr* + u, 

where (i refers to the reduced mass of the molecule, 
deduced os before, and t, represents the moment 
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of inertia of the electronic system m the metal atom 
Aaaummg that the electronic system partakes fully 
m the rotation and vibration of the molecule, that 
is, suppose there la no lag of tho inner shells m 
aluminium, a rough estimation of this correction on 
the basis of olassioal theory with electronic orbits 
leads to p* — 0 <190, m good agreement with the 
spectroscopic value A more refined calculation of 
the electronic effect, using methods given by Thomas' 
and Hartree', leads to p* — 0 51892 As a matter of 
fact, this value is in surprising agreement with our 
latest value, p* — 0 51889, obtained from recalculation 
of the spectrum, based on unproved measurements 
W Holst 
E Hulth*n 

Laboratory of Physics, 

University of Stockholm 
April 23 


Enzyme Catalysis of the Ionisation of Hydrogen 
Thh well known analogy between the colloidal 
motallio catalysts and certain enzymes early suggested 
to ua the inclusion of the latter m our survey of 
catalysts for the ionisation of hydrogen 1 , and the 
work of Stephenson and Stickland on hydrogenaso 1 
indicated the most promising material for investiga 
tion Work has now been in progress for some time 
on several strains of Bad Colt and on Bad Acvh 
Ladxa, and wo wish to make a preliminary report of 
our results—the more so as the announcement of a 
forthcoming paper by Hughes, Yudkin Kemp and 
Rideal includes a brief reference to work which may 
be following parallel lines 
We have found that these bacteria are able, like 
platinum black, to catalyse the reaction 
HD + H.O - H, + HDO, 

and in the ease of B Ar.uii Ladxcx we have measured 

1 c 

the first order velocity oonatant (K ™ j In at 
37° for a known number of organisms 


Nunber of Organlami 

Partial Proamm 
of Hydrofoil 

Initial Atomic 


Total 1 I Mm 1 
5 X 10*' SI xfb 
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The 'total' number of organisms was estimated by 
comparison with standard (killed) suspensions, the 
number living by dilution and agar plat*>oount The 
bacteria, which m each oase were washed three tunes 
in 0 85 per oent saline (with centrifuging) and finally 
aerated before use, wore presumably in the ‘resting’ 
state (so far os the living are oonoerned) Partially 
‘heavy’ hydrogen and the (deaerated) saline sus 
pension of the bacteria were the only materials 
present in the (sealed) reaction vessel, which was 
vigorously shaken 

B Cavaptaoh 
J Hoaitm 

University, M Polakyi h 

Manchester 
May 17 


Breathing Movements of Whales 
Whales, when breathing, usually keep on the 
move , the purpose of this letter is to explain why 
All aquatic air breathing creatures have to oontend 
with the risk of water entering their lungs Although 
the blow holes of whales are valvular and situated 
on the highest part of the head, these animals, 
usually, can only breathe with safety when their 
blow holes are at some height above tho surfaoe of 
the sea 

Owing to their shape, whales usually con only 
bnng their blow holes into a favourable position for 
breathing by coming up to the surface obliquely at 
some spoed and as they only get timo to take a 
single breath, they have to ropoat the performance 
again and again The following extract from a paper 
by Racovitza 1 shows that this, m fact, is their usual 
behaviour 

I ho whale, having returned to the surface, after 
a long unmorsion, emits a prolonged expiration, 
makes a Bhort inspiration, dives a little, re appear* 
to breathe, djvos again, and then many times in 
succession , then it makes a long inspiration and 
plunges into the depths for a considerable time” 
Again, ho says, ‘the number of theso intermediate 
immersions before sounding vanes according to the 
species In general, whale bone whales execute but 
a few, the toothed whales very many In all cetaceans, 
howovor, thoy are characterised by the following 
(2) the interval between the ro appoaranoos is very 
short , (3) the animal dives only to a slight depth , 
(5) the whale, during the timo it is under water, 
progresses quite rapidly, usually in a straight line " 
The effort that whales require to make on these 
occasions seems to depend on the roughness of the 
sea , and the height of the animal’s orown, on which 
the blow holes are situated, above the water The 
Greenland whale, or Bow head, is well off in this 
respect, owing to its high crown It is able to lie 
motionless with its blow holes a foot or two above 
the surfaoe 

Exceptionally, whales sometimes breathe while 
lying motionless at the surfaoe This generally ooours 
where the sea is very smooth and implies more 
particularly to the Greenland whale and narwhal- 
whales that habitually frequent the loe 

The Greenland whalo frequently breathes while 
motionless or nearly so Indeed, in narrow situations 
it is difficult to see how it can do otherwise. 
Sooresby* says, 1 Several (Greenland) whales being 
astir and the weather fine, we sent all our boats 
in pursuit These whales were rather numerous, four 
or five being sometimes seen at a time Tho usual 
stay of a whale at the surface for breathing is about 
two minutes, seldom much longer, but it was a 
remarkable oiroumstanoe m the oonduot of these 
whales, that they remained regularly from five to 
fifteen minutes at a time, and some, nearly half an 
hour before descending out of sight During this 
long interval they wore generally quite motionless,” 
Greenland whales, when there is no loe, probably 
behave m the usual way Thu m fact seems to be 
the ease Sutherland*, referring to Davis Strait and 
the ‘fall’ of the year when there is no we, says. 
Whales are very numerous and, at the same tune, 
they are so wild that it is almost impossible to 
approaoh them ” 

Narwhab are * sometimes seen breathing while 
motionless, particularly in very fine weather and in 
narrow situations These animals are provided with 



798 


NATURE 


MatT 28, 1934 


a subcutaneous ohamber connected with their single 
blow hole which may help to prevent water reaching 
their lungs Sooresby* says, “When respiring at the 
surface, tliey [narwhals] frequently he motionless 
for several minutes with their backs and heads just 
appearing above the surface ” Where there is no 
toe they probably liehave in the usual way 

Blue whales are occasionally seen amongst the 
ice , they set m to avoid narrow situations and, when 
breathing, are usually on the move bcorosby Rays 
It [the Blue whale] seldom lies quietly on the 
surface of tho water but usually has a velocity of 
from four to five miles an hour ” 

In the Greenland Sea, outside the toe I have only 
seen Bottlenom whales breathing whilo motionless 
This occurred alongside and in loe of tho ship whore 
the sea was very smooth I he weather was fine at 
the tuno They formed an interesting sight, and their 
breath mg made a peculiar noise 

R W Chav 

Exmouth 
Feb 26 

1 The 8 pouting sod Howiumta of Whale* Annul Hr port uf 
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Acuve and Inactive Forms of the Hormone 
Promoting Comb Growth 
Fi NX* has shown that tho hormont promoting 
comb growth can only be extracted from the urine 
of men m tho preeenoe of largo quantities of at id 
(see also Kabak 1 ) By moans of acid extraction I 
demonstrated the presence of about 40 capon units 

r ir litn in hundreds of batches of normal urine but 
oould not detect even 20 units per litre by injecting 
the fresh concentrated unno itself 

I concluded that the hormone must bo present in 
the urine in an inactive form, and therefore tried to 
isolate it m this state This has been accomplished 
by extracting fresh unno of men at its original pH 
(6 3) by means of butanol When testing this extract 
(after having taken it up in oil) the reaction of the 
capons was negative to doses which would have oor 
responded to IS and 12 units pi r litre respectively 
From this it was supposed that the butanol extraot 
contained the inactive form of the hormone for which 
I was seeking 240 t o of this extraot, corresponding 
to IS litres of urine, were boilod for 8 hours after the 
addition of 20 gm of tnohloraoetio acid Tho butanol 
was then washed with 10 per oent caustic soda and 
with distilled water, after which it was transferred 
into oily solution and tested m capons The product 
gave positive reactions m quantities equivalent to 
27 and 40 capon units per litre 

It is thus evident that the hormone promoting 
comb growth is present m the unno of men in an 
inactive form, in which it can be extracted by moans 
of butanol The inactive form can be turned into 
the active ono by boiling the extraot with tn 
chloraoetie acid 

A A Adlrr 

Organon Laboratories, 

Os8, Holland 
Apnl 23 
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A Provitamin A other than Carotene? 


A turbot concentrate estimated by speotrographio 
and colonmetno tests to contain 60 per oont vitamin 
A (the vitamin A of Carr and Jewell 1 taken to bo 
100 per cent) was irradiated in speotrosoopio aloohol 
in the complete absonoe of air with light of wave 
length 300-390 mg Solutions containing 0 0011 per 
cent % itamin A were found to be onljt slightly affected 
by exposures up to three hours’ duration whilst 
solutions contain mg 0 00011 per cent were remark 
ably sensitive Solutions of this latter oonoentration 
were irradiated in lots of 60 ml for different periods 
and kept stirred during irradiation by a magnetic 
stirrer After irradiation of one lot it was ovaporated 
tn vacuo at 60° and brought to such a concentration 
as was equivalent spectrosoopioally at 328 mg to a 
solution containing 0 0011 per oent vitamin A Its 
absorption curve m the ultra violet and its blue 
value were then determined 

Irradiation up to three minutes caused a decrease 
in E and blue units, so that the concentrate whioh 
had a percentage vitamin A of 60, now shows a 
pemntage of 30 Further irradiation caused a 
progressive increase in tho speotrosoopio and blue 
values, rt w hing a maximum after twenty one 
minutes irradiation when for the concentrate, a 
percentage vitamin A of 140 was given by the 
spectroscopic value, 130 by the blue value Fur 
ther irradiation caused rapid destruction of the 
vitamin 

Tho non irradiated concentrate in the blue value 
test showed a band at 666 rag , after three minutes 1 
irradiation the band had changed to 676 mg , after 
twenty one minutes, 676 mg Thus the chromogen 
responsible for the 565 mg band is the precursor of 
the 575 mg chromogen, which is either a purer vitamin 
A than that of Carr and Jewell or a sterol with very 
much higher spectroscopic and colonmetno values 

A report of these experiments has been sent to 
the Biochemical Journal 

Euoxmb Boyix 


Killean, 
Cloughoguc, 
Newry 
April 23 
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China and the Maya Calendars 

With reference to the note on the above subject 
in Natuwb of January 13, p 68, the resemblances in 
the calendar systems seem to be exaggerated by 
Dr Kiang The Chinese day count follows the 
numbers 10 and 12 (lcx - 80) The Maya follows 
the numbers 13, 20 and 365 for the calendar round’ 
of 52 vague yean and the further factors 18 and 20 
for the long oount Apart from the mere principle 
of a continuous day-oount with more than one 
concurrent numerator, the agreement is slight 

A more striking ‘oomoidenoe’ is the use of the 5 
epegomenal days and the taboo during them, which 
agrees with Egyptian practioo and so lends support 
to Prof Elliot Smith’s diffusion theory 

Hxbbkbt Chatusy. 

Whangpoo Conservancy Board, 

Shanghai 
March 7 
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Resear c. 

Prehistoric Lincolnshire The first section of a survey 
of present knowledge of the prehistoric archeology of 
Lincolnshire by Mr C W Phillips is published in the 
Archceologtcal Journal, 90 The oounty falls into well 
defined geographical divisions, of which the most 
important are the marked oolite ndge called Lincoln 
Edge and the Wolds There are two areas of low 
oountry, one, to south and east on the shores of the 
Wash, continuing round both sidoe of the Wolds and 
the other, the Isle of Axholme, on the west side of 
the outfall of the Trent into the Humber Although 
the geology of the lower grounds is not very conducive 
to prehistono occupation, one of the surprises of the 
county archeology is the relatively considerable 
occupation of low lying lands at sovoral periods 
There is little evidence of occupation of the county 
area in lower and upper pabeolithio times In the 
microhthio period two areas of exposure of sand show 
evidence of occupation Ruby Warren being regarded 
as the type site of Great Britain for this period In 
the neolithic period the discovery of nine, or possibly 
ten, long barrows on the Wolds has been one of the 
recent archaeological surprises Ihe builders wire 
Windmill Hill folk Othor neolithic objects exiept 
finds m the neighbourhood of Grantham and at 
Ruby Warren belong to the Wolds The distribution 
of Farly Bronze Age objects is such as might be 
expected when intruders from the North Sea were 
making their way into the county by the Humber and 
the Wash The distribution of beakers and daggers 
is entirely riverine, and there is ovidenoe of only one 
landing on the ooast The destruction of round 
barrows owing to agriculture has been great The 
majority stand on high ground away from the settle 
ments In the Middle and Late Bronze Ages the 
distribution of the population did not differ materially 
from that of the early period of metal, being confined 
mainly to the valleys In the middle period the 
whole of Lincoln Edge from one end of the oounty to 
the othor was occupied A novol feature was the be 
ginning of the concentration around Brigg where a 
great dugout boat was found m 1886 Among gold 
objects found in the oounty two are important a 
gold armlet, now lost, and a tore with Y shaped 
section from the Isle of Axholme 


Pre-Conquest Mexico In the fifth issue of Ibero 
Americana, the publication of the University of 
California Press which is devoted to the study of 
material relating to the geography or ethnology of 
Central America in early Spanish reoorda, Dr Carl 
Sauer has reconstructed, so far as is possible, the 
distribution of aboriginal tribes and languages m 
north western Mexioo, thus supplementing, and in 
some instances revising, the linguistic researches of 
8wnnton, Thomas and Orozco y Berra The observa 
tions used are drawn from reoords dated between 
1831, when Nuflo de Guzman first entered the 
oountry, and 1768, when the Jesuits were expelled 
and the mission system began to come to an end It 
is not possible to oonfino the study of pre conquest 
conditions within narrower chronologtoal limits, 
owing to the fact that while in the north Spanish 
mfluenoe was not felt until the end of the seventeenth 
oentury, m the south catastrophe overtook the native 
peoples at onoo Indians from central Mexico settled 
the oountry, m part as a replacement of the native 


h Items 

on the land, in part as a baboo class intervening 
between the Spaniards and thi indigenous popula 
tion Wars, in which thoy suffered from the attacks 
of both sides, and the exploitation of the mines, were 
alike disastrous to the sedentan Indians, ydnln in 
Sinaloa and Nayant aboriginal conditions are im 
possible to recover owing to the establishment of 
encomxentlas (villages granted as private possessions 
to individuals) in the sixteenth oentury, the grantees 
making good any deficitncy in the labour supply 
by the importation of labour from outside, in some 
instances negro labour which rapidly brought into 
existence a mulatto population It would appear 
that the Aztec migration myth which asserts a wide 
spn ad distribution of Aztec people and culture, rests 
on tho fact that Aztec speech was introduced as a 
matter of convimonce into nou Aztec areas by 
colonial settlers The Aztei place names quoted in 
evidence are in reality translations of indigenous 
names 

Characteristics of Tumour Cells Prof Warren H 
Lewis summarises m Some t haractonstica of 
Tumour (ells (News Bulletin, Carnegie Institution 
Washington) tho princitial diffen noes between normal 
and tumour cells In the body, malignant cells show 
uncontrolled disorderly growth lack of useful func 
tion, rapid oell death, trarmplantability from animal 
to animal, injurious effoot on normal tissues and 
acid metabolism The differences soon m vUro are 
more granular oytoplasm more refractive fat globules, 
smaller mitochondria, and no increase in neutral rod 
granulos The nuoloar membrane is thicker, nucleolar 
material moreasod and tho nucleus itself appears to 
be more granular Iho oclls migrate more readily, 
and their shapes and general oharaoter in colonies 
help to differentiate them from one another and 
from tho normal cells 


Life-Cycle of a Human Echinostome Maroon A. 
Tubangui and Antonio M Pasoo (Philippine J Sci, 
51, 1933) have elucidated the life history of Echino 
stoma (Euparyphium) i locanum a small human 
intestinal trematode discovered by Garrison (1908) in 
Manila The life cycle conforms to that usual for 
©chinostomes Two mollusoan intermediate hosts are 
involved , m the first, a small fresh water planorbid, 
are found the miracidiiun sporocyst redia and 
daughter red is stages, and from the last named the 
oercariBB esoapo and encyst m any of the common 
fresh water snails which form the sec ond intermediate 
host The adult flukes wore obtained by feeding 
encysted cercarue from these snails to rats, a oat and 
two monkeys and it is concluded that human m 
floatations are brought about by consumption of raw 
or insufficiently cooked snails harbouring the encysted 
cercarue The limited geographical distribution of the 
fluke is explained by the observation that the habit 
of using raw snails as food is found only in the north 
west provmoea of Luzon, that is, among the Ilocanos, 
The various stages are described and figured 

Histology of Byt Mutants in Gasmans A senes of 
oolour mutations' in the eyes of the Amphipod 
Gammarus chwrtuxi are well known to bo inherited as 
Mendelun differences Wolsky and Huxley (Proc 
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Roy Sue , B, 114 364) have made a study of the hu 
tology and development of the eye in the various 
mutant types m comparison with the normal Eye 
oolour mutants, such aa red and no white, differ 
from normals only m pigmentation, while such eye 
structure mutants as albino and colourless show a 
structure which is markedly abnormal, the animals 
being blind 1h< genes for the latter class of mutants 
might be likonod to timed bombs which completely 
derange the development of the eye and adjaoent 
structures The rate of development of the optio 
tract is slowed do>m and inhibited, especially in its 
distal portion, tho rotinular cells arc deficient in 
number they fail to arrange themselves m groups of 
five and soon degenerate, while the interstitial colls 
show signs of hypertrophy The crystalline forming 
oells fail to fonn normal cones In explaining these 
results tho following principles are utilised (1) 
alteration in the rate of a differentiation process, 
leading to inhibition , (2) an intensity gradient m 
the amount of inhibition , (3) development proceed 
ing centrifugally in the optic tract, (4) straggle 
between parts hading to failure of tho retmular cells 
and multiplication of tho interstitial (ells , (6) effect 
of the nervous system In tho albino mutant, both 
the black melanin and nd lipochromo pigments are 
absent because the letinule in which those pigments 
normally appear are suppressed 

Chromosome Structure in Album A dc tailed invest] 
gat ion of chromosome structure ui AUxum, by Prof 
I K Kosliy (J Roy Micro for , 63, No 4), intro 
duoos several now conception* Tho work of sovoral 
Other investigators is confirmed in showing that the 
chromosome is a double structure throughout the 
mitotic cycle Kosliy goes further and shows that the 
chromomeno appearanoe frequently found m chrome 
somes is due to tho close mtertwuung of two spiral 
chromonemata He also finds that the spiral of tho 
chromonoma is reversed at the pouit of the spindle 
fibre attachment constriction This is the point 
where the daughter chromosomes begin to separate 
in metaphase But before this has happened, each 
daughter chromosome has undergone a split into two 
chromonemata This is not a straight longitudinal 

lit, but a spiral lme of oleavage At about tho time 

is spiral cleavage appears, the two daughter 
chromosomes in which it occurs unwind from each 
other just before the anaphuso This unwinding 
proceeds from both ends towards the constriction 
where tho reversal of the spiral takes plaoe, this null 
point being regarded as a fulcrum The anaphase 
and telophase chromosomes thus con tarn two spiral 
chromonemata owing to the spiral split in pro 
metaphase In late telophase tho two threads are 
found to approximate very closely due to tho elonga 
tion of the chromosomes, and their duality is thus 
obscured, but it reappears m the following prophase 
These observations have significant bearings on 
various current views in cytology and genetics They 
uphold the ohromoncma as against the chromomeno 
theory, and strongly support the generally accepted 
view that the anaphase and telophase ohromosomes 
are double 

New Gentians Capt F Kingdon Ward wntes on 
“Some New and Rare Gentians'* in the Gardeners’ 
ChronxoU of April 21 The wet none to the south of 
the Great Wall of China provides a suitable habitat 
for GetUtana stylophora, G gilvostnata, G seiuhfolia 
and others, whilst tho dry regions to the north of the 


Great Wall have other species There is a further 
subdivision of the dry parts into forest and grassland, 
each with its own gentian flora, though some species 
are very widely distributed The notes also melude 
description* of several gentians introduced by Capt 
Kingdon Ward from Tibet last year G Waltonu, 
G Qeorgii, G tnchotoma, Q fiUetyla, G Wardtt, G 
etno ornata and G detonea are described, in addition 
to tho three mentioned above The Lhagu gentian, a 
mat forming spocios, was found among the grassy 
slopes of tho snow range at 14,000 ft , and promises 
to he a delightful plant if it can be introduced to 
cultivation 

Geography of Earthquake! In a long article m 
Matinaux pour l Etude dee Calamxtis (No 30-31, 
1033) entitled Hie Anthropogeographisoho Bedeut 
ung der Irdbeben”, Dr W bevent gives a useful 
summary of the geographical distribution of earth 
quakes in reoent times with speoial roforenoe to tho 
more destructive ones A map showB tho number of 
shocks during tho last oentury This part of the 
memoir is followed by a discussion of the effects on 
soil, drainage, climate, human distribution and the 
works of man Finally, there is a study of the 
measures of pmliotion, security and relief The 
whole is well documented, and may usefully servo 
as an introduction to the subject 

Wind Structure As a result of tho special inquiry 
into wind structure that was oarriod out at Cardington 
a few years ago, by the Airship Sorvioos Division 
of the Meteorological Office, Mr C 8 Durst formed 
a novel theory of wind structure that explains many 
features shown on continuous records of the speed 
and direction of the wind suoh as those obtainable 
with the aid of the Dines’ pressure tube anemometer 
In addition to the rapid and irregular fluctuations 
of speed and direction that are regarded aa the 
result of irregular eddies with axes inclined m all 
directions, caused apparently by the striking of air 
against obstacles, Durst found largo excursions of 
the speed and direction pens, generally lasting 1-30 
minutes and showing as a rule a rapid initial increase 
of speed followed by a gradual decrease aooompamed 
by increasing small disturbances of the fnotional type 
just described There was abundant evidence that 
the initial squall corresponded with tho arrival of 
faster moving air from a higher level, and that the 
whole phenomenon up to the beginning of another 
sudden increase of speed was associated with a local 
oonvectional circulation which ho termed a ‘oell’, 
this circulation being superimposed on tho general 
drift of the wind Mr Durst has reoently discussed 
the anemograms from a number of places with 
anemometers having widely different exposures from 
this point of view ( Quart J Roy Met Soe , Oct 
1933) It is found that over the sea the fnotional 
eddies are better developed in air of equatorial 
origin than m polar air, doubtless because the moreaee 
of wind with Wght u greater in the equatorial air, 
but that, given sufficient vertical stability in equa¬ 
torial air over the sea, smooth flowing air oen persist 
with higher speeds there than over agricultural land 

Acuity of Vision Kruysuyk and Zwikker (Phynoa, 
1, 4, Feb 1934) have published an aooount of experi¬ 
ments in whioh the acuity of vision was tested at 
different intensities of illumination, using as a on tenon 
the recognition of small solid objects These wen 
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plaoed in effect at variable distanoes from the observer 
The acuity of via ion was tested for several observers 
in white and m monoohromatio sodium light The 
curves connecting intensity of light with acuity of 
vision slope upwards, following roughly a J power 
law, and show m general a bending over (saturation 
effect) at high light intensities, but this effect is 
much more marked for some of the test objects than 
for others For the lower intensities of illumination, 
the acuity at given intensity is much better for sodium 
light than for white light, but they tend toward the 
same saturation value The acuity is considerably 
greater and the effort of discrimination is less for 
two-eyed than for one eyed seeing 

Valve Amplification at Radio-Frequencies A paper 
publishod by Mr F M C’ol(*brook in the Journal of 
the Institution of Electrical Engineers of February 1934 
discusses the relative merits of screen grid valvos 
and three-eleotrode valves for amplification at fro 
quenoiee of the order of a million cycles per second 
voltage amplification by means of tuned circuits and 
screen grid valves is limited by conditions of stability 
and by the curvature of the amplification char 
aotenatio In the reception of broadcasting in par 
ticular, this curvature of the characteristic may lead 
to a reduction m apparent selectivity due to cross 
modulation, and an increase in background noise 
This effect is illustrated in the paper by typical 
measured amplification characteristics An analysis 
of a tnode amplifying stage shows the possibility of 
securing inherently stable tuned circuit amplification 
by using a buffer valve stage to minimise the effects 
of the input impedanoe of the amplifying valve A 
measurement of such a stage at a frequency of a 
million cycles per second gavo results In agreement 
with theory and showed that an output of about 
100 volts could be obtained without appreciable 
curvature of the amplification characteristic. ThuH, 
although the three electrode amplifying circuit may 
not be preferable to the screen grid stage in all oases, 
it should facilitate rooeption at large power output 
with a minimum of audio frequency amplification 
With this object in view, special emphasis is laid m 
the paper on the desirability of making a simple 
modification to the design of the standard receiving 
tnode m order to reduce the oapacitanoo between 
the grid and anode. 

Emission of Electrons in Chemical Reaction Denisoff 
and O W Riobardson have published (Proc Roy 
8oo , A, March) a further instalment of the work on 
the emission of electrons when gases at low pressure 
react with sodium potassium alloy A refined re 
investigation of the reaotion with phosgene has been 
made in order to determine the energy speotrum of 
the emitted electrons with considerable accuracy 
fhe paper summarises the general conclusions 
reached by these and by the former experiments— 
it is found that the energy distribution is not Max 
wellian, as was formerly suspected, but that the 
distribution curve rises to a muimnm at a oertam 
energy and falls nearly to sere at a oertam maximum 
energy, E m Beyond this there is a very small tail, 
like that observed for the photoelectno effect For 
the ohlorme compounds studied, B m + D is a oon 
stent where D is the dissociation energy of the 
compound The authors aooount for the distribution 
by supposing that the reaction between the metal 
atom and a chlorine atom to form a polar bond 


may be effected by a three body collision in which 
a metallic oonduotion electron carries off the surplus 
energy of the reaotion The maximum energy E m 
is thus the ohemioal reaotion energy diminished by 
the work function of the metal Hus result appears 
to agree with experiment 

Hydra*olc Acid Most of the reactions of hydrazoio 
acid, HN„ support the conclusion that it is an 
ammono mtno acid 

HONO, + 2NH, - H —N-N=N + 3H.0 
(Franklin, J Amer Chetn Soe March 1934) The 
potassium salt can be obtained by the reaotion 
KONO, + 3KNH, - KN-N=N + 3KOH + NH, 
The action of the acid on metals is in many ways 
analogous to that of mtno ( aquonitnc ) acid the 
evolution of hydrogen reported by previous expert 
mentors does not ooour with zinc, iron, manganese, 
niokel and oopper, the produots being the me talk o 
azides, nitrogen (previously mistaken for hydrogen), 
and ammonia with small amounts of hydrazine, 
with magnesium (which also gives hydrogen with 
very dilute mtno acid), some hydrogen is also evolved 
A mechanism of reduction of the hydrazoio acid is 
suggested Hydrazoio acid does not dissolve gold, 
it will do so (as well as platinum) if mixed with 
hydrochlono acid, and the aqua regia” heated with 
the metal The mixture of acids also slowly evolves 
clilormo on boiling Ferrous azide is converted into 
feme an do when heated with excess of hydrazoio 
acid , hydrogen sulphide is nitridised’ (rather than 
oxidised’) to sulphur, and sulphur to sulphuno arid 
by hydrazoio acid, and a stannous salt can be oon 
verted into a stannic salt by a fusion reaction with 
sodium azulo Several organic reactions are also 
in agreement with this structure It may bo men 
turned that there is physical and physico chemical 
evidence bosidos the ohemioal evidence given in 
Franklin's paper, that hydrazoio acid and its salts 
have not the ring structure often given but a 
linear structure H—N—N=N or more strictly, 
II—N —N=?N, as proposed originally by Thiele 

Stellar Photometry in the Infra-Red A new typo of 
photoelectric photometer employing a caesium oxide 
cell, has boon described by J 8 Hall (Astrophys J , 
79, 145) It is only possiblo to use this type of oell 
for stellar photometry if it is cooled to about —40° C 
by means of solid carbon dioxide, in order to reduoe 
the dark current’, or current which flows when no 
kght strikes the cathode The colour curve of suoh a 
cell shows groat sensitivity in the infrared, and 
intensity measurements may be made at well 
separated effective wave lengths A detailed de 
scnption of the apparatus is given, as used in oon 
junction with the Loomis ecelostat telesoopo of the 
Yale Observatory The Pleiades wore used for 
calibration purposes, and oolour observations made 
on 347 stars and on the variable star £ Geminorum Tho 
phases m tho light curve of this variable as observed 
in the infra red are later than those observed in the 
visual, corresponding to the previously notiood phase 
difference between observations in the visual and the 
blue regions An interesting suggestion is mads as 
to the possibility of finding the absolute magnitudes 
of giant stars of latsr spectral types from accurately 
measured oolour excesses, observed in this manner 
in the infra red 
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Dipole Moments and their Interpretation 


F PW branches of phjsical chemistry can show a 
more rapid development than the study of 
dipole momenta The theoretical work of Debye 
goes back to a discussion of the Mosotti Clausius 
equation m 1912, but the experimental work really 
begins with Zahn’s measurements on gases in 1924 
and the work of Smyth, Williams and othere on 
solutions n few years later To day, values of the 
dipole moment have been determined for more than a 
thousand substances, and measurements of di< lectnc 
properties are emptied to such varied topics as the 
determination of valency angles, the sue of ooUoid 
molecules, and the order of the boiling points of 
isomeric substances It is not surprising therefore 
that the discussion on The Determination and 
Interpretation of Dipole Moments ’ held by the 
Faraday 8ociety at Oxford on Aprd 12-14 attracted 
a large number of British and foreign workers in 
this {leld The outstanding figure was, of course, 
that of Debyo , those who attendod the meeting will 
long remember his shrewd comments on every paper, 
his gonial smile and lus cigar which served so aptly 
as a modi 1 of a dipole 

It is only possible to mention a few of the many 
papers which were read The first group was con 
oemed with the determination of olcctrio moments 
of molecules It seems to be generally agreed that 
atornio polarisations aro small and aro rarely greater 
than See Anomalous dipole moments can now no 
longer be ascribed to large values of Pj. On thu 
other hand, tho work of Horst Muller, Jenkins and 
others ehows clearly that the magnitude of tho dipole 
moment deduced from measurements m solution is 
influenced by the dielectric constant of the solvent 
A number of formula connecting measured polarisa 
tion and dielectno constant were discussed, but 
muoh more work on vapours as well as on solutions 
is needed before the solvent effect can be accurately 
determined 

Debye’s opening paper contained an account of 
novel work by Martin on dielectric losses in dilute 
solutions of a polar substance in a non polar solvent 
Following Madach, the thermal expansion of the 
solution was used as a delicate method of measuring 
the heat developed by absorption of electrical 
energy Non polar substance a gave negligible heating 
but polar substances showed a marked offoct Thus 
with 0 I molooular solutions of orthodicliiorobenzene 
(g «- 2 2fiD*) and paradichlorobenzene (g = 0), tho 
relative beating effects were in tho ratio 310 1 
Theory indicates that the effect should bo pro 
portions! to the square of the dipole moment g, and 
from the measured energy absorption the relaxation 
time of the polar molecule can be computed In 
accordance with elementary theory, this is found to 
be of the order of 1(H* seconds for solutions in 
solvents of low viscosity, such as benzene The 
elementary theory assumes spherical molecules and 
Stokes’s law, and tho experimental data diverge 
considerably from the predicted results It seems 
probable that further investigations along those 
lints may givo information about the shapes of 
molecules 

Determinations of relaxation time from measure 
manta of anomalous dispersion at high radio fre 
quencios were discussed m the papers contributed 
• D to the Debye welt, 10 u IA V 0 01 


by Williams and by Girard The latter finds anomalies 
in the shape of the dispersion curve for glycerol 
which he ascribes to the presence of two species of 
molecules, namely, normal and associated molecules 
Girard also notes some curious empirical relations 
lx tween the dieleotno properties of hydroxyl com 
pounds Thus for the normal aliphatio aloohols 
from propyl alcohol upwards, the product of the 
molecular weight and the dielectric constant at 20“ C 
is nearly oonstant 

Another group of papers was concerned with the 
problem of free rotation There is, of oourse, a moss 
of chemical evidence in favour of free rotation about 
a single bond More accurately, it should be said 
that if isoinondes exist which differ m structure 
merely by the relative angular orientation of groups 
about a mngle bond, then these laomendes are so 
readily interconvertible that they cannot be isolated 
Dipole moments give a good deal more information 
about such rotations Thus tho existence of a dipole 
moment for hydroquinoro dimethyl ether is explained 
by the rotation of the — OMe groups about the C—O 
bond Williams and others have discussed molecules 
of the type of ethylene diehlonde and distinguished 
three extreme oases (a) the repulsions between the 
chlorine atoms fixes them in the tram position 
giving |i — 0, (4) the chlorine atoms aro fixed in 
tho ct» position and g 3 «D , (c) the CH.Cl groupi 
rotate freely about the C — C axis with all onenta 
tions iqually probable and g =. 2 5D Zahn has 
measured the dipole moment of ethylene diohlondo 
in the vapour state and finds that it varies with 
temperature from 1 12D at 32° C to 1 MD at 
281* C This is interpreted os indicating that the 
irons position is tho most stable, and that increasing 
thermal vibrations give oscillations from this position 
The problem is, however, one whioh deals with 
phenomena on the atomic scale and can only be 
solved satisfactorily by the mothods of wavi 
mechanics An illuminating discussion of the reetnc 
tion of free rotation in molecules of the type 
XCH,CH,X was given by Lennard Jones From 
suitable molecular models a wave equation was set 
up and an equation obtained whioh accounts quan 
titatively for the change of dipole moment with 
temperature 

Anothor interesting quantum discussion of a 
similar problem was given by Penney and buthir 
land on the structure of hydrogen peroxide and 
hydrazine These molecules give unexpectedly largi 
dipole moments, which have been ascribed to fra 
rotation An examination of the problem by quantum 
mechanical mothods shows that tho mam forces 
determining tho structure of the molecule are not 
the electrostatio repulsion between the terminal 
hydrogen atoms but the interaction between the 
electron clouds associated with the oxygen atoms in 
HOOH and the nitrogen atoms in H.NNH, The 
most stable configuration for hydrogen peroxide is 
a skew one in which the planes through the 0—0 
axis and the H atoms are nearly at right angles In 
other words, tho most stablo position is about half 
way between the cu and tram positions A similar 
structure is found for hydrazine, for both sub 
stances the observed dipole moments are in fair 
Agreement with the values calculated for the skew 
configuration 
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A group of papers was devoted to the discussion 
of resonance phenomena Mere one u concerned 
primarily with the rapid oscillation of electrons 
between different positions in the molecule, and not 
with the movements of nuclei as m the free rotation 
problem The problem of the structure of the organic 
asides was discussed by Sidgwick The asido ion 
has undoubtedly the linear structure N^N:iN, 
for the covalent organic azides three structures arc 
possible as shown below Parachor and volatility 
favour I, whilst chemical reactions, electron diffrac 
tion, and recent crystal structure measurement* 
reported by Bernal mdioate a linear structure, II 
or 111 Thu dipole moments of a number of azides 
give for the moment of the Ph-N, group about 1 5D 
This is scarcely larger than the moment of the Ph N 
group, so that the links in the N, group oontnbuto 
very little to the moment 11 and 111 should gi\e 


assumptions with the following results 

1.170 k cal II. 101 k cal III, 180 k oal 
The observed value calculated from tho heats of 
combustion of organio azidos is 211 k oal This 
seems to exclude 1 and is compatible with resonance 
between II and III, srnoe resonance increases the 
stability of the molecule and would increase the heat 
of formation 

Tlie voctor addition of dipok moments and the 
calculation of valency angles were considered in 
another group of papers The chief difficulty met 
with in this field is tho uncertain magnitude of the 
interaction botwoon two dipoles m a molecule or 
between a dipole and the polarisable part of the 
same molecule Hampson described a method of 
eliminating such errors considering the moments of 
a series of compounds, for example 


R - NM R_N=N=*N R_N4— N25N 


I II III 

largo contributions in tho senses indicated by the 
arrows below the formulfp, so the dipole momi nts 
seem to favour structure I This is, however quite 
incompatible with tho electron diffraction and crystal 
measurements 

Tho low moment cannot be reconciled with a 
linear arrangement of the nitrogen atoms by postu 
luting tautomerism in the chemical sense of the 
word between forms II and III If the time of inter 
change between the two forms is less than the 
relaxation time (c IfH’poc ), then each form would 
orient under the influence of the applied held and 
the observed moment would be large although the 
two forms have moments of opposite sign Quantum 
mechanical resonance between the two forms with 
an interchange time of the order of 10- 1 * sec would 
account for the observed moment b or this to occur 
it is necetwary for the two forma to have equal or 
nearly enorgies Sidgwick has computed the heats of 
formation of the N, group making certain plausible 


Q 'Q, 

0 0 o 
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where X is a group of known moment from the 
throe measured moments it is possible to fix uppor 
and lower limits for the valency angle and to estimate 
the magnitude of the perturbing induced dipole 
along the X O axis for the oxygen valency angle 
consistent values of about 130" were found, 
the induced dipole was small when X waa Cl 
but when X was NO, amounted to half a Debye 
unit 

f mally mention must be made of the remarkable 
results found by Hassel for certain cyclohexane 
derivatives 1 4 diohloro , dibromo and di lodo 
cyclohexane were found to have zero moment in 
solution in benzene Tins result is not easily reconciled 
with the usual view that cyclohoxane derivatives 
consist of a tautomeru mixture of two stramlem 
forms with a non planar configuration 

8 S 


University Statistics of Great Britain 


U NIVERSITY statistics of Great Britain for 
the year 1932-33, reoently issued by the 
University Grants Committee*, show that the 
attendance of students has been well maintained 
and university finances have a healthy appearance 
It would seem that the measures taken to temper 
the effect on universities in Great Britain of tho 
inclement eoonomio weather prevailing in the past 
few years have achieved their object The enrolment 
of full time students has been gradually rising since 
1924-25 and showod last year a further increase of 
1 256—1,267 more men and 12 fewer women Of 
tho aggregate total of 50,155, five per oent were 
engaged in research and other advanced work, 
seventy seven per oent were reading for a first degree 
and eighteen per oent for a diploma Part time 
students numbered 13,960, of whom rather more than 
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half were nut pursuing regular ooursos loading to a 
degree or diploma 

A regional distribution of the full tune students 
gives to London, 24 per cent, Oxford and Cam¬ 
bridge, 21 per rent, provincial universities of the 
Midlands and northern Fngland, 21J per oent, 
Reading, Southampton, Exeter and Bristol, 5 per 
oent; Wales 6| per oent, and Scotland, 22 per 
cent 

Students from abroad, that is, from homes outside 
the British Isles, numbered 5,870—about one tenth 
of the total number—considerably more than half 
' them being from countries within the British 
mpire these show, however, a tendency to 
decrease m proportion to those from foreign countries 
The following table gives particulars m respect of 
universities where such visitors from abroad were most 
numerouH, showing (1) full tune students from plaoes 
outside the British Isles but withm the Empire, 
(2) those from foreign countries, and (3) the 



804 


NATURE 


May 26, 1634 


percentage of (1) plus (2) to the total number of of university administrative authorities «moe the 
students national financial onsia of 1031 Evidence of the 

ft,*, (Per Mtj effectiveness of their oontrol u to be found m the 

(1) (2) (3) foot that there were only four institutions the 

London 1 191 674 16 aooounta of which showed deficit* on the year and 

Boh of Economies 141 234 39 m only one was the deficit of any substantial amount 

Imperial College 163 60 20 The aggregate amount of debt on capital account 

University C oil 221 118 17 at the cJoee of the year was about one millio n pounds, 

Guy’s Hospital 99 18 14 or one sixth of the aggregate annual moome 

St Bart s Hospl 78 34 16 Expenditure on libraries is dissected in a special 

Oxford 290 234 11 table which shows that of the total, £210,766, six 

Cambridge 346 192 9 teen per cent was on account of purohase of 

Birmingham 28 86 11 periodicals, the increasing number and oost of which 

Edinburgh 329 176 14 was already three years ago, when they were 

St Andrews 14 87 11 responsible for little more than ten per oent of 

library expenditure a source of embarrassment 

In v lew of current controversies and world wide Four London institutions now make their first 
perplexity m regard to economic doctrine, it u note appearance in the returns the Courtsuld Institute 
worthy that the London School of Eoonomios draws of Art first opened in October, 1932 , the Institute 
so many students from abroad of Education (formerly the London Day Training 

Analysis aeoording to subjects of study reveals College) transferred from the oontrol of the London 

a substantial increase of 807 (eight per oent) in the County Council to that of the University of London 

number of medical students and a falling off of five in September, 1932 , the Institute of Historical 

per oent under agriculture Research statistics of which were previously not 

University finanoee, which are to a large extent differentiated in the returns from those of the 

dominated by State aid—parliamentary and local University of London as a whole, and the School 

authorities’ grants together amounting to 44} per of Slavomo and East European Studies transferred 

oent of the aggregate of university incomes—have from King s College to the University of London in 

called for close and unremitting attention on tho part August 1932 


Quantitative Methods of Biological Assay 


T HFRAPb UTIC substances which cannot yet be 
completely defined by their physical and 
chemical characteristics, can only be used with Bafety 
when their activity has boon determined by testa on 
animals Tho accuracy of such tests has boon greatly 
increased during the last decade especially since it 
was realised that large numbers of animals must be 
used in inch assay so that the average response of 
a group of animals can be determined, allowance thus 
being made for the differences in response of the 
individual animals Such testa may bo of two typos 
either the response of each animal to the drug w 
accurately measured, for example, the effoot of 
uisultn upon the blood sugar of the rabbit, or ob 
sorvation is only made as to whether some specific 
effect is produood or not for cxamplo, tho effect of 
insulin upon the mouse, when the end point is the 
ooourrenoo, or not, of oonvulsions Gaddum has 
reoeintly made an analysis of the latter type of test 
and his report should be of great value in the inter 
probation of the results of such experiments * 

In tests of the all or none’ or ‘quanta!’ type it is 
now usual to inject several doses of the substance 
under test into a senes of animals ten or twenty or 
more being used for each dose, and to plot the per 
cantage number responding on each dose agamst the 
dose given The curve which is then drawn to pass 
approximately through the plotted pomts is 8 shaped, 
the shape and slope of the curve be mg characteristic 
for each combination of drug and test animal species 
It is often more convenient to plot the effect of the 
drug against the logarithm of the dose (to base 10) 
instead of against the dose itself, the characteristic 
curves are then easier to interpret The most satis 
• Xaports on Btotoffcol Btsadseb (I) Hetbods at Hotoobsl 

StattMMi? Office LoodooT IMS ) u act 


factory index of the slope of the curve, and so of the 
uniformity of the animals, is the standard deviation 
of the logarithms of the individual effective doses, 
which can be estimated with sufficient accuracy by 
taking from tho curve the log dose corresponding to 
84 per oent subtracting from it the log dose cor 
responding to 10 per cent and halving the result 

Gaddum also reoommenda that instead of using the 
percentage of responses oil each dose as a measure 
of the effect the normal equivalent deviation be 
plotted against the logarithm of the dose, since this 
function gives a more satisfactory measure of the 
effect than the percentage does It is equal to the 
deviation from the mean, and is obtained m practice 
from tables When the normal equivalent deviations 
are plotted against the logarithms of the doses the 
points so obtained he approximately on straight lines, 
when the logarithms of the individual effective doses 
are normally distributed It is therefore usually 
sufficient to use only two doses and to take the lino 
joining them as an indication of the relation between 
the logarithm of tho dose and the effeot Thu line 
is completely described by oaloulatmg the dose which 
produces the effeot in half the animals and the 
standard deviation of the logarithms of the individual 
effective doses 

The report u illustrated by a number of curves 
obtained by different observers m assays of different 
drugs or hormones suoh as ouabain neoarsphenamme, 
oestnn and pneumooooeus antibody The oontrol of 
variables which affect the homogeneity of the animals 
used, such as their genetic composition, weight, age, 
sex, diet and environmental temperature, u also 
discussed The mathematical argument involved m 
the use of these curves u described and, in greater 
detail the methods of oarrying out a test, two 
I examples being included 
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University and Educational Intelligence 

Caxbbidob —It has been reoommended that one 
University lectureship in forestry be transferred from 
the Faculty of Agriculture to the Department of 
Botany, and that the lectureship be called the 
University lectureship in forest botany 

London —The following appointments have re 
cently been made • Capt G T R Hill to the Kennedy 
chair of engineering (University College), Dr L P 
Garrod to the University readership in bacteriology 
(St Bartholomew’s Hospital Medical College), Dr 
G R Cameron to the University readership in 
morbid anatomy (University College Hospital Medical 
School), Mr. John D Cowley to the directorship 
of tho University School of Librananship at Uni¬ 
versity College 

The Dunn exhibitions in anatomy and physiology 
for 1934 have been awarded respectively to Mr 
Alfred Cohen (University College) and Mr A J 
Bernfeld (Middlesex Hospital Medical School) 

Waubs —University College, Cardiff, has reoeived 
a further gift of £1,000 from the Rothschild rasiduaiy 
fund It has been decided to expend the greater part 
of the sum on library purposes 

8ir Howell Williams, of Corns, Mononeth, has 
promised £10,000 for the new college building scheme 
of the University College at Aberystwyth This 
scheme is estimated to coat £500,000 Lady Gladstone 
of Ha warden has offered to endow two Rondel 
Memorial Scholarships as a memorial to tho late 
Lord Rondel 

The University College of North Wales at Bangor 
celebrates its jubilee this yoar 


History and geography teaching, considered in 
relation to the problems of 'moral disarmament’, is 
dealt with in several papers published in the 
Deoember issue of tho League of Nations’ Educational 
Survey There is, first, the full text of a lecture by 
M Maurette, assistant director of the International 
Labour Office, giving a vivid presentation of methods 
whereby history aha geography teaching in primary 
and secondary schools may help their pupils to grow 
up “to realise the only hope for the salvation of 
man an earth and the law which must govern the 
inhabitants of a globe whose limits are shrinking 
daily and whose different parts are becoming m 
oreasmgly members one of another" It la followed 
by two authoritative eommumquis concluding an 
acrimonious debate provoked by an artiole which 
appeared m a previous issue of the Survey The 
position of the writer of the artiole, Mrs Corbett 
Ashby, as a delegate at the Disarmament Conference 
necessarily aggravated the seriousness of her accuse 
turns that ^national and racial animosity me 
inculcated by teachers in obedience to false 

ideals of morality” A oommumoation from Dr 
C W Kimmitw in dudes a memorandum by Dr 
C B Firth on the general characteristics of the 
way m which children are now encouraged to leam 
history in English schools, and emphasises that for 
the last twenty years the kmd of geography taught 
m the majority of schools in EndaiW has been 
equally unlike anything that Mrs Ashby described 
and rightly condemned. 


Science News a Century Ago 

“Grtst Points in Electricity” 

In 1834 Faraday was approaching the end of the 
olectro chemical researches which had oooupied him 
for the previous two years His paper on the 
'Electricity of the Voltaio Pile” was road before the 
Royal Society m June of that year, and a few days 
earlier, on May 29, he wrote m his Diary a short 
passage which gives an interesting indication of his 
ideas on olectrolytio conduction at tho time He 
hoped that eleotrolysis might afford a means of 
distinguishing between elementary and compound 
bodies 

Tho passage, which is headed “Groat Points in 
Electricity which require to be deoided”, shows that 
he had grown accustomed to using the new word 
ion’ ‘Is not the existence of compound tons 
assumed rather than proved T Has an acid or a 
base yet been determined to the electrodes except m 
a solution, and would they go in equivalent propor¬ 
tions in ordny salt 7 In fact is it not tho simple 
bodies only whioh truly and freely traverse T This 
not yet definitely docided ’’ 

‘ If there are, still, may we not by Electrical 
relations of the simple tons distinguish between real 
elements and such as wc may think to be suoh 
because we have not decomposed them 7 That is, 
will not eleotnoity prove to be the test between 
bodies really simple and those whioh are oompound 7 
If so, probably our present elements are true and 
ultimate elements ” 

Death of Laumont 

On June 1, 1834, the French mineralogist, Francois 
Pierre Nicholas Oillot do Laumont, died m Paris 
Bom on May 28, 1747, he was educated at a military 
school and served m the army from 1772 until 1784 
He was then appointed an inspector of mines and 
devoted his leisure to the study of mineralogy He 
wrote many papers for the Annates des Mines and 
assisted in organising the Pans School of Mines 
Tho mineral laumontito was named after him by 
Hauy 

London and Birmingham Railway 

On June 1, 1834, at Chalk Farm, the first sod was 
cut for the London and Birmingham Railway, the 
first main trunk line m Great Britain The royal 
assent to the bill for its construction had been 
obtained on May 0, 1833, after a Parliamentary 
struggle which had oost the promoters of the line 
£72,809 Robert Stephenson, then thirty years of 
age, had earned out the surveys for the line, and 
though there was much opposition, the directors on 
September 7, 1833, resolved “That Mr Robert 
Stephenson be appointed engineer in chief for the 
whole line at a salary of £1.500 per annum, and an 
addition of £200 per annum to oover all contingent 
expenses, subject to the rules and regulations for the 
engineers’ department, as approved by the respective 
commit tees" Fixing his residence m St John's 
Wood, and with the Eyre Arms Hotel as hu office, 
Stephenson reserved for his own personal supervision 
a length of about tune miles from Maiden Lane, 
Camden Town, and divided the remaining 103 miles 
into four districts, each under an assistant engineer 
The actual ooaatmotion of the line was entrusted 
to abdut twenty contractors, but the completion of 
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some of the moat difficult portions had to be super- 
intended by Stepbenaon himself The work of the 
t magnitude was the construction of the 
Tunnel south of Rugby, a costly undertaking 
rendered necessary through the short sighted oppoei 
tion of the inhabitants of Northampton to the pro 
poeal that the line should pass by way of that town 

John Dalton 

Dalton was elected, a fellow of the Royal 
Society in 1822, and received one of the Society’s 
Royal Medals in 1826, tlie first year of award, 
but until May 1884, he had not attended to be 
formally admitted Babbage was, at the tune, 
actively interesting huqself in Dolton’s presentation 
at Court, duly effected, it may bo mentioned, 
though ho did not go clad in lev6e dress The 
particular reason, however, for Dalton's stay in 
London was to giveJtjdlhng* to Chantrey, the 
sculptor, who had btHaKommimioned by a rep re 
sentative committee to oxecuto a statue of him 
Dalton recorded his visit to Chantrey thus He 
[Chantrey] took a profile os large as life by a 
camera lucida, and then sketched a front view of 
tho face on paper He then gave me the next day 
for a holiday and told mo I should see my head 
moulded in clay on Wednesday morning, at whic h 
time he invited me to breakfast I went accordingly 
and found, as ho said, a head apparently perfect 
He said he had not yet touched it, tho head having 
been formed from his drawings by some of his 
assistants Ho set to work to model and polish a 
little whilst I was mostly engaged in reading the 
newspaper, or conversing with him On looking right 
and left ho found my ears wore not alike, and the 
modeller had made them alike, so that ho immediately 
cut off the left ear of the bust and made a now une 
more resembling the original At lost he took a 
pitcher and blew a little water in my face (I mean 
the model), and oovorwl my head with a wet cloth 
and wo parted, he having desired me to bring Dr 
Henry and Dr Philip with me next morning to 
breakfast We went accordingly and found an 
abundant table, soon after Dr Faraday came in 
and we all wont into the working room for a tune 
At intervals we have a little amusement 
and instruction about our respective arts and BCienoes, 
and how we acquired our knowledge, etc , m which 
we vie with each other* (Henry, "Memoirs 

of John Dalton", 18S4 ) 

Sir Henry Holland in his ’ Recollections’’ (p 212) 
remarks, referring to Dalton’s early years, that ho 
well knew that phdosopher in his rude laboratory 
of bottles and unoouth apparatus at Manchester— 
an individuality in himself, apart from the Quaker 
garb ho wore ” 

Wernerian Natural History Society, Edinburgh 

In May 1834 the Society promoted and offered 
a number of honorary premiums, open unoondition 
ally to all scientific workers The terms wore moor 
porated in a circular notioe, from which three 
examples are quoted — 

(1) Twenty sovereigns, or a suitable piece of 
plate of that value for the best geological aooount, 
with a geognostical map, sections, and specimens, of 
the Three Lowthuuu, with as much of the neighbour 
hood as may be required for the elucidation of the 
districts To be given in against December 1835 

(2) Ten sovereigns, or a pieoe of plate for the 


best natural and economical history of the fishes, 
marine, fluviatile, and lacustrine of the river district 
of the Forth To be given m against December 1835 

(3) Ten sovereigns, or a pieoe of plate for the 
beet acoount of the entomology of the Three 
Lothians, and nver district of the Forth, with a 
collection of specimens, and map of the distribution 
of the insects To be produced against December 
1836 (Memoirs, vol 7 ) 


Societies and Academies 

London 

Physical Society, March 16 N Thompson The 
effective rotation temperature of the negative glow 
in nitrogen The effootive temperature increases 
slightly with the pressure and current strength, and 
to a much greater extent with the temperature of 
the furnace surrounding the discharge tube At high 
temperatures it becomes lees than the temperature 
of the furnace, and an explanation of this surprising 
behaviour is sought It is concluded that, in this 
particular case at least, the effective temperature is 
not identical with the gas temperature, though it 
depends in part on that quantity S 8 Watts and 
B J Lloyd Evans The measurement of flame 
temperatures in a potrol engine by the spectral line 
reversal method Until recently no satisfactory 
method existed for the measurement of the tempera 
turns during combustion in a petrol ongino Tho 
reversal of a spectral lino provides a suitable method 
which shows that the maximum temperature in the 
engine cylinder persists for a longtr period than the 
maximum pressure E B Moss An apparatus for 
the determination of the dew point The paper 
describes an optical system which uses diffraction by 
the dew droplets on a mirror and aids greatly the 
visual detection of dew formation Then follows an 
aooount of the application of this system to an 
automatic photoolectno apparatus for maintaining 
a mirror at the dew point 

Dublin 

Royal Irish Academy, April 9 R Southern Food 
and growth of brown trout an Lough Derg and the 
River Shannon The growth rate and sum of the 
trout is definitely correlated with the composition 
of the rooks m the drainage area The water of 
Lough Derg and the Shannon is derived from lime- 
stone rooks and is alkaline, that of Lough Atonok 
comes from an area of Old Red Sandstone and peat 
and is aoid The trout from Lough Derg and the 
River Shannon are large, quick growing, have a 
relatively long life and mature late Those from 
Lough Atonck are small, slow growing, have a short 
life and mature at an early age In the diet of the 
Lough Derg trout, ‘mid water’ food, consisting of 
Cladooera of the plankton and porch fry, forms a 
considerable part, but the Lough Atonok trout do 
not utilise this abundant food and live to a large 
extent on terrestrial insects blown on to the water 
The Shannon trout subsists almost entirely on 
bottom living organisms 

Lends 

Philosophical and Literary Society, March 6 AY 
Akin Note on a property of Stnnanan InJudra 
H Phaser Subharmonic functions The author 
generalises the various results he has given reoently 
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concerning subhanoouc Amotions R Whtddinqton 
E Q WooDHoora and J E Taylor Note on the 
excitation of the neon atom by electron impact The 
change* of energy of the neon atom when bombarded 
by electrons of 120 volte are considered Three 
transitions from the ground state 2‘S, to the 3«, 
3p, St i states are observed The energy changes 
agree with those expeoted spectroscopically and the 
probabilities of the excitations are approximately in 
the ratio 16 4 5 J E Roberts Excitation of 
the nitrogen molecule by electron impact A bnef 
survey n made of the question of the oxoitation of 
diatomic molecules by electrons from the normal 
to higher eleotromo states and two problems arise 
(a) the most probable energy loss of the exciting 
electron and ( b ) the probability of excitation of 
vibrational levels near to the most probable 1< vein 
The case of the X — a transition in nitrogin m 
considered in detail The best available potential 
energy curves are obtained using the known spectra 
soopio data and theMorseforraula Assuming harmonic 
vibration of the nuclei the relative probabilities of 
excitation of a few of the vibration levrls of the a 
state are calculated These are in good agreement 
with the experimental results of Brindley though 
the most probable energy Iosh found by Rudberg 
w somewhat higher H M Dawson and W 
Lowson Velocity of the reaction betwoen sodium 
chloroaoetate and sodium hydroxidt Measurements 
at 28° with the chloroaoetate in considerable excess 
{1M CH.C1 CO,Na + 0 \M NaOH) show that the 
bimolecular velocity coefficient remains sensibly 
constant until about 70 per cent of the alkali has 
disappeared but increases continuously in the later 
stages of the reaction This increase appears to be 
due to the simultaneous ooourrenoo of three othir 
reactions m which the products of hydrolysis are 
formed as a result of the interaction of the chloro 
acetate ion with water molecules other chloroaoetate 
ions and glycollate ions respectively W Cameron 
Walker A portrait of Joseph Priestley and some 
of its associations E Marjorie Wray Structural 
changes in a woody twig after summer pruning The 
basipetal development of the cambium and the 
dependence of radial growth upon the developing 
bud results in the isolation of any part of the stem 
left above tho topmost bud as a result of pruning 
as a snag This explains tho pruning instruction 
always given, to prune immediately abovo a bud 
The rapid drying of the snag is very unfavourable 
to menstematio activity and the only evidence of 
oambial activity in the snag is tho formation of cork 
phellogen round the sohlerenohyma and also just 
within the protoxylem The healing of a well pruned 
stem is so oomplete that m a year or two the out 
is almost obliterated and thus entry of disease is 
prevented Late summer pruning is followed almost 
immediately by the outgrowth of a single bud This 
is attributed to the fact that at this time of the year, 
when the water table m the tree is low and tho air 
temperature is high, there is only sufficient water 
available to foroe one bud into growth 

Paris 

Academy of Scunccs, March 28 {OR , 1B8, 1 IBS- 
1280) H Lecomte Notioe on Dukinfield Hemy 
Scott Gorrttpomdani for the Section of Botany J 
CoeTANTiN, Maorou, Bought and Mu4| V Jaudrl 
The exper i mental production of myoorrhisa in the 
potato AmdrA Blond xl Some remarks on the use 
of headlamp* on motor oars with a yellow beam 


Physiological reasons are given for the known 
favourable effects produoed by the use of yellow 
glass with motor headlights in preventing daaxle 
A R Crathobnb Moments of the binomial with 
respect to the origin Paul LAvy The V and W 
spare* J GAronimus Some extremal properties of 
polynomials the total variation of which is gi\en 
Kino Lai Hiono The growth of integral functions 
of infinite order defined by a Taylor s senos Julius 
WoLrt The integral of a holomorph function with 
real positive part in a demiplane is univalent V 
Lalan An axiom&tio definition of impulse and 
energy Edmond Brun The distribution of tern 
perature m an insulating cylinder m rapid displace 
ment in air P T ejay and Lou Jou Yi The 
general characters of the intensity of gravity m the 
north east of China The value of g diminishes as 
the distance west of the coast increases the result* 
are indicated on a chart Georges V audit The 
time of discliarge of a battery of condensers in a 
metallic win The explosive volatilisation of a copper 
wire by the discharge has been studied by photo 
graphy on a him with an interposed rotating mirror 
The timo varied from 14 to 30 microseconds 
acoonlmg to the oonditions of the experumnt N 
Thon The alternating current capacity of a non 
polansable electrode H Hulubei and Mlle Y 
t At CHOIS Weak lines in the spectra of the 

dements 42 (molybdenum) 45 (rhodium) and 47 
(silver) R Guillibn The absorption of liquid 
oxygen studied in great thicknesses In these expen 
ments the absorption spectra have been studied in 
thicknesses of liquid oxygen up to 1(M) cm The 
results are discussed in connexion with previous work 
(McLennan 1<Ills and Kneser) Michel Kantzer 
The absorbing properties of ohromyl chloride A list 
of lines in tho absorption spectrum between the 
wave lengths 5428 A and 5016 A A Rouse IT 
The molecular diffusion of light in liquids the 
fluctuations of orientation of homopolar and hetero 
polar molecules Mlle t ChamiA and M HaIs 
sinsky The rfile of age and concentration of 
polonium of solutions in centrifugation experiments 
The quantity of polonium precipitated on centrifuging 
(4 000 revs per minute) increases with age the 
amount diminishes as tho concentration in polonium 
increases L Hackspill A P Rollet and Lautyen 
burger The double decomposition between am 
monium nitrate and sodium chloride in tho presence 
or abw nee of ammonia The experimental results are 
given graphically on a I ftwenhera diagram A 
Damiens The expression of deliquescence and 
effloresoence Mlle Blanche Gbedy and LAon 
Piaux The rtt (rant isomerism and aymonio 
isomerism in the oase of the orotyl derivatives P 
Brauman Some organic compounds of vanadyl 
Description of the preparation and properties of 
methyl vanadylsalicylate methyl phenoxyvanadyl 
salioylate vanadyl aalicylate and vanadyl benzoate 
Alexis Tchitchibabink Phosphoric acid as a con 
denning agent The alkylation of phenols and of 
their ether oxidos Georges Richard Contribution 
to the study of the a-ohlorketones Edmond Urion 
A ftinotional exchange between organo magnesium 
compounds and halogen derivatives Gngnard has 
reoently described a method of obtaining magnesium 
compounds the preparation of which is impossible 
by the ordinary methods , he ascribes the effects to 
the removal of a deposit from the surface of the 
magnesium The author gives an alternative 
explanation which he regards as more probable 
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R Paul A method of preparation of tbe a alky ltetm, 
hydropyranes Raymond Fuhon Preliminary 
observations on tbfi existence at Damergou (Niger) 
of a Cretaoeoua fauna analogous with that of Djoua 
(South Algeria) Henry Hub kbit The circulation 
of atmoHpheno air at high altitudes above Mada 
gaaear R Gauthkret Researches on the reduction 
of silver nitrate by the ohloroplaata Aooording to 
the author a experiments the action of light u neoee 
8»ry to start this reaction R Echevin The 
evolution of the phospholipids of leaves in the oourse 
of the autumnal change of oolour H Colin and J 
Cables Chemical affinities and hybridisation in the 
Iris O Malbnqon New observations oonoortung 
the etiology of Bayoud (disease of the palm) F 
DiAnkkt Contnbution to the study of oocult oon 
densations (hydrogenesis) J Legendre Longevity 
m the larv® of a tree frequenting moequito A 
Gbuvkl Concerning some of the causes preventing 
the penetration of animal species into the hues canal 
Besides mechanical effects due to the direction of the 
tides at the entranoe the high salinity and drainage 
from oil refineries prevent trio access of animal life 
b the canal Gabriel Biootr Protractor with 
indox An instrument for measuring the amplitude 
of movements of limbs Raoul Ijtcoq The possible 
existence in proteins of substances producing lack 
of food equilibrium W Kopaoeewski The gela 
timnation of scrum by organic acids Blood serum is 
rapidly converted into a transparent gel by the 
addition of lactic acid Other organic aeids can 
produce the same effect but less rapidly C Levaditi, 
Mlle R SohiXn and A Vais man The mode of 
transmission and of propagation of the spiroohtetosis 
produoed by Spurochceta murw and Spirochreta moreut 
mum J Veror and H Lancr Swine influenza 

Vienna 

Academy of Science* February 1 Georg Roller 
and Karl POpl A lichen substance containing 
chlonno This substance winch contains about 4 
per cent of chlorine appears to be chlorinated 
atranonn Alois Zinkk and Otto Bknndore 
Perylene and its derivatives (40) Fran* H6lsl and 
Joset Kraeora Hexacyanoferro acid and ethyl 
alcohol Odomar Gugenbkroer The Cardita 

strata of Launsdorf in Central Cannthia and their 
fauna (8) Soaphopoda and cephalopoda (4) 
Lamellibranchs 

February 8 Georg Horningbr The granite of 
Soh&rding (Upper Austna) This granite resembles 
in appearance and structure the Mauthausen type 
but is distinguished therefrom by the presence of 
large numbers of dark inclusions frequently nch 
in biotite Georg Bairrsdorf Experiments on 
the limiting proportions of cadmium and palladium 
detectable spectroscopically m silver These pro 
portions depend greatly especially with oadmnim 
on the mode of exoitation J D Alexes H 
Bisohoee F Maidl and St Zhoormann Hymen 
optera (3) The oeeurrenoe of many species of insects 
on the islands of the ASgean Archipelago is recorded 
PhetdoU tmeryffana borel previously met only in 
Northern Afhoa and Western Asia is found on Miloe 
Anton Fuchs and Frank KaiIekl Land and fresh 
water molluscs from Greece and the islands of the 
/Egean Sea August Qinebbboxb The houses of 
the larviB of the oieada Fxdxcvna eUorogena Wlk 
Artur Wnncunt Results of new [geological] 
studies m the middle and upper Isonxo region 


Forthcoming Events 

[Meetmge marked with an aMemk art open to the public ] 

Monday, May 38 

Royal Gbooraebioal Society at 8 30—M Conrad 
Kilian Explorations Sohanennee (in French) 

Tuesday, May 29 

Chadwick Public Lecture at 0 80—(at the Royal 
United Servioe Institution, Whitehall 8 W 1)—Dr 
J B Orr The National Food Supply and Publio 
Health * 

Wednesday, May 30 

Royal Society or Arts at 4 30 —His Excellency Mires 
Sayyed Homan Khan Taqissdeh Modem Persia 

British Science Guild at 0 30—(at the Royal Inatitu 
tion) Lord Rutherford Helium and other Rare 
Gaae* (Research and Development Lecture) 

Thursday May 31 

The Men or the Trees at 5 30 —Sir E Denison Rose 
Trees in Oriental Art and the Desiccation in the East 

Royal Aeronautical Society —(at the Scienoe Museum, 
South Kensington 8 W 7) —Prof B Mehnll Jones 
Twenty second Wilbur Wright Memorial Lecture 

Iron and Steel I n s ti t u t e May 31 Juno 1 —Annual 
Meeting to be held at the Institution of Civil Engineer* 
Great George Street Westminster 8 W 1 

Board or Orkbnkbepino Research May 80—Oon 
ference to be held at St Ivea Research Station Sir 
John Russell Chairman 

Prof R G Stapiedon The Age of Scientific 


Official Publications Received 


The Carnegie United Kingdom Tnu 

sssESraw r 

(DtmftnnUne Caned* United Klunbra Tnu 
Anctent Monuments or Gnat Britain I 
pared by tbe Oommledooen of Work* (to 
PpSf (London H M Stationery Offlee) 1 
The NtUonsI Pbyriosl Laboratory Report 
+SM+11 plates (London HlfBtatk 
Stonyhunt College Obaerratorr Beanlts 
ObeerraUon* IMS with Beprtt and Mol 
E P Rowland Pp xxlll+tZ (Stonybnnt) 


Publkatlone of the Dominion Observatory Ottawa. VoL 10 
BlbUography of Betanalogy No to October. November Deoember. 
IMS By Kmeet A Hodgson Pp SSft-M 8 (Ottawa King’s Printer) 

mvmw of tns r to oro Mw off FlockH witn How* on outer Mwiiw i 
or the Tunny By Henry A PUebry Pp W-M + plate* T 11 


o^thTw ttw^OTrMd'preu 1 ?’ ^ W+11S < JofauuM * fcar * Unlveerity 
(WuMle Institute of Washington Animal Bepoit of the Dimeter 
of the Department of Terrestrial MSgneMem (Reprinted ftom Year 
Book No 81 fo r the Yea r lm-tS ) Pp M1-W8 (Washington 

T atnlU^SSemeS^Annnal Report of the Director of G ardens 
tat the Year IMS By B B HoMtmn Pp 8 (ttngnpom Goran 
meat Printing OAee ) 1 dollar 


Catalogue van dlvene Btbbotbekeo verkooplng 14-18 Mei 1984 
Carl Mm I 

Watson* Mkroaoope lUeord No 88 May Pp 84 (Loadoe 
W Watson and Boas Ltd) 

Galvanometer!, Photogr np htc ReoonUos Apparatus, Galvanometer 
Aeeeeuriee (Odvo U) Pp 14 (Delft F i Kipp ea Eonea ) 
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MMMa By A. L W 


IMJSbatv/t 


AiUuny Chancier of Wo«fctG«onietry —Plot 1 ft. Ktor 

Midoum Optical Path.—* Mfc, yju. _ 

Plaatlcfty of Blamath doc to Oockdad Gil—D r W P to 851 
a u-- »«—* — «---*— Nickel Wire* ft ftrt k 


A MmhUc Effect c 
Gaufain HelmboKi 


T he Appare nt Tbmaloolc Cooatant A of Clean Metal* A. L. 

I*2d5o*RocW ?—Dr & ft— 

GnmdStata of C ^.nd^ O, and the Theory of Valency Dr W 
.h ggffi ^liee^tlated by a Horaaone -Dr MtfeM* 
C roertm- over fa, the Land Soal^Cep— nanKi L -Br L-dft 

CrntaSLe ffltfna-prodndn* Hormone from Horae (Stallion) 

, _Uri»-T*n—le DmUm andI / Fwrail. 


. Bottom —ML I ft. Orton i 

Straafa Sounda from Inland Toe, Gnenlana.—Dr A DtnOftr f 
Spearman* Oopcral Factor without the Indeterminate Part — 

The Reaction between Oayien and the Heavier Iiotopa of 
Hydr ogel —Q 1 HktolhSint. MLft, A. T WUSa—cn and ( 
PtMtochemle try and Abaorptioa Spectrum of Acetone—Dr 
Ctonferv of the Red end Brown Algn -Put 1W pfllq, mj ' 


• ot Mmiy 5. Utt. By Dr 0 


Eduorud and PvbUtUng Qfflcts 
MACMILLAN & CO, LTD 
ST MARTINS STREET, LONDON, WCs 
Tslsptaoce Numbs* WHITEHALL 8831 
Ttkfraphic Addna PHUSIS, LESQUARB, LONDON 


Aimr tbmmti dmU b* addrqMd to 
T O Scott & Son, Ltd, 63 Ludgats Hill, Loudon, E C4 
Tskpbons Numbs* City 4 ait 


Milk Supply in Relation to National Health 

npHE milk supply of Great Britain is engaging— 

1 as indeed it should—a large and increasing 
measure of public attention The difficulty of 
securing a remunerative pnoe for milk is vexing 
more and more the minds of dairy farmers and 
of all who hold that a prosperous agriculture is 
the oorner stone of an enduring edifice of national 
prosperity Prominent members of the House of 
Commons animated by a desire to increase the 
consumption of milk and to improve the health of 
the people are advocating that all children m State 
aided sohools should receive a daily ration of milk 
Many of the medical profession whilst strongly 
in favour of this and other proposals designed to 
promote the drinking of more milk insist as 
guardians of the public health that milk must be 
pasteurised The recently formed Milk Board is 
preparing to engage in a campaign in which all 
the ^ of publicity will be used to promote the 
milk drinking habit and to these present and 
prospective efforts the Times is lending public 
spirited and invaluable support by opening its 
oolumns generously to correspondence from all 
quarters 

The Committee of the Economic Council the 
appointment of which some tune ago is proof of 
the Government a deop concern in questions 
relating to milk supply and consumption has 
completed its labours and its report will doubtless 
increase yet more public interest in a subject 
of which it is not possible to exaggerate the 
importance The moment is therefore opportune 
for a consideration of the problem of the national 
milk supply from a biological point of view 

This consideration is to be justified on the 
ground that apart from its political and eoonomio 
aspects the national milk supply is in its essentials, 
a biological problom At the very root of it lies 
the question how to secure to the nation a copious 
and constant supply of milk of the highest possible 
quality ? 

The biologist will regard it as self evident that 
the health and strength of mankind depend more 
on milk than on any other nutrient agent whatso 
ever more perhaps than on all the other agents 
put together In milk health and strength have 
their origin and sustenance To this conviction 
all the new and rapidly accumulating knowledge 
of the many and decisive parts played by vitamins 
and by minerals in promoting growth and mam 
taming health lend unequivocal support It does 
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more The new knowledge brings a new hope to 
tiie world The new-born hope sees the vitamins, 
the children of light, fully engaged w the eervioe 
of man They prevail against the children of 
darkness The microbes that make so many 
maladies are vanquished one by one Mankind 
rejoices m an ever growing freedom from disease 
The new knowledge brings also as its first fruits a 
salutary uncertainty to science It is a new wine 
that will burst many old bottles The whole 
science of nutrition will have to be reconstructed 
on the basis of this knowledge, and the first step 
toward reconstruction most be a re investigation 
of the nutritive value of milk 

At present no one knows how great that value 
is The mystical opimon is prevalent that milk 
ib a composite principle an embodiment of good 
and evil It will be discovered presently how to 
make it wholly good The current opinion may 
be due to a simple cause Experiments earned 
out before it was possible to make a phys^bgical 
analysis of milk—and it is even now not yet 
possible to make a perfect analysis of it—led 
often to conclusions which cannot be accepted as 
final because of the uncertainty of the composition 
of the milk with which they were made For, like 
Cleopatra, milk is of infinite vonety It may be 
nch or it may be poor m health giving properties , 
and so all the old experiments which seemed so 
conclusive must be redone with matenal of known 
and high quahty 

Summer milk from oows graced on pastures of 
young grass—the sweetest thing that grows—is 
nch in vitamin A and its precursor, caroteno It 
has a comforting and agreeable flavour There is 
life in it Winter comes Growth of grass declines 
as the sun declines The lowing herd winds from 
the pasture to the byre Natural food gets 
scantier As winter pursues its sunless tedious 
course the vitamin A and carotene in the milk 
from the stall fed kine get progressively less, not 
to increase again until spring comes, and with 
the resurrection of the life of the pastures the 
dairy herd goes back to Nature for its food Can 
it be doubted that other equally and even more 
important seasonal variations m the composition 
and virtue of milk still await discovery seasonal 
variations m the amount of available bone building 
lime, of phosphates, iodine, other minerals and 
other vitamuiB I May not these seasonal deficien¬ 
cies be the ultimate cumulative cause, generation 
after generation, of malnutrition and disease ? 
They oome at a time when their effects are doubly 


disastrous , in winter, when the sun itself grows 
pale and leaves health least fortified against 
attack 

If, however, these things are true of the children 
who dnnk the milk, they must be true no less of 
the cow that makes it Like the pelican she gives 
her life’s blood to feed the young In summer 
the sacrifice is light, but in winter how severe 1 
May not bovine tuberculosis and other of the 
diseases which affect dairy herds be but the 
belated consequences of seasonal deficiencies of 
nutntion imposed by climate upon oattle I In 
the lowered state of resistance, pathogenic micro¬ 
organisms find their occasion, and a symptom of 
malnutrition oomes to be regarded as a cause of 
disease ‘ Where the carcase is the eagles will be 
gathered together ” 

It is Baid that tuberculosis is rare or non¬ 
existent among oows of the Jersey breed so long 
as they stay in that fortunate island , but that 
when thoy go elsewhere they leave their immuni ty 
behind them If this be bo, must not the resistance 
and susceptibility alike have their origin m 
nutntion ? In the longer grazing season and m 
their fuller acoess to food from well managed 
pastures the cows find strength, but in a shorter 
season of less nutntive pastures they loee it, and 
in Igging it be oome a prey to disease Whether 
th^paxample be well founded m fact or not 
this at all events is indisputable the task of 
securing the best possible milk for the nation 
must be begun at the souroe—England’s green 
and pleasant land, the green pastures Jeru¬ 
salem, if ever to be builded here, must be built 
on them A defectively nounshed people will 
never build it No man who travels m autumn tune 
from the radiant valleys of Savoy to the sullen 
highlands of Auvergne will ever doubt again that 
health and happiness oome to mankind by a 
tortuous route from heaven via the earth 

The cultivation and management of pastures 
must serve as the basis on whioh a copious and 
consistent supply of nch milk must be estab¬ 
lished Those pastures can be made to yield all 
things necessary to health and strength The 
cows that graze them will give milk excellent m 
quality and delicious in flavour , a flavour whioh 
children will be eager to enjoy 

The pleasant taste of milk and butter from 
oows fed on nch pastures is bound up with the 
preeenoe of vitamin A and carotene, as though 
Nature were trying to ooax the children of man¬ 
kind to feed on what is good for them If therefore 
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young England is to beoome a confirmed and heavy 
dnnker of milk, palatabihty must be taken into 
consideration For m this as in most matters 
the child has the last cry Few mothers and 
fewer fathers dare impose their will on a reluctant 
babe 

This apparently trivial but really essential 
aspect of the subject bean on the problem of 
pasteurisation a thorny subject The biologist 
who approaches it finds himself like Issachar 
“a strong sbs oouohing down between two 
burdens” On one side is the weight of his respect 
for medical opinion on the other, the uneasy 
load of his belief that raw milk of high quality 
will prove superior to pasteurised milk Accus¬ 
tomed to compromise by the baffling complexity 
of the phenomena with which he habitually deals, 
the biologist would accept pasteurisation of milk 
open to suspicion as a provisional and pre¬ 
cautionary measure, provided that any enforcement 
of it were recognised explicitly as no more than 
precautionary and provisional Nor would in 
mstenoe on the safeguarding clause bo dictated 
solely by doubt It would also be inspired by the 
belief that search for other ways of preventing the 
carnage of pathogenic micro organisms by milk 
would find better ones 

Finally, the biologist cares not at all if the views 
which have been expressed find little acoeptknoe 
so long as what is implicit m the argument is 
made to take immediate effect It is that a great 
national effort must be made to discover means 
of securing to the people all the year round, 
plentiful supplies of the best milk that Nature 
and art can produoo The effort must not be 
confined to experts only It must have “the help 
and advice of persons experienced in the right 
application of things” The effort must be initiated 
by the most powerful authority in the land—the 
Government itself It must be directed to out¬ 
lining and getting earned out a programme of 
comprehensive investigation extending from the 
pasture to the larder, and including dairy herd 
and farm water supply, cowman and m ilkm an. 
There is old knowledge, massive and oonfusing, to 
be reviewed, and new knowledge to be won The 
reapers are many but, though dulled, they are 
scattered With these energies joined together 
the harvest would soon be plentiful 

Let the Government set up forthwith a small 
commission with large powers to feed the attack 
on a problem the solution of which would result 
in the rejuvenation of the raoe F K 


Biological Philosophy 

AUgmeine Bwlogie etne Etnfuhrung tn die Lekrt 
vom Leben Von Dr Max Hartmann Zweite, 
vollst&ndig neubearbeitete Auflage Pp xn+ 
792 (Jena Gustav Fischer, 1933 ) 38 gold 
merits 

N the issue of Nature of December 17, 1932, 
we had the pleasure of reviewing a bold and 
original work on general biology by Prof 
Woltereck, and now we have before us a still 
longer and more elaborate work on the same subject 
by Dr Hartmann, who is a member of the staff 
of the Kaiser Wilhelm Institute for Experimental 
Biology at Dahlem Naturally the subjeot is 
treated very differently by the two authors, for 
whereas Woltereck has attained world wide fame 
as a zoologist and embryologist, Hartmann’s 
claims for distinction rest chiefly on researches on 
the Protista (Protozoa and Protophyta) and on 
the Tfrallophyta amongst plants Then again, 
Woltereok came courageously into the battle, by 
asserting that in all living things there is a vitahstio 
factor regulating their actions which is not to be 
accounted for by tho structure or mutual positions 
of their constituent molecules Hartmann, on the 
contrary whilst repudiating materialism as a 
system of thought unworthy to bo regarded as a 
'philosophy , nevertheless holds that science can 
deal only with living things as lumps of matter 
it must argue ‘as if’ materialism were true 
Hartmann clearly reooguaes that human eon 
sciousness is the foundation of all our knowledge, 
that what we call ‘matter’ consists of presentations 
to this consciousness, and that most of tho qualities 
with which we invest ‘objects’ do not inhere in 
them, but are given to them by the human mind, 
But there is the further difficulty, that only one 
consciousness is directly known to us, and that 
is our own We infer a similar consciousness m 
our fellow men from their actions, that u, their 
movements, and if the raw that the human raoe 
has grown out of some lower raoe of animals is 
oorreot, then it is impossible to deny something 
like consciousness, at least to the higher animals. 
Hartmann’s limitation of the ambit of science to 
the study of material changes, if logically earned 
out, would oondemn us to a philosophy of 
‘solipsism’, which of all forms of philosophy is 
the most unpractical We should be forced to 
attempt to explain the actions of our fellow-men 
by the ohemioal and physical structure of their 
bodies, leaving entirely out of sight their thoughts. 
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feelings and desires, and an anthropology saoh 
as thu would be worthy only of a madhouse 
There can be no arbitrary restriction on the 
methods adopted by science its aim is to establish 
general laws, as Hartmann himself says to refer 
the individual to its place m the general scheme of 
things , and that method is to be preferred which 
gives consistent results and shows the funds 
mental similarity of widely differing living things 
We may perhaps illustrate the archaio quality 
of Hartmann s outlook by giving a brief aeoount 
of the way m which he deals with the structure 
of Protozoa He asserts that protoplasm is pruni 
tively a fluid, for he regards its semi solid or gel’ 
modification as seoondary he overlooks the fact 
that a fluid can have no organisation or definite 
arrangement of parts its movements can only be 
eon trolled by its boundaries, and the only ‘forces’ 
which it oan exert are those due to varying surface 
tension or increase in volume So Hartmann is 
driven back on surface tension as the cause of 
amoeboid movement, and still clings to the arti 
floial amcBbse constructed by Btktschli out of oil 
drops impregnated with hygroscopic salts Now 
the work of Jennings, Gray and Pantm has com 
pletely shattered this hypothesis and has proved 
that surface tension playB no part in animal or 
plant movements but that the fundamental 
factor m all movement is the change from the sol 
to the gel oondition or vioe versa that although 
the blastomeres of a rapidly dividing egg oell look 
as if they owed their shape and arrangement to 
surface tension, this is an illusion what really 
happens in a dividing egg is the jollification’ of 
its outer layer at the moment of division, followed 
by a partial solution between divisions 

It is true that Hartmann does mention m 
passing Pantin’s work, but he asserts that Pan tin's 
conclusion namely, that in a moving amoeba the 
endoplasm is pressed forwards by the contracting 
ectoplasmic sheath, does not apply to his (Hart 
manna) amceb®—but this is incredible The 
great value of Pantin’s work is that it brings 
pseudopodial movement into line with muscular 
contraction and shows that the fundamental 
nature of all animal movement is the same 
Hartmann even endeavours to persuade ns that 
the myonemee or oontractible filaments of Protozoa 
and Coelenterata, smooth muscles and cross striated 
muscles, are essentially different things This is 
unreasonable in view of the fact, for example, 
that the myonemos of Hydra are replaced by 
'smooth muscle’ cells in OM\a and that smooth 


muscle has actually been converted into striated 
muscle by subjecting it to prolonged and increasing 
tension 

Hartmann gives a large number of extra 
ordinarily interesting foots about the reproduction 
of the lower organisms these alone would render 
the book of very great value He shows that sex, 
in the form of conjugation of nuclei, is ubiquitous 
his aeoount of sexual and asexual reproduction 
m Chlamydomonas is especially interesting He 
arrives at the extraordinary conclusion that even 
when the conjugating oells appear precisely alike, 
nevertheless, by means of suitable tests, a male 
and a female partner oan be distinguished, and 
that therefore the distinction between the sexee 
is not an ‘adaptation’ or division of labour gr&du 
ally evolved m the more complicated organisms, 
but something fundamental mvolved m the very 
nature of lifS itself As to the functions of sex 
iteelf, he oomes to no very definite conclusion 
he rejects the view that it is an arrangement made 
necessary by the gradual ‘wearing out’ of the 
vital processes , citing against this theory the 
experiments in which asexual reproduction has 
been oon turned for years under carefully controlled 
conditions without deterioration of the stock 
But it seems to us that the significance of sex— 
as of all other biological phenomena—cannot be 
understood merely by the exhaustive study of one 
or two oases, but only by a broad comparative view 
of the matter, and what such a survey teaches 
is that sexual reproduction intervenes as a response 
to the onset of unfavourable outer conditions to 
which the product of sexual congress that is, the 
zygote, is specially resistant As the experience 
of all breeders shows that the vigour of the off 
spring is diminished when it is the offspring of 
two nearly allied parents, the old view that sex 
is a device for restoring vigour by enabling the 
deficiencies of one partner to be compensated for 
by the excellences of the other seems unlikely to 
be transcended 

As was to be expected from a member of the 
staff of the Kaiser Wilhelm Institute, Hartmann 
aooepts wholly the Mendelian interpretation of 
variation and heredity He does not see that the 
modifications which he is foroed to make m 
Mendel’s original statement are really the redudto 
ad abewdum of the whole theory The Mendelian 
rules were founded on the results of crossing two 
varieties separated from each other by dear and 
sharply marked distinctions Mendel himself 
expressly stated that he would have nothing to 



June 2, 1934 


NATURE 


813 * 


do with differences of ‘a zoom or lea character’ 
Sinoe functional difference*, which alone an 
significant in evolution, an always of a 'more or 
leas’ character, it is probable that Mendel would 
have agreed with some of ua in regarding the 
mutations studied by him, however Interest mg, as 
having played no part m the formation of spemes 
But when Hartmann invitee us to believe that 
probably all mutations are due to the coincident 
action of a large number of ‘genes’ distributed at 
random, then it is obvious that any oonoeivable 
result obtained by ihe crossing of two raoes or 
species can be interpreted m accordance with the 
Mendelian rules, and suoh assumptions reduce 
the whole reasoning to a farce In justioe, however, 
to Hartmann, it should be added that even he 
balks at the theory of Morgan that paired chromo 
somes break at various places and that pieces of 
one are incorporated m the other He asserts, 
and the most recent work bears him out, that the 
appearances relied an by Morgan, suoh as the 
apparent composition of the chromosome out of a 
linear senes of granules, are optical illusions pro 
duoed by the imperfect resolving powers of the 
microscope He further insists strongly that there 
is no suoh substance as ‘chromatin’—that the 
ohromosome is a morphological structure, not a 
chemical oompound 

In the concluding pages of his book, Hartmann 
oonduots a polemic against Dnesoh as the leading 
vitahst He finds, as others have found before 
him when they have inarched up to it, that 
Dnesoh ’a position is impregnable Hartmann 
admits that Dnesch is right m saying that the 
developing embryo is not a machine, and that no 
mechanism founded on our present chemical and 
physical knowledge can be conceived to explain 
it, but he holds out vague hopes that Dnesch s 
flank may be turned in the distant future by some 
as yet moonoeivable development of ‘colloid 
chemistry’ This, m our opinion, is equivalent to 
a withdrawal from the walls of the fortress 
defeated But one of Hartmann’s objections u 
worthy of further attentldfi He says that Dnesch 
forgets that the only reason for regarding the 
embryo as a "harmonic equipotential” system is 
that every cell has the capacity for developing 
into the whole In this sentence Hartmann 
crystallises the most profound discovery yet made 
by experimental zoology Whilst in some eggs, 
such as those of Annehda, separate blastomeres 
have limited powers, this is not dueto the quality 
of the nucleus, which Is always totipotent, but, as 


Dnesoh has explained, to the specialisation or 
‘stiffening’ of the cytoplasm Now Brachet has 
shown that a frog’s egg may be entered by six 
spermatozoa One of the spermatozoa unites with 
the nucleus of the egg constituting the zygote 
nucleus, the rest become independent nuclei All 
of them begin to divide and to organise the 
surrounding cytoplasm into cells What homflo 
monster will issue from this oonfosien f The 
answer is a normal tadpole If this is not ‘control’, 
what is it ? And if it is control, does it matter 
with what term we label it, ‘entelechy’ or other t 
E W MaoBbidx 

History of Engineering 

The Newcomen Society for the Study of the History 
of Engineering and Technology Transactions 
Vol 11, 1930-1931 Pp xi +203 +22 plates 

Vol 12, 1931-1932 Pp xu + 142 + 13 plates 
(London Newcomen Society, 1932-1933 ) 20s 
net each Vol 

T HE Newoomen Society has but a compara¬ 
tively small membership its members are 
so scattered that few are able to attend the 
meetings m London and New York, but in spite 
of this its sphere of activity is a large one, and its 
Transactions bear the stamp of authority The 
common interest of the members lies m the study 
of invention and craftsmanship, technological 
processes and engineering construction of all 
times Thus m the two volumes reoontly published 
are papers on the origins of windmills, Roman 
mining in Great Britain, fire extinguishing engines, 
railways and locomotives, straw handicraft, Horn 
blower and tho oompound engine, electric power 
supply m England and America mining in Com 
wall and the Midlands and other matters, most of 
tho memoirs being exoellently illustrated The 
volumes also oontain the annual reports, lists of 
members, accounts of summer meetings at Sheffield 
and Lichfield, notes on memorials to engineers, 
and lastly, Parts 9 and 10 of tho valuable 
analytical bibliography of the history of engineer¬ 
ing and applied stnenoe It has previously been 
pointed out that some considerable time elapses 
between the reading of papers and their appearanoe 
m the Transactions In the circumstanoes, this 
is largely unavoidable, but the publication of 
these two volumes within a few months of each 
other is a sign that efforts are being made to 
overtake the arrears The work of the publications 
ooqumttee is not a light one 
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The Society hu been very fortunate In twinging 
to light original unpublished records, the value 
of auch material u admirably shown in Mr J 0 H 
Warren’s paper on “John Nuttall’s Sketch Book” 
While one generally associates the locomotive with 
a few great names such as those of Trevithick, 
Blenkinaop, Stephenson, Gooch and others, to its 
gradual improvement in all its details a host of 
individuals have contributed One of these 
individuals was a smith, John Nuttall (1818-90) 
a craftsman whose work, Mr Warren says, is a 
lasting challenge to some educational theories of 
our tune when a Master of Arts is held in higher 
esteem than the master of an art” The profound 
satisfaction Nuttall found in hu daily tasks led 
him to add to a sketch in his note book Making 
this kind of work I was in my glore In early 
locomotives the wheels gave an infinite amount of 
trouble, and one can realise the pride with which 
Nuttall drew in his book a sketch of the Forst 
wrought iron wheel that was made ' Mr Warren 
reviews the whole history of locomotive wheel 
construction and m doing bo establishes the fame 
of John Nuttall as a worthy not to he forgotten 
The work of another suoh worthy is recalled by 
Mr F Bland s paper on John Curr Originator of 
Iron Tram Roads’ Bom in 1766, from 1774 
until hu death pi 1823 Curr was mineral agent to 
the Duke of Norfolk’s collieries in Sheffield, and it 
was while holding this post that he used oast iron 
plate rails fixed to the wooden sleepers of a tram 
way James Outram made the rails, but hu name has 
nothing to do with tram roads , as is often supposed 
Among other papere read before the Newcomen 
Society m 1931 were two on early electricity supply 
undertakings. Col R E Crompton dealing with 
The First Installation of House to House Elec 
tncity Supply m the United Kingdom ’, and Mr 
G A Orrok with “Pearl Street Station, the First 
Central Station in the World ’ Mr Orrok’s paper 
was based largely on the manuscript left by Dr 
J W Lieb (1860-1929), who had worked at the 
Pearl Street Station directly under Edison These 
papers were read in London on Apnl 15 and m 
New York on Apnl 16, and created considerable 
interest, the discussion in New York eliciting some 
interesting reminiscences from Mr F J Sprague, 
who as a midshipman in the U S Navy attended 
the Electrical Exhibition held at the Crystal 
Palace in 1882 and was secretary to a jury m 
chiding Fleeming Jenkin, Grylls Adams, Abney, 
Edward Frankland and Horace Darwin In the 
discussion m London it was recalled that the 


Engineer m 1882 said that “probably no one has 
done more to make the eleotno light a popular 
success than Mr R E Crompton’ 

Another side of engineering history u repre¬ 
sented by the biographical sketch by Prof J K 
Finch of “John B Jems, Civil Engineer” (179ft- 
1885), ‘ who did more than any other man to make 
engineering m America a profession”, and Mr 
H W Dickinson’s paper on 'Jolliffe and Banks, 
Contractors”, the latter paper being suggested 
by the oentenary of the opening of London Bridge, 
for which they were the contractors The Die 
tionary of National Biography” says little about 
Sir Edward Banks and nothing about hu partner, 
the Rev W J Jolliffe, yet they were both re 
markable men carrying out many important publio 
works, and ‘ indeed they were the foremost firm of 
contractors in an age of big achievements” Banks 
began life m the North, building dykes, making 
oanals and cutting tunnels Going to Surrey, he 
assisted m laying down tho Surrey Iron Railway 
and then, jomed by Jolliffe, secured contracts in 
various parts of the oountry Their most notable 
constructions included Waterloo, Southwark, 
London and Staines Bridges and Sheemess Dock 
yard They both died m 1835, Jolliffe being buried 
at Merstham and Banks at Chipstead dose by 
One of the results of the reading of Mr Dickinson s 
paper was that through the generosity of Mr 
J J Edwards, chairman of the Bridge House 
Estates Committee of the City of London, the 
fine tomb to Banks at Chipstead has been rescued 
from neglect and thoroughly reconditioned Thu 
is only one example of the preservation of a 
monument through the action of the Nowoomon 
Society 

Fossil Vertebrates 

Vertebrate Palaeontology By Prof A 8 Romer 
Pp vu+491 (Chicago University of Chicago 
Press , London Cambridge University Press, 
1933) 26s 6 d net 

HIS well printed textbook has been carefully 
prepared, and will be welcomed by both 
zoologists and geologists The letterpress begins 
with a brief recapitulation of some elementary 
geology to refresh the memory of the zoologist, 
while each chapter is prefaced by enough anatomy 
and zoology to enable a geologist to appreciate 
the meaning of hu fossils Though nearly all the 
illustrations are taken (with acknowledgment) 
from other authors, most of them have been 
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re-drawn in uniform style, and a few have been 
improved for the student by making them more 
diagrammatic The whole bean the impress of a 
teacher who is actually engaged m research and 
has himself made many contributions to our 
knowledge of the fossil vertebrates about which 
he writes The book is well up to date, as shown 
by the beautiful sketches of the restored skull of 
the oldest known amphibian, Ichlhyoatega, which 
was discovered recently m Greenland 

Prof Romer sometimes enlivens his descriptive 
matter with speculations and suggestions about 
various possible courses of evolution At the out 
set he favoun the theory that the eohinoderms 
and the vertebrates had a common anoestry 
Next he speculates as to why so many of the 
earliest vertebrates were heavily armoured when 
the jaws of all their km were feeble He thinks 
they may have been thus protected against the 
contemporary aquatic scorpion like invertebrates, 
the euryptends which would doubtless have fed 
on them In the ohapter on birds he points out 
how at the beginning of the Tertiary period there 
was real rivalry between mammals and running 
birds for the possession of the land which was 
left vacant by the disappearance of the dinosaurs 
The course of evolution, indeed, might have been 
different if birds had succeeded in the conquest 
To emphasise the relationships of some of the 
great groups. Prof Romer also makes an innova 
tion Instead of treating all the earliest members 
first, he relegates to the end those forms which 
seem to be the direct ancestors of the next higher 
grade The orosaopterygian and dipnoan fishes, 
for example, are placed after the teleosteans so 
that they may be discussed immediately before 
the amphibians At the end of the reptiles the 
dinosaurs are next to the birds, which are said 
to be so dose 1 1 the archosaunans that we are 
tempted to include them in that group” The 
Theromorpha, or mammal like reptiles, are 
removed tram the other reptiles and placed 
between the birds aad mammals 
The volume concludes with a bibliography and 
a synoptic classification of vertebrates, m which 
the geological and geographical range of the 
extinct genera is indicated The localities of the 
various fossils, however, are always only vaguely 
given, and we think that Prof Renner would have 
made his valuable work still more useful, at least 
to advanced students, if he haji recorded the 
sources of the chief specimens more precisely 
A 8 W 


University Omnibus 

The Yearbook of the Universities of the Empire, 
1934 Edited by Sir H Frank Heath (Pub 
lished for the Universities Bureau of the British 
Empire) Pp 24+xxxu+1010+vi (London 
G Bell and Sons, Ltd, 1934) 15s 

HOUGH the crisis of distribution may not 
be so intense m the world of knowledge as 
in its commercial counterpart, it is yet sufficiently 
well marked to make us grateful for anything 
that serves to lessen the labour involved in its 
acquisition There are, so we are informed by 
the preface of the 1934 Universities Yearbook, 
seventy universities within the oonfines of the 
British Empire—and each takes a growing interest 
in the affairs of the other This interest has been 
forced upon them by suoh facts as that in 1933-34 
(excluding Trinity College Oxford, from which no 
return was reoeivod), there were 5,180 students 
from other countries m the universities and uni¬ 
versity oollegee of Great Britain and Ireland 
Like a pudding in the eating, the measure of 
the value of a reference book lies in its use It is 
hard otherwise to appraise it, but this being the 
last number to be produoed under the editorship 
of Sir Frank Heath who retires from his post of 
honorary director of the Universities Bureau of 
the British Empire this summer, it may not be 
amiss to note some of the changes that have taken 
plaoe in the make up of the ‘Yearbook ’ during 
his five years of offioe 

If a reference book is to be judged by its index, 
the Yearbook ’ has a good claim to praise To 
prepare an adequate index of names, it is true, 
is but a matter of oare but the compilation of a 
general index is another matter Here if any- 
whore, the skill and knowledge of the editor is 
displayed Compared with what it was in 1929, 
the general index of 1934 is a vast improvement 
Other alterations have been introduced by Sir 
Frank into the appendixes, of whioh there are now 
thirty For example, the section dealing with 
professional bodies has been considerably enlarged 
This year there has been collected m one plaoe 
(Appendix XXII) on a uniform system informa¬ 
tion dealing with admission to the several univer¬ 
sities of Great Britain and Ireland It is a damning 
indictment of unregulated effort It is a wonder 
that any student has the temerity to attempt 
entrance, so diverse are the exempting examina¬ 
tions, special exemptions, special regulations and 
the like 
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Very valuable collections of information are to 
be found in Appendixes XXIIT sod XXTV The 
former give* particulars of the lees limited 1 2 aids 
to advanoed work such as postgraduate scholar¬ 
ships, fellowships and research grants (mostly 
tenable by British subjects) m Great Britain, the 
Dominions and foreign oountnes The latter gives 
a abort account of the purpose of the more import 
ant centres of scientific research and information 
within the Empire 

If one criticism and one suggestion be permitted, 
it is that though science is adequately oovered, 
there is no reference whatever to archaeology, 
history, eoonomios, or, in short, the social and 
humane sciences There should be 

With advantage, too, the section devoted to 
Industrial Scientific Research (pp 849-869) might 
be developed into something as big as the Amenoan 
National Research Council’s publication on in 
dustnal research laboratories Admittedly it 
would add fifty more pages to the 'Yearbook”, 
but it would be worth while Teachers want to 
know where they are likely to be able to place 
promising students, or what firms are prepared 
to admit advanoed students and research workers 
and under what conditions, and lastly, suoh an 


amplification would have the intangible but very 
real effect of bringing industry and scholarship 
closer together 

The "Yearbook” is essentially a reference work 
purchased by institutions, and it is not intended 
for armchair reading Pnoe and bulk, therefore, 
need not cause too great anxiety to the editorial 
staff Indeed the fuller the information, the 
greater the value and the greater the possible 
sales In any event, even now, every university, 
every college and every British embassy and 
oonsulate ought to have a oopy as a matter of 
course Its uses are infinite, and abroad it 
would help to bring foreign students to England 
and into oloeer touch with our learning and 
culture, and thus make for better international 
understanding 

The publication of the "Yearbook” is one of 
the primary objects and justifications for the 
existence of the Universities Bureau of the British 
Empire Sir Frank Heath will be able to retire, 
not to inactivity we hope, secure m the knowledge 
that the “Yearbook" has grown m scope and 
usefulness under his care, and that his successor 
will have the incentive of suooessful achievement 
of high aims 


Short Reviews 


(1) Secret Ways of the Mind a Survey of the 
Psychological Principles of Freud, Adler and 
Jung By Dr W M Kr&nefeldt Translated 
from the German with a Preface by Prof Ralph 
M Eaton Pp xl+188 (London Kegan Paul 
and Co , Ltd , 1934 ) 6r net 

(2) A Survey of the Science of Psychology By 
Prof J R Kantor Pp xvn+564 (Bloom 
mgton, Ind The Prmoipia Press, Inc , 
London Williams and Norgate, Ltd , 1933 ) 
10s net 

Wx consider these two books together, because, 
although they are scarcely oomparable m any 
other sense, they both take up a definite attitude 
as to scientific method Prof Eaton, the trans 
lator of the first book, points out that the official 
psychology, craving for the methods of the exact 
sciences, and concentrating on what can be 
measured, has forgotten its original subject, which 
is human nature This is one reason why the 
unofficial psychology of Freud and Jung and Adler 
has swept over Europe and America Dr Krane 
feldt’s monograph, with an introduction by Jung 
himself, may be reoommended as an excellent 
critical survey of this movement 
Prof Kantor also aims at a truly scientific 
method, but he is too wise to be oontent with 
quantitative measurement, with the statistics of 


learning curves and intelligence tests, when human 
nature at large, with its joys and its sorrows, its 
loves and its ambitions, is the real subject of 
investigation Also, though he admits that the 
behaviounstio is more scientific than the mentalistic 
psychology, he is no behaviourist His oiganumio’ 
or mteraotionist point of view, he claims, enables 
him to steer dear of the mistakes of both these 
other schools We believe he justifies his claim, 
and we are quite sure that his conception of 
psychology has enabled him to present a very 
broad and suggestive treatment 

The Organism of the Mini an Introduction to 
Analytical Psychotherapy By Dr G R Heyer 
Translated by Eden and Cedar Paul Pp xui+ 
271 +37 plates (London Kegan Paul and Co , 
Ltd , 1933) 15s net 

Mind and body are not two distinct spheres of 
being Their mutual influence is shown, among 
other phenomena, by neuroses which occur when 
the psychogenic disturbances from which a patient 
suffer* manifest themselves chiefly as impairments 
of bodily functions In elaborating the expert 
mental foundations of this view, the author 
attempts to show the existence of a sense of 
psyohophysioal ‘cycles’ or ‘spheres’ in which life 
variously and progressively discloses itself ss it 
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mores from the primitive to increasingly dif¬ 
ferentiated phases and form* A description of 
the chief psychotherapeutio methods completes 
the technical exposition of the volume 
Besides the qualified opinions of the author 
about the venous points raised, the book will be 
found most interesting and useful as an intro 
duotion to the new psychological theories such as 
autosuggestion, analysis of the unoonsctous, psycho 
analysis, individual psychology and analytical 
psychology, which have done so much in bringing 
psychology and medicine together The unitary 
new of life adopted by the author, which he rightly 
trace# back to the pre-Socratic thinkers, gives an 
added interest to his general exposition 

Lecons snr lea fonctwns wtuvalentes on mnltnxdentes 
pro/essdes A la Sorbonne Par Prof Paul Montel 
Recueilliea et rddigfas par F Marty , avec un 
Note de Henri Cartan (Collection de mono- 
graphics but la thtone dee fractions) Pp 
iv+ 160 (Pans Gauthier-Vlllars et Cm, 1933 ) 
40 fiance 

Turn are two methods of studying analytio 
functions The first consists m examining the 
points where the function becomes peculiar—its 
angularities These points characterise functions 
of the same group and at the same time give them 
individuality The second consists in examining 
properties at ordinary points—the region of 
regularity This interesting book adopts the 
seoond method The author seeks to olaasify 
functions acoordmg to their order of multivalenoe, 
that is to say, the number of times which the 
function takes the same value The univalent 
functions are particularly important since they 
are fundamental in the theory of oonformal 
representation A univalent function when sub 
statuted for the variable leaves the order of multi 
valenoe invariant 

The book is founded on a oourae of lectures 
given at the Sorbonne by Prof Montel and has 
been ably edited by M Marty, who has made 
many original contributions In an appendix, 
M Cartan considers the possibility of extending 
the idea of nmvalenoe to functions of several 
variables 

Functions of a Complex Vanable By Prof Thomas 
M MaoRobert Seoond edition Pp xv+347 
(London Macmillan and Co , Ltd , 1033 ) 

14s net 

Thu seoond edition of this useful book will be 
warmly welcomed The theory of functions of a 
complex variable plays an increasingly important 
part in the applications of mathematics to physical 
problems The student who deems to make these 
applications without delving too deeply into 
abstract theory will find here just the material 
which he requires, clearly set out and with sufficient 
ngour for his needs Bearing m bind the diffi¬ 
culties of the beginner, Prof MaoRobert has 
tempered the arithmetical approach to the subject 


with a wise admixture of geometrical intuition, 
and has thereby succeeded in producing a bode 
whioh may be easily consulted on any particular 
point such as contour integration, special functions, 
or the linear differential equation of the seoobd 
order The new edition differs mainly from its 
predecessor in the addition of appendixes on the 
nypergeometno function, Legendre functions and 
Founer integrals 

The New Psychology and Religions Experience By 
the Rev T H Hughes (Halley Stewart 
Publications, 2) Pp 332 (London George 
Allen and Unwin, Ltd , 1033 ) 10s 6d net 
It oan be safely said that religion has now 
weathered the storm of scientific cntioism If 
it has beaten back the foroee of materialistic 
philosophy, it is because of its reliance on the 
reality of religious experience In this very able 
book Principal Hughes defends that experience 
against the disintegrating cntioism of the new 
psychology, especially of behaviourism and psycho¬ 
analysis He discusses the origin and meaning 
of religion m the light of these systems, and shows 
that God and conscience are not mere projections 
of the self, but independent realities whioh give 
a real value to religious expenenoe m general and 
to Christianity m particular The expert way m 
which the vanoua problems raised are treated kl 
a tnbute to the ability of the author and to the 
great nnportanoo of his subject T G 

(1) La gionUtne A la porUe de tone Par J 
Poirte Pp 117 (Auoh Impnmene Cooharaux, 
1931) 20 francs 

(2) L'AnOmdUque A la porUe de tons nombrts 
enUers, fractions, oalculs approcMs Par J 
Poirde Pp v+97 (Pans Gauthier Viliam 
et Cm, 1932 ) 26 francs 

(3) L’Algibre et la tngonomitne A la porUe de 

tons Pax J PoirAe Tome 1 Galcul cdgibnqut 
et Equations Pp v+67 16 francs Tome 2 

Etude de la variation des functions Pp vi+44 
16 francs (Pans Gauthier Villars et Cie, 1033 ) 

Those four little books represent the limit of 
simplification and are mtendod for those who 
have never studied mathematics at all For these 
they are probably too difficult To the teacher 
of the eloments they might offer some useful ideas 
of simplified exposition 

Vorlesungen uber Boden Milcrobiologie Von Prof 
Dr August Rippel Pp vm + 101 (Berlin 
Julius Springer, 1933 ) 9 90 gold marks 
Thus handy and aocurate book is packed with 
foots concerning a wide range of the bacteriology 
of soil and water It would make an excellent 
foundation for a oouree, though its value to Hie 
student is reduoed by the absenoe of any references 
except to textbooks The names of many authors 
are given, but most of them are Central European 
The language and planning of the book are dear, 
and the work oan be ooraially recommended 
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Physics and the Public Mind 

By Prof Hibbxbt Dhtolr, Imperial College of Scienoe, South Kensington 


AN epoch in eaienoe u mvariably followed by 
/a. a general change of attitude towards lira 
as a whole, which is none the lew profound because 
it lacks the dramatic suddenness of its precursor 
Newtonian mechanics had no direct bearing on 
vulgar hopes and fears, yet the popular reaction 
to the appearanoe of a comet in the eighteenth 
century was not that of the sixteenth, even among 
those who knew nothing of gravitation Organic 
evolution was not obviously oonoemed with 
sociology, yet to 8penoer the word ‘progress’ 
meant something other than it meant to Rousseau 
No scientific idea lives to itself or dies to itself 
The responsibility which this fact lays on the 
shoulders of the man of scienoe weighs not on his 
researches hut on his treatment of their results 
By the very essence of his calling he is oonaecrated 
to truth, and he must know all her ways, whatever 
their effect on human institutions and beliefs 
But, by the same token, he must see that his 

r irt on what he finds does not mislead , above 
. that it does not oontam a denial of the spirit 
of research itself 

Far I say, this is death and the sole death, 
When a man s loss oomes to him from his gam, 
Darkness from light, from knowledge ignorance 

Difficult as it must always be properly to esti¬ 
mate current events, it is clear beyond question 
that the post War years have seen a development 
of fundamental physical ideas such as history has 
rarely reoordod Already the theoretical physicist 
of middle age, if he has time to muse at all, oon 
templates the outlook of his youth with something 
of tne feelings with which he regards medieval 
thought It la only fitfully that he realises, with 
a mild shook of surprise, that this archaic attitude 
was onoe natural to himself and is still put of 
the mental equipment of most of “that section 
of ins oon temporaries which is called the public” 
On the world at large the impact of the new ideas 
must necessarily work more gently and slowly, 
but no lees inevitably Sooner or later, soma! 
institutions, literature, art, religion will reflect the 

K change, and it is not too early to inquire how the 
' "c mind is reacting to the scientific revolution 
, for on that reaction will depend the more 
subtle developments in the various fields of 
practical human interest 
At first sight the omens are pleasing Thanks 
largely to broad oast mg and the great skill m ex 
position shown by oertiun of oar physicists, 
popular attention is given to things edentiflo 
probably in greater measure than ever before 
Not only so, but the recognition is general that 
scienoe has something vital to contribute to the 
various departments of thought, feeling and action, 
and there is a genuine desire to know what that 
contribution might be Superficially this is all 


When we look deeper into the phenomenon, 
however, grounds for misgiving appear The 
remarkable fact that books of scienoe have 
beoome best sellers admits of two possible erplana 
toons either the most widespread desire of the 
public has ohanged, so that it is now for scientific 
thought instead of thoughtless diversion, or else 
books of scienoe have changed so as to provide 
thoughtless diversion instead of scientific thought 
Unfortunately the latter alternative appears to be 
nearer the truth 

There was a time when the writer of science 
for the public demanded considerable mental 
effort from his readers, aa a tribute befitting the 
dignity of his subject He showed them the steep 
and thorny way to heaven Nevertheless he led 
them there if they were willing to follow him 
To day we are only too familiar with the primrose 

S th to the everlasting bonfire Writers such as 
ill and Lockyer not only described the achieve¬ 
ments of scienoe , they indicated also the steps 
towards those achievements, appealing to reason 
to approve the oourse as well as to admiration to 
applaud the goal The modem successors of these 
men cue too prone to present the achievements, 
made alluring by their plumage of paradox, and 
to prevent aooess to the stops by a mysterious 
guardian who, finger on hp, whispers in hushed 
tones the magio word, Mathematics The oon 
sequenoe is inevitable The reader not only enjoys 
the fun, but also feels at liberty to claim scienoe 
in support of whatever philosophical or religious 
dogmas he may hold, paradox lending itself readily 
to favourable interpretation by contradictory 
creeds Any scruples of oonscienoe he may feel 
at taking this royal road to learning are allayed 
by the aseuranoe that he need not think for bum- 
self smoe in any case the argument is beyond him 
Small wonder that the age when scienoe is most 
difficult is the age when it is most popular 
To make the point definite, let us oonoentrate 
attention on one of the most prominent elements 
of the new nescience—the doctrine of indeter¬ 
minacy It is widely preached that modem 
scienoe is essentially indeterministic, and that 
therefore we may not only believe m human free 
will if we like—which, of course, we could always 
do—but also olaim scientific support for it Thus 
idea, emanating from men of scienoe with the 
highest cred e ntials, has spread, both directly and 
through various grades of intermediary expositors, 
to the pulpit, the newspaper and the market-plaoe 
Authority for the idea is everywhere, evidence 
for it, however, u far to seek As an example we 
may dte an earnest little book reoently written 
by a doctor of scienoe with the object of showing 
the plain man the trend of modern scienoe and 
philosophy “The work of Dnrao,” he writes, 
“suggests a somewhat transcendental nature of 
matter, while that of Heisenberg is particularly 
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» wni«<«iit because tt haa knocked the bottom out 
of the idea of predestination, put probability in 
its plooe, and shown that there is even a physical 
basis for the belief m free will os a factor of 
existence ” When we seek for evidence for this 
remarkable statement, all we meet with u the 


the small errors inevitable in hu m a n experiment^, 
but the very statement which Dirac makes m 
based on thus constancy It will not do, for 
example, if be can say merely that a spectrum 
produced m Prof Fowler s laboratory on such and 
such a date contained a line of which the wave- 


following "The mathematicians ore among the length on the following day appeared to Prof 

most trustworthy of intellectual guides Physics Curtis to be so many unite m terms of a scale which 

is essentially a mathematical subject, and over some yean before had been found by on employee 

some of the ground we have to traverse the of Messrs Hilger to bear a certain relation to a 

experimental physicist will still accompany us, still earlier state of the standard metre Unless 

but eventually we may have to trust the mathe he can say quite generally and definitely that the 

matiman atone ” When a doctor of saenoe (who, wave length of Ha is that and nothing else, the 

it may be said, implies that he himself is unable whole system of quantum mechanics collapses for 

to follow the mathematical arguments) can write want of evidence If, then, the conclusion quoted 

in these terms, we may wonder whether the u true it automatically knocks away its own 

twentieth century differs intellectually from the support and all reason for believing it vanishes 

sixteenth exoept in the substitution of the mathe This argument is very simple, and it is 
matician for the medieval philosopher irrefutable It makes no appeal to the algebra 

The protest will at onoe be raised ‘What oan of matnoes or group theory, but rests on the 

one do ? Theoretical physics is indisputably elementary logical principle that on argument 

beyond expression in popular terms, and is one whose conclusion violates its premises cannot 

to keep some of the greatest intellectual adventures be sound Twenty years ago it would have 

of history as a secret possession because they oocurred at onoe to any person of ordinary 

cannot be described in their fullness without intelligence, but to day what do we find ? Half 

mathematical language V The reply is that the the world proclaim with joy that at last the most 

evil does not he in the incompleteness of the exact of soienoes has established the freedom of 
presentation—that must always exist—but in its the will, while the rest nt in bewildered silence, 

character Conclusions ore presented as mathe restraining the protest they long to make from 

matically demonstrated which mathematic* has fear that mathematics might have ways of dis¬ 
not only not demonstrated but is also inherently proving the obvious The spectacle would be 

incapable of demonstrating Mathematics is thus amusing if it were not so serious 
portrayed as the magic wand of the few instead Let us understand the position dearly It will 
of the concentrated reason of all Once the not do to scoff at quantum mechanic* and look 

supreme expression and inspired Word of Reason, upon the modern developments of physics as a 

it nos beoome an mdulgenoe, granting absolution malignant growth from which scionoe may recover 

for the wildest excesses erf irrationality Instead under the surgeon’s knife , they ore, on the oon- 

of being a mental tome, its very name has become trary, a mutation in the authentic line of develop 

a mental opiate, and elementary fallacies which a ment of thought Dirao is not the fool he may 

generation ago would have been detected by the superficially appear , he possesses one of the very 

most ordinary of thinkers, now deceive the ocutest greatest minds our age has produced The fault 

minds, which lie bemused under its spell is not that we are living in on age of darkness. 

To exemplify this it is not necessary to take but that the bnlhanoe of the time is m a kin g us 

the more outrageous application to human free blind, that loss oomos to us from our gam and 

will, which in actual fact has not yet been shown ignoranoe from our knowledge What is wanted 

to bear any relation at all to physics We oan is a reformulation of the philosophical foundations 

go deeper and look at the purely inorganic in of science, so that sense shall not have to express 

determmacy The banc expression of this doctrine itself in nonsensical terms The philosopher may 

is to be found in Prof Dirac’s “Quantum give it to us but there is more hope from the 

Mechanics ’ ‘ When an observation is made on man of saenoe, for in the present situation it is 

any atomic system that has been prepared m a not so difficult for him to acquire sufficient 

given way ana is thus in a given state, the result philosophical knowledge and acumen os it is for 

will not in general be determinate, i e , if the philosopher to familiarise himself with physics 

the experiment is repeated several times under But the manner of its coming is of minor import 

identical conditions several different results may anoe the great thing is to get it 

be obtained ” Let us see how this astonishing We are not u nf a mili ar with this demand or 
conclusion has been reached. with attempts to satisfy it, but there is little sign 

The whole of quantum mechanics, of which this that the real desideratum is properly understood 

is a part, been built up as an attempt to It is not sufficient to impeach Victorian osaiimp- 

explain the results of experiment Now not only tions and declare how much wiser we are now 

is it true that not one experiment, hiss ever been The new philosophy mast not merely reveal the 

repeated severe! tunes irndw iden tical conditions falsity of the old, it most embody all it* truth 

without the rnm° result having been obtained To resort anoe more to imagery, the relation of 

(allowing, of oouree, as has always been done, for what we ore offered to what we need is somewhat 
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as follows In surveying the physical landscape 
we have discovered certain facts which we cannot 
fit into the same plan aa the more familiar ones 
every attempt to co-ordinate them involve* na m 
absurdity There are two ways out of the diffi¬ 
culty The first, which appears to be the only 
one attempted—or, at any rate, popularised—so 
far is to assume that the landscape u absurd, and 
that instead of marvelling that we cannot make 
a rational conception of it, we should rather pity 
our former inability to see that absurdity is the 
essence of Nature The second way, which at 
least seems worth trying, is to change our point 
of view until the spectacle again becomes ooheirent 
To do this is not easy it is much pleasanter to 
lie in a bed of chaos and smile at our folly in 
thinking reason worth while But the tune may 
Come when we shall regret such a choice 
It is a question for the specialist now, but in a 
few decades it will be a matter of universal 
importance, for the abstract thought of one 
generation, operating unperoeived by the majority, 
directs the practical activities of the next It 
is not merely scientifically indefensible, it is 
socially tragic when a tremendous forward leap 
in human thought, about which the publio u 
curious to a degree never before witnessed, u 
represented as a negation, by an unintelligible 
formula, of all that has been proved trustworthy 
in the past, when a man like Sir Arthur 
Eddington, who is responsible for the most valiant 
attempt yet made to form a positive unity of the 


Diet and Dental 

I T is now well established that there is an 
intimate relationship between the structure 
of the teeth m animals and the composition of 
their food supply, as well as between the latter 
and oertain forms of dental disease The work of 
Mrs Mellanby on these problems has already been 
referred to m these columns (Natum, 126, 004, 
1980 127, 977 , 1931) llie results of these 

researches led naturally to an investigation of the 
problem of dental canes m human Wigs, along 
original lines, with the view of determining 
whether a similar relationship between diet and 
structure and disease held here also An interim 
report of a clinical tnal by the Committee upon 
Dental Disease was issued in 1931 (Natum, 
129, 83. 1932) and is now followed by the full 
acoount of Mrs Mellanby’* experiments upon the 
effect of diet on dental structure and disease in 
man* 

An aooount is given first of normal and abnormal 
development and structure of the teeth by 
normal is meant the perfect structure which can 
be obtained m animals receiving vitamin D and a 
sufficiency of oaloium and phosphorus The normal 
tooth is creamy white, smooth and shiny m 



new ideas, oan for public instruction give as a 
summary of the whole situation the vague and 
msec urate phrase, “Something unknown is doing 
we don’t know what”, when Sir James Jeans 
can so far forget his own admirable work as to 
write, “Heisenberg now makes it appear that 
Nature abhors accuracy and precision above all 
things”, and when the only means the truth 
seeker has of detecting the falsity of these state 
ments—namely, the exercise of the reason with 
which he is naturally endowed—is made impotent 
by the suggestion that mathematics, which he has 
no tune to learn, has discovered how to prove 
the illogical There is here a situation far more 
serious in the long r un than many of the problems 
which agitate publio life to-day 
Freedom of thought may be attacked m two 
ways Many recently have been moved to protest 
against the use of external force for this purpose 
But, regrettable aa such oontrol is, it cannot by 
its very nature constitute a real limitation Stone 
walls do not a prison make, and history has shown 
that the blood of the martyrs is the seed of the 
Church Infinitely more dangerous is the menace 
to thought from thought itself When, in the name 
of scienoe, criticism is not chained but drugged, 
and unreason, in robes not its own, receives the 
homage meant for reaeon, thought is enslaved 
indeed Those who are wise enough to see how 
the social life of a people is related to its mental 
state will soaroely contemplate the future with 
equanimity 


Disease in Man 

appearance, the enamel is relatively thick and 
regular in outline, with a more or leas regular, 
systematic arrangement of the prisms and com¬ 
paratively little pigmentation The dentine is 
relatively thick and shows no poorly calcified 
areas (or mterglobular spaces) Such spaoes are 
rare m animals living under natural conditions, 
but in civilised man, who lives under artificial 
conditions, their presence is the rule rather than 
the exception Teeth oan be graded aooordmg to 
the surface character of the enamel, even while 
still in the mouth good correlation was found 
between surfaoe texture and minute structure in 
the shed or extracted teeth submitted to micro- 
soopical examination, so that it is possible to infer 
the histological structure of teeth while stall in the 
mouth 

In a collection of more than 2,000 shed and 
extracted teeth, it was found that, whether 
assessed by surfaoe or histologioal examination, 
the majority of the deciduous teeth were defective 
(hypoplastic) m structure, the mourn being the 
best and the second molars the worst formed 
Teeth collected from private souroes were better 
oal rifled than those from publio elementary school 
children The majority of the permanent teeth 
were also hypoplastao The teeth of two groups of 
children were also examined, the first in a hospital 
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for surgical tuberculosis (1,684 deciduous and 
1,463 permanent teeth) end the other in oottege 
homes (12,807 deciduous and 14,078 permanent 
teeth) 21 per oent of the deciduous teeth of the 
latter group and 7 per oent of those of the former 
had no defects , 32 per oent of the former’s but 
only 6 per oent of the latter's were very hypoplastio 
As regards the permanent teeth, 1 per oent were 
normal in the hospital children and 24 per oent m 
the oottage homes children, 43 and 8 per oent 
being very hypoplastio respectively Histologioal 
examination indicated that m the majority of 
deciduous teeth the part formed before birth was 
well calcified, the defects beginning to form how 
ever, soon after birth 

As regards canes, of which three degrees were 
arbitrarily reoogmsed, it was found that 27 per 
oent of the deciduous teeth of British children 
were free from the disease, while 42 per oent were 
very carious 67 per oent of the incisors but only 
4 per oent of the second molars were canes free , 
10 per cent of the incisors and 63 per oent of the 
second molars were severely affected The teeth 
oollected from private sources were lees canous 
than those of the children from public elementary 
schools Canes was also more prevalent in the 
children m hospital than in those in the oottage 
homes 47 per oent of the teeth in the former 
group and 73 6 per oent of those in the latter were 
free from the disease Canes was extensive m 22 
per oent and in 7 per cent respectively m the 
two groups 68 per oent and 83 per oent of the 
permanent teeth were healthy The incisors and 
canines were the least and the first molars the 
most affected 

The data given above suggest that there is a close 
relationship between the structure of the teeth and 
their liability to canes It was found on analysing 
the figures more olosely that, of the deciduous 
teeth diag n osed as normal by surface appearance 
or by the histologioal structure of the enamel or 
dentine, 77-83 per oent were free from canes, 
whilst 2-10 6 per cent were severely affected On 
the other hand, of those diagnosed as very hypo 
plastic, only 7-9 per oent were free from canes, 
60 6-73 per oent being severely affected The 
same general association holds also in the case of 
the teeth examined in the mouth, including the 
permanent teeth Mrs Mellanby concludes "It 
can therefore be stated as a general hypothesis 
that there is a close direct association between 
structure and canes ” 

Only m 11 2 per oent of the deciduous teeth was 
no direct association found, 6 1 per oent being too 
canons for the structure and 6 1 per oent lees 
carious than might have been expected from the 
structure Examination of the sections for the 
presence of secondary dentine and its structure 
when present showed that teeth of poor structure 
yet free from oaries had well calcified dentine, 
whilst the latter was usually imperfectly formed 
when earns appeared in a tooth* eriginally well 
formed In other words, the defensive reactions 
of the teeth after eruption play a part in the 


association between structure and canes Only about 
2 per oent of the 1,500 teeth examined were gross 
exceptions to the two hypotheses of direct aasoci- 
ation between structure and incidence of canes and 
that there may be a change m the resistance of 
the teeth after eruption whloh is indicated by the 
character of the secondary dentine 
The next step was the experimental confirmation 
of the relationship between diet and structure and 
so between diet and canes m human beings Four 
successive investigations were made in a Sheffield 
Hospital for surgical tuberculosis and afterwards 
two concurrent tests on ohildren in the Birmingham 
Cottage Homes, one lasting for two years and the 
other for a year and a half The ordinary diets 
given the children were those commonly considered 
adequate in all respects the modifications made 
were additions of oatmeal, olive oil, ood liver oil 
or radiostol (irradiated ergosterol), and milk, butter 
and eggs, or removal of oatmeal and other cereals 
The energy value, fat, protein and carbohydrate 
content, as well as the amounts of oalmum and 
phosphorus present, were kept as constant as 
possible in the different diets, on the oereal-free 
diet the carbohydrate was reduoed and the fat 
proportionately increased In the Sheffield in¬ 
vestigations, considering only the ohildren leas 
than six years old (as the average age in the earlier 
investigations was about eight years), it was found 
that the average number of teeth per child showing 
initiation or spread of canes was reduoed from 66 
on the diet containing no extra vitamins A and D, 
but with increased oatmeal, to 0 37 on the oereal 
free diet with addition of ood liver oil and radiostol 
solution daily The average number of teeth per 
child in which oanes showed hardening was 
increased from 0 2 to 4 7 The Bir min g h a m results 
bore out those previously obtained in Sheffield and 
showed that vitamin D is an important factor in 
checking the initiation of fresh oanes, diminishing 
the spread of old oanes and arresting the infective 
process in many canous teeth 

Following the discussion of the experimental 
evidenoe m favour of the thesis that diet and 
dental disease are intimately related through the 
venations in structure of the toeth which can be 
produced by changing the diet, the report oon 
aiders the racial distribution of oanes, sinoe the 
thesis ought to be capable of explaining the relative 
immunity or susceptibility iff races and com¬ 
munities in various parts of the world A review 
of the available evidence suggests that the mam 
conditions responsible for immunity from dental 
decay are prolonged breast feeding with s supple 
mentary diet often for three or even six years and 
a high intake of vitamin D (or exposure of the body 
to the sun) together with a sufficiency of calmum 
and phosphorus A high carbohydrate diet (oereals 
or potatoes) is compatible with good teeth provided 
the supply of vitamin D, calcium and phosphorus 
is also sufficiently great Canes is especially 
rampant where oereals form a large part iff 
the diet, breast-feeding is short, the intake 
of milk, eggs and anlmeJ fats is ■mull and 



NATURE 


June 2 , 1934 


sunshine u negligible or rendered ineffective by 
clothing 

It has thua been shown that perfectly calcified 
and regularly arranged teeth can be produoed by 
including in the maternal diet during pregnancy 
and lactation, and in the diet of the offspring at 
the tune of dental development, substances con 
taming much vitamin D, calcium and phosphorus, 
suoh as milk, eggs fish and animal fate, and that 
oereals, especially those rich in embryo suoh as oat 
meal, tend to produce hypoplastic teeth and call for 
a correspondingly larger supply of calcifying foods 
for good development It has further been estab 
fished that the teeth of the majority of children in 
Great Britain are imperfect m structure that 
dental canes is more likely to attack suoh teeth 
than perfect teeth with normal enamel and dentine 


and a smooth surface , that the reeutanoe to oaries 
can be increased independently of the original 
structure by giving a diet containing much vitamin 
D, oaloium and phosphorus or decreased by a diet 
noh m cereals If these general principles of 
feeding were widely adopted, there Is little doubt 
that dental canes (and also pyorrhoea, to which 
a deficient intake of vitamin A predisposes) will 
cesse to be the scourge they are at the present 
time It may finally be pom ted out that none of 
these conclusions conflicts with the generally ae 
oepted idea that the exciting cause of canes is the 
growth of micro organisms m the mouth the 
novelty is the proof that the tooth can resist the 
onslaught of the microbes by the absorption and 
assimilation into the body tissues of oertain specific 
dietary factors 


Obituary 


Mb E M Edkn 

E DGAR MARK FDEN died on February 10 at 
the age of sixty years Ho was the eldest son 
of William Eden, an artist, and was educated at 
University College, London After a period with 
Messrs Willans and Robinson ended by ill health 
from which he was never wholly free he became 
a demonstrator at University College under Prof 
Hudson Be are, by whom he was greatly influenced 
In 1907 he became leoturer at Armstrong College 
where he remained until his life work began m 
1915 

The National Physical Laboratory had under 
taken the testing of all gauges for the manufacture 
of munitions The old methods were inadequate 
to deal with the immense number of gauges, and 
especially screw gauges , entirely new and simpler 
methods were necessary Here Eden's genius 
found itB appropriate field Many others Bhared 
in the work but they would agree that every 
method finally adopted owed something to his 
inspiration, and that many of the most important 
owed everything The Simple machines that he 
devised for the most intricate measurements did 
muoh more than solve an urgent war problem 
They enabled British manufacturers to test their 
own products and to raise appreciably their 
standard of accuracy In the list of those who 
have led the post War reconstruction of our 
industries Eden s name should stand high 
In 1919 Eden joined the original staff of the 
newly founded Research Laboratories of the 
General Electno Co, Ltd , as head of the work 
shops His work now covered a muoh wider range, 
but knowledge of it was necessarily confined to a 
narrower circfe Diaoeming visitors to the Physical 
Society s Exhibition will have realised that its 
quality remained unchanged , but only his col 
leagues know how much of any success they may 
have achieved is due to it 
It is impossible to describe examples of his 
work in a raw words, reference must be made to 


published accounts, for example, in Bolt's ' Gauges 
and Fine Measurements’ and m the Journal of 
Scientific Instruments (May 1922, and vol 2, p 119) 
All his work had a common feature an eoonomy 
of means and of material characteristic) alike of the 
best science and the best art Among modern 
Englishmen only Rayleigh and Horace Darwin 
can be compared with him m this matter Like 
them he always went straight to fundamentals 
he would not even take a hackneyed formula from 
a textbook , he always worked it out for himself 
The oolleague who brought him a sketch was often 
diaoonoortod to find the final apparatus shorn of 
all his oheruhed ingenuities , but it always worked 
at a first trial, and achieved exactly what was 
required of it, neither more nor less 
' The same hatred of elaboration and ostentation 
inspired Eden’s private life He loved wild flowers 
but not the formal garden the elegance of Mozart 
but not the grandeur of heavy orchestration It 
made him a true peace lover, only his duty to 
his young family persuaded him, after a bitter 
struggle to take even an indirect part in hated 
strife Yet he was no shrill pacifist, quarrels 
vanished like smoke before his genial smile and 
kindly, but caustic, humour He was a perfect 
host and his accounts of workshop doings at 
staff meetings were so ontertaimng that they 
became recognised as among the Laboratory 
treats We are all muoh poorer for his loss though 
the world at large may never know it He leaves 
a widow and four sons 


Db H M Cadbll 

Thb sudden death of Dr H M Cadell on 
April 10 at the age of seventy-three yean has 
deprived Edinburgh and its neighbourhood of a 
distinguished scientific worker and of one who 
played a conspicuous and most useful part in the 
life of the community Bom m 1800, he was 
educated at the University of Edinburgh and at 
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Clausthal Royal Mining Academy, Germany He 
was one of the first band of students who studied 
under Archibald Geike, and at the age of twenty- 
throe years he became a member of HM Geological 
Survey He always regarded it as a privilege that 
he was sent to the field as a junior member of the 
staff under Peach and Home in the survey of the 
north-west Highlands, and an acoount of his 
laboratory experiments illustrating the mode of 
production of the complicated tectonics of that 
region is moluded m their classic memoir On 
succeeding to the family estate in 1888 he retired 
from the Survey after only five years’ service, but 
his interest m geology and geography continued 
unabated, and he was the author of a long senes 
of geological and geographical papers, many of 
whioh were the results of observations made during 
his frequent and extensive travels 

Cadell’s more important publications dealt with 
the oil shale field and general geology of West 
Lothian, and with the geological history of the 
Forth valley He was essentially a practical 
geologist and took an active part m the develop 
raent of the ooal- and oil shale fields of West 
Lothian, and in the reclamation of the muddy 
foreshore along parts of the Firth of Forth Ho 
was also interested m the exploitation of the coal 
resources of Spitsbergen 

The vanoua scientific societies in Edinburgh 
particularly the Royal Scottish Geographical 
Society, the Royal Society of Edinburgh, and the 
Edinburgh Geological Society owe Dr Cadell a 
great debt of gratitude for many servioos rendered 
and for generous financial support He led the 
life of a country gentleman and became a county 
magnate, serving in various capacities on the 
County Council of Linlithgow, and becoming 
Deputy Lieutenant He also served in the ‘volun 
tears’ for twenty-four yean and retired m 1906 
with the rank of Lieut Colonel and Hon Colonel, 
VD 

Cadell’s semoes to the University of Edinburgh 
were many, and special mention may be mado of 
the interest he took in the founding of the chairs 
of mining and of geography As a recognition of 
bis scientific attainments and publio work he was 
awarded the honorary degree of LLD by the 
University in 1932 

It is rare to find combined in one personality 
gifts of suoh a varied nature, and he will be greatly 
missed in Edinburgh T J Jbhu 

Db J P VAN DXB StOK 

Johann xs Pattujs van dxb Stok was bom on 
January 14, 1851, at Zuilen, near Utreoht He 
studied at the University at Utreoht and took his 
degree of doctor m physics and mathematics in 
1874 In 1877 he went to Java as sub-director of 
the Magnetio and Meteorological Observatory at 
Batavia, waa appointed director m 1882 and retired 
as suoh u 1899 

Van der Stok’s first publications dealt with 
periods in terrestrial magnetum and meteorology 


m relation to the sun and mom, and the observa¬ 
tory at Batavia oo operated m many international 
researches in seismology, terrestrial magnetism and 
cloud studies Hu most important work, however, 
were his tidal studies, based on Darwin’s method 
By a skilful arrangement of direct readings of tide 
gauges at well chosen hours, and many original 
methods of discussing the results, he was able to 
disentangle completely the very complex tidal 
phenomena in the Archipelago The results have 
been published in a senes of sixteen papers and in 
the atlas ‘ Wind, Weather, Tides and Tidal 
Streams in the East Indian Archipelago” Tide 
prediction, highly important for shipping especially 
near Sourabaya, has since been carried out by 
Van der 8tok’s methods largely by native assistants 
After his return to Holland, Van der Stok 
became director of the oceanographical depart¬ 
ment of the Meteorological Institute at De Bilt 
and remained so until 1923 There his principal 
work was the supervision of the publication 
of oceanographical atlases of the Indian and 
Atlantic Ooeana, but he oontmued also his tidal 
work and publuhed an “Elementary Theory of 
the Tides” with numerous tidal constants for the 
East Indian Archipelago, which has been trans¬ 
lated into German He also publuhed through 
tho Amsterdam Academy of Sciences many 
studies in climatology and dynamical meteorology 
He was the first to mtroduoe stability’ as a 
numerical indication of the degree of variability 
in direction of wind and current vectors, and one 
of the first to use and investigate frequency 
tables and curves in climatology—wo need only 
mention his treatment of tides m the North Sea 
and of the climate of the North Sea deduoed from 
lightship observations After several yean of 
illness, borne with exceptional patienoe and cheer¬ 
fulness, he died on March 29, 1934, at the age of 
eighty three years Throughout the world hu 
name will be gratefully remembered 

E van Evxrdingbn 


Thb death is announced of Fredenok William 
Christian, anthropologist and explorer, city 
librarian of Christchurch, New Zealand, which tow 
place at the age of sixty six years at Wellington, 
N Z F W Christian the son of E H Christian, 
waa bom at Putney Hill on June 15, 1867, and 
educated at Eton and Balhol College, Oxford 
After taking hu degree he became interested in 
the exploration of the Pacific, and more par¬ 
ticularly of the ulands of Micronesia Hu ethno¬ 
graphical observations m this area were of enduring 
value and continue to be the best and most 
authoritative account of some of the lesser known 
ulands Hu best-known and most frequently 
quoted work is “The Caroline Islands” (1899) 
He also publuhed ‘ Eastern Pacifio Lands" (1910) 
and a comparative study of a number of the 
Oceanio languages He was a frequent con¬ 
tributor to the publications of the Polynesian 
Society and other scientific journals 
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News and Views 


Su Sidney Harmer, KBE, FR.S 

Sib Sidniy Habkxb, who reooivod the Linnean 
Medal at the anniversary meeting of the Linnean 
Society on May 24, has had a long and distinguished 
career as a xoologist, and is still aotively engaged m 
research His published works deal for the most 
part with two widely different groups of animals, the 
Polygon and the Oetaoea Hu first paper (1884) 
described the anatomy of Loxotoma, and his most 
reoent, issued this year, was the thud instalment of 
his great report on the Polyxoa of the Stboga expo 
dition Perhaps his most outstanding contributions 
to scienoe have been the demonstration of the 
ohordate affinities of CephalaUeoue (published m an 
appendix to Molntoshs Challenger Report, 1887), 
and his disoovery of embryonic fission m oyolostom 
atous Polyxoa (1803) While superintendent of the 
University Museum of Zoology, Cambridge, Harmer, 
in collaboration with the late Sir Arthur Shipley, 
planned and edited the great Cambridge Natural 
History the ten volumes of whioh appeared between 
1806 and 1000 

In 1000 Harmer left Cambridge to become keeper 
of moology m the British Museum (Natural History) 
and ten years later he was appointed director of that 
institution Shortly after he went to the Museum 
he devised a scheme with the oo-operation of the 
Board of Trade and the Coast Guard, for recording 
the ocourrenoo of Cetaoia stranded on the British 
ooastH, and in the oourse of twenty years a vast 
amount of information has accumulated in regard to 
the distribution, migration, and seasonal occurrence 
of the various species Much of this information, 
but not the whole of it hag been embodied in the ten 
reports published by Harmer From the beginning 
of his association with the Museum, Harmer also 
took a leading part m pressing on suooessive govern 
ments the urgent need for the regulation of the whale 
fisheries, particularly in the Antarctic Ha efforts 
were largely responsible for the organisation of the 
very important scheme of ooeanographioal research 
now being oamod out by Dr Stanley Kemp and hu 
staff for the ‘Disoovery ' Committee, an undertaking 
whioh can only be oomjiared in importance with the 
Challenger expedition 

Prof W B Scott 

Thb Boston Society of Natural History has 
awarded the Walker Grand Honorary Pnxe of 500 
dollars to Prat William Berryman Scott, of Pnaoeton, 
New Jersey, for ‘ his half oentury of oonspiouous 
effort to advanoe tip science of vertebrate paleonto 
logy m North America” Prof Soott is pro fe sso r 
emeritus at Prmoeton University, where he held tbs 
Blair professorship of geology and paleontology from 
1884 until 1980 He was bom m Omomnati, 1858, 
rooervod his bachelor's degree from Prmoeton, D 
from Heidelberg, LLD from the University of 
Pennsylvania, and honorary dootorates of scienoe 
from Harvard and Oxford He is a past president of 


the Geological Society of America and the Paleonto 
logical Society of America, his specialty having been 
vertebrate paleontology He » the author of 
a well known geological textbook, also of the 
‘History of Land Mammals in the Western Henu 
sphere”, and of the Theory of Evolution”, and has 
written some fifty monographs on geological and 
paleontological subjects The Walker Grand Prise 
is awarded by the Society from the trust fund given 
by Dr William J Walker in 1884 not oftener than 
once m five years, for such scientific investigation or 
disoovery m natural history as the Society may think 
deserving thereof, providing such investigation or 
disoovery shall first have been made known and 
published in the United States The award is made 
solely for ment 

Henry Pranas Blandford, FRS (1834-93) 

Henry Francis Blandvord, the distinguished 
meteorologist and geologist, brother of William 
Thomas Blandford (1832 1905) president of the 
Geological Society, was bom in Bouverie Street 
Wbitefriars London on June 3, 1884 Like his 
brother, ho was trained at the Royal School of Minos 
under Do la Bee he Smyth and Percy and at the 
Bfining Academy of Freiburg, and in 1855 with hix 
brother joined the Geological Survey of India After 
serving for seven years ill health compelled him to 
resign from thn Survey and he beoome a professor at 
Presidency College, Calcutta, a post he held from 
1862 until 1874 Irom 1867 he was also moteoro 
logical reporter to the Government of Bengal, making 
a close study of oyclones, and in 1874 was appointed 
chief of the Meteorological Department of India 
Retiring in 1888 he took up his residence at Folke 
stone He died on January 28, 1893, at the 00m 
paratively early age of fifty eight years Elected 
F O S m 1862, and F R S in 1880, in 1884 he was 
elected president of the Asiatic Society of Bengal 
He wrote some fifty papers on meteorology and 
geology, and his work as a meteorologist caused him 
to be elected an honorary member of various foreign 
meteorological societies 

Francesco Den 11, 1834 94 

On June 7 the centenary occurs of the birth at 
Naples of Father Francesco Densa, the eminent 
Italian aatronomer and meteorologist At the age 
of sixteen yean, he joined the order of Bamabites 
and studied at Rome, where he came under the m 
ftuenoe of Seochi, the astronomer From 1856 until 
1890 he was attached to the Bamabite College at 
Monoalien, whore m 1859 he established an obeer 
vatory Keenly interested m meteorology, he did 
much to Anther its study m Italy, founding the 
BoUetxno menmle da MtUomlogvi, and in 1881 was 
chosen to be the first president of the Italian Meteoro 
logical Society He was also well known for hie 
observations on meteors and his researches m 
terrestrial magnetism He repr es en ted the Pope at 
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the Congress of S cie ntafl o Societies held m Franoe m I reoogmsed am a good value for famtltee with growing 


1884, and again at the Pan* Congress held in 1887 
to inaugurate the Aatrographio Chart of the heavens 
Through him the Vatican Observatory waa chosen 
as one of the eighteen observatories to take photo 
graphs for the preparation of the Chart, and m 1880 
he was appointed as its director He died at the 
Vatican on December 14, 1884, at the age of sixty 
jears He had been elected an honorary member 
of the Royal Meteorological Society in 1870, and at 
the time of his death waa president of the Acoademia 
dei Nuova Linoei 

Prof Ernst KOster 

Paor Ernst KOstrb, who has been for thirty-one 
jeers editor of the Znltchryft fur WwtnschafUicKe 
Mtkrotkopte, has been elected to honorary fellow 
ship of the Royal Mioroecopio&l Society Prof 
Kuster is professor of botany in the University, and 
director of the Botanical Institute and Gardens, 
Giessen He was previously assistant in the Botanical 
Institutes at Munich and at Hallo, professor of botany 
In the University of Kiel, and later in tho University 
of Bonn He is the author of Pathologisohe Pflanx 
enanatoraie” (3rd Ed , Jena, 1825), “Anleitung aur 
Kultur der Mikroorganismen” (3rd Ed, Leipzig, 
1821), Uober Zonenbildung m kolloidalen Median” 
(2nd Ed , Jena, 1831), and other botanical treatises, 
and of numerous soiontifio papers 

Economics of Nutrition 

In the report of the Committee on Nutrition of the 
British Medioal Association published last winter, the 
daily requirement of food was assessed at 8,400 
Calories, and it was reoommeaded that it should 
contain 50 gm of animal or first class protein These 
figures differed from those of the Committee of tho 
Ministry of Health, which were 3,000 Calories and 37 
gm of animal protein A controversy arose os to which 
set of data waa oorreet A conference of representa 
tives of the two oommittees has since met and pub 
lished a joint report (London HM Stationery Offioe 
2d net) The Ministry’s Committee gave 3,000 Calories 
as a guide for the energy value for large communities 
and institutions The figure of 3,400 Calories of 
the British Medioal Association Committee waa 
meant to apply to families with children with the 
man performing a moderate amount of muscular 
work, and to be subject to an allowance of 10 per 
cent for wpste As waa stated in an article discussing 
the position m Nature of January 13, p 58, there 
la no read difference between the figure* The joint 
committee points out that no hard and fast line can 
be, taken for differences in age and differences m 
work, and it gives a seals of Calories for different | 
people It is agreed that 80-100 gm of total protein 
suffices for the daily need, the precise amount de 
pending upon physique, occupation, habits, taste 
and climate As regards the amount of animal 
protein, it is {minted out that there has never been 
any exact determination of the dsajrable proportion 
of animal to vegetable protein, and that 37 gm is 
the lowest value obtained from statistics, 00 gm is 


ohildren, who need relatively more animal protein 
than adults 

Helium and Other Rare Gates 

In the second Roeoaroh and Development Lecture 
delivered under the auspices of tho British Soienoe 
Guild at tho Royal Institution on May 30, Lord 
Rutherford said that there is no more interesting 
story in the history of science than the sequenoe of 
events, towards the close of the last oentury, whioh 
led to the discovery and isolation of a new group 
of rare gases existing m the atmosphere by Lord 
Rayleigh and Sir William Ramsay The diaoovery 
that argon is present in the air m about one per 
oent hy volume was rapidly followed by the diaoovery 
of a whole new group of inert gases, namely helium, 
neon, krypton and xenon Neon is present in the 
air in only about one part m 100,000 by volume, 
and helium, krypton and xenon are present m still 
smaller quantities In the early stages, these gases 
could only be separated m small quantities after 
muoh expense and trouble, and in a sense were 
regarded as scientific curiosities The subsequent 
devi lopment of large liquid air plants for the separa 
tion of pure oxygen from tho atmosphere, in which 
many thousands of tons of air are liquefied annually, 
made possible arrangements for the separation of 
argon and neon in considerable quantities On 
aooount of their characteristic properties some of 
these gases have been found exceedingly useful to 
industry For example, more than 30,000 cubic 
metres of argon are used annually in Europe m tho 
production of the highly efficient gas filled electric 
lamps In all, about 45 million of these lamps are 
made each year, requiring the separation of argon 
from more than 5 000 tons of air Tho ease with 
whioh an eleotno discharge passes through neon, and 
its characteristic luminosity, have led to a great 
development m tho use of this rare gas for the 
illuminated signs with which wo are so familiar in 
our cities to-day 

In some respects, however, the history of the use 
of helium is Btill more striking The presenoo of this 
gas was first detected in the sun by Sir Norman 
Lookycr m 1868 and for this reason he named it 
helium' The presenoe of helium on the earth was 
first observed by Ramsay in 1885 m the gases 
released from old radioaotivo minerals In the course 
of the next ten years, a few cubio metres of helium 
were laboriously extracted from radioactive minerals 
During the War, tho Board of Invention and Research 
of the Admiralty reoogmsed that it would be muoh 
safor if observation balloons and dirigibles oould bo 
filled with a light, non inflammable gas like helium 
rather than with hydrogen, for there is only eight 
per oent difference in their respective lifting powers. 
At the suggestion of the Board, Prof J C McLennan, 
of the University of Toronto, made a systematic 
examination of the helium resouroes of the Empire. 

I It was found that huge supplies of helium were 
available m the natural gaa fields of southern Alberta, 
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and arrangement* were made on a semi wimmumil 
scale to purify the helium by liquefying the me t hane 
and other gases present About the tame time, 
the Bureau of Mines of the United States began 
similar experiments, using the natural gases of 
Texas, which are noh in helium At the end of the 
War, millions of cubic feet of helium were separated 
by liquefaction methods, and the cost was found 
to be sufficiently low to use it in airships in place 
of hydrogen The U S airships, the Shenandoah 
and the Akron, were both filled with hehum to 
avoid the dangert of fire Apart from this and other 
industrial usee, helium is of great importance in the 
liquid form for attaining temperatures not far 
removed from absolute aero A number of cryogenic 
laboratories employing hquid helium are in active 
operation m Europe, Canada and the United States, 
for the study of the properties of matter near the 
absolute sero of temperatures 

Congress of Anthropological and Ethnological Sciences 

A ntiuxnuBY programme of the first session of 
the International Congress of Anthropological and 
Ethnological Sciences to meet in London under the 
presidency of the Earl of Onslow from July 30 until 
August 4 next is now available The headquarters will 
be at University College, Gower Street, W C 3 The 
inaugural meeting will take plaoe in the Great Hall 
of the College on July 30 at 3 p m , when H R H the 
Duke of York will receive the delegatee and declare 
the Congress open, and Lord Onslow will deliver his 
presidential address On the same day at 10 pm 
HM Government will hold a reception of the 
members of the Congress at Lancaster House, St 
James’s, S W The business of the Congress will be 
conducted in general and sectional meetings At the 
first of the general meetings, which will be held on 
July 31 at 8 30 p m , Sir Aurel Stem will deliver the 
Huxley Memorial Lecture of the Royal Anthropo 
logical Institute and will reoeive the Institute's 
Huxley Memorial Medal for 1934 At subsequent 
general meetings m the evenings of the following 
days the Congress will be addressed by Dr R R 
Marett, Prof T C Hodson, and Prof J B 8 I 
Haldane, each of whom will deed with some one 
aspect of present tendencies m anthropological 
studies Communications addressed to the Congress 
by its members will be submitted to meetings of the 
sections, of which there will be eight, each one deeding 
with a major division of the studies with which the 
Obngrces is concerned 

So far as it is possible to judge from this pro 
liminary outline, the proceedings of the sections will 
bo of the greatest interest In each section topics of 
inquiry are suggested, although members are not 
thereby necessarily precluded from submitting oom 
mumoatioos on other matters In the Anatomical 
and Physical Section, which will meet under Prof 
Elliot Smith, for example, the central theme will be 
man’s plaoe among the primates In most sections, 
however, the range u sufficiently wide to oover all 
points which members are likely to have tone or 
desire to discuss Joint meetings between two or 


more sections occupy a prominent plaoe hi the pro 
gramme The Section of Ethnography, which, 
naturally, is expected to have the heaviest list of 
communications, will meet m three divisions. General 
Ethnography under Dr A 0 Haddon, African 
Ethnography under the Rev E W Smith and 
American Ethnography under Capt T A Joyoe 
The last named sub section has been specially ar 
ranged with the view of welcoming Amanoan workers 
on their way to attend the International Congress of 
Amenoamsts to be held later at Seville It will take 
as its oentral theme of discussion the interrelation of 
pro Spanish American culture centres and their 
possible connexion with extra American influences, 
affording it is hoped, a welcome opportunity for 
placing on reoord the results of the most recent 
developments in research In the African Beotian 
current problems impinging on questions of ad 
ministration and the future development of the 
African will be kept well in view The subscription 
to the Congress is members £1, associates 10* 
Further particulars may be obtained from the Con 
gross Secretaries o/o the Royal Anthropological 
Institute, 52 Upper Bedford Plaoe, London, 
WC2 

Japanese Trade Competition 

Japanxsx competition m the worlds markets is 
more than a new and noteworthy foot Discussing 
the matter in a recent issue of the Industrial Chemist, 
Sir Harry McGowan chairman and managing 
director of Imperial Chemical Industries, Ltd , shows 
that by no means the whole story involves the long 
hours of work and the low standard of living of the 
Japanese worker, contributory aids to Japan s 
advance are her realisation that m timos of depression, 
pnoe is more important than quality, and her study 
of the needs of individual markets Her manu 
facturers give each customer what he wants at 
the time and plaoe that it is wanted, and patterned, 
designed, and packed in a manner to please his 
particular fancy They quote m his own 

language and express units of quantity and pnoe 
m the measurements of his country ’ Japan needs 
to sell goods abroad to maintain some equilibrium 
m her trade balanoe, to support her rapidly growing 
population, and to pay for her increasing armaments 
She has the advantage of a considerably depreciated 
currency, a newcomer into the industrial arena, 
she has bought the most up to-date machinery 
and adopted the most suitable methods, and she has 
organised her industries in large scale units She has 
evolved a system of Jndustnal and governmental 
oo-operation in the oonduot of export campaigns 
Sir Harry McGowan counsels us to take prompt 
and vigorous steps to put ourselves so far as possible 
on a competitive basis We will not, and indeed 
cannot, depress the standard of living of our work 
people, but we can reap the advantages of industrial 
organisation and the effective planning of export 
trade The time has come for closer personal contact 
between British and Japanese industrialists, and for 
discussion which will lead to a tempering of healthy 
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Rcdasuitioa of the Pontine Mtnba 

Ik the Engineer of May 11 and 18 u an illustrated 
account of the work being done in oonnexion with 
the reclamation of the famous Pontine Manhee in 
southern Italy Thu work hae been rendered possible 
by the passing by the Italian Government of the 
law of the Bomfioa Integrals’, oommonly known as 
the Mussolini Law, 1028, which authorised the 
expenditure of 7,000 million lire (£113,000,000) for 
works of public utility such as irrigation and water 
supply schemes, roads, and reclamation projects 
‘Among these great works of agricultural rooon 
struction,” says the Engineer, “the reclamation of 
the Pontine Marshes deserves particular attention, 
not only on account of their geographical position 
almost at the doors of Rome (40 miles distant), and 
of their history, but above all from a technical point 
of view, as it is the first tune in history that a similar 
vast enterprise has successfully been carried out, 
and that a flourishing town—Littona—has, magic 
like, risen within thirteen months from its inoeption 
on what were the pestilential malaria stricken and 
deadly Pont me Marshes ” The area of tho marshes, 
across which once ran the Via Appia, u some 80,000 
acres, and its reclamation had been discussed from 
the days of Caesar to Napoleon But it remainod 
a blot on the prestige of Italy In 1026, however, 
a scientific survey of the district, its rainfall and 
geology, was carried out and each succeeding year 
has seen the construction of canals for drainage or 
irrigation, the erection of pumping and power 
stations, the clearing of woods, the breaking up of 
tho soil and the settlement of some thousands of 
people on the recovered land The colonisation of 
the area is being oamed out by the Opera Naiionalo 
Combettenti (National Ex Service Men’s Organise 
tiom) which provides each family of colonists with 
a house, live stook and fodder, implements, seeds, 
etc , guarantees to pay for produce at market pneo 
and arranges easy terms of purchase By October 
1036 it is considered the scheme will see the colomsa 
tion of about 6,000 families, representing a population 
of 60,000 

River Water Sumy 

Th* forty first annual report of the West Rid mg 
of Yorkshire Rivers Board for the year ended March 
31 ooven an extensive area, embracing, m part or 
in whole, the basins of the Ltine, Kibble, Ure, Nidd, 
Wharfe, Aire, Calder, Don and Trent, therefore it 
naturally comprises a number of scientifically in 
teresting, though miscellaneous, items of information, 
which oannot be effectively summarised within brief 
compass As the twelve months in question coincided 
with the prevalence of the abnormally dry season 
which has made a shortage of water unpleasantly felt 
throughout Great Britain, it is not surprising to 
leam that “for extraordinarily lengthy periods the 
flow of tiw mam riven passing through the thickly 
populated manufacturing areas dwindled to about 
half the normal volume and a very Jarge proportion 
of the water oonnsted of compensation water and 
effluents from sewage works and trade premiere” 


The Aire and the Calder, it is stated, oontinue to be 
the worst polluted streams in the West Riding, but 
the eouron of pollution have become more and more 
localised as the work of the Board has prooeeded, 
On the subject of exoessive nver pollution following 
sudden heavy downpours after long spells of dry 
weather, the explanation is put forward that during 
dry weather the whole flow of sewage can be folly 
treated at sewage works, and during continuously 
wet weather the dilution afforded by the streams is 
sufficient to obliterate the effects of the discharge of 
storm water sewago and surfaoo water drainage, but 
that a heavy shower in dry weather may carry in¬ 
tense pollution into a depleted nver An analysis u 
given of a sample of nver water from the Calder at 
tone of maximum flow after heavy rainfall, demon¬ 
strating m a striking way the intensive wave of 
pollution set up under such conditions 

Rsnaxsci is made in tho report to the important 
matter of nver gauging, and it is stated that con¬ 
sistent attempts have been made to persuade local 
authorities to take a greater interest in the work and 
to oo operate m extending activities over a greater 
number of streams It is satisfactory to And that 
these efforts ha\e been attended by some degree of 
suoooea, though the report adds “it has required 
the rather alarming expenenoes of the droughts of 
1020 and 1033 to make it evident that a oompro 
hensive scheme of stream gauging is one of the 
essentials m regard to a systematic survey of the 
oountry s water resources” The action of the 
British Association in appointing a committee to 
investigate the question of an inland water survey is 
sympathetically alluded to, and it is stated that the 
Board has been asked by the Institution of Civil 
Engineers to oo operate in the movement by allowing 
its records of river gaugings to be made available for 
inclusion in a comprehensive survey whioh the 
Institution has m contemplation (see Nature of 
Nov 11, 1933, p 726, and Apnl 28, 1034, p 626) 

Food Supply and Public Health 

In h w Chadwick Public Lecture delivered on May 29, 
Dr John Boyd Orr discussed the national food 
supply and public health He stated that, if necessary, 
Great Britain, which at present imports about half 
of its foodstuffs, could increase production sufficiently 
to beoome self supporting Between 1913 and 1928, 
the world’s food production increased by 16 per 
cent, whereas the population of the world m 
creased by only 10 per oenfc But the amount of 
food a person can eat is limited, and in the ease of 
some products, notably wheat, production has out 
run consumption In 1932, the world’s requirement 
m the international wheat market was 626 raillioa 
bushels, whereas the exportable surplus of the great 
wheat produoing oountnes was 1,106 million bushels. 
The problem with regard to the supply of certain 
foodstuffs is now, not how to seoure a sufficient 
supply, but rather how to dispose of the surplus, 
which is encumbering the world eoonomto system 
Governments are attempting, through international 
confcrenore, to evolve schemes to limit production. 
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Hu* -super abundance of oertam (table foodstuffs I environment* in which they lived No 109, “Homing 
haa led to a cheap food supply for the people—at Conditions and Respiratory Dis ease", by Dr. C M 


least for oertam kinds of food Unfortunately, 
those foodatufh which have a special health 
value are still relatively expensive At present 
retail pnoes, 8,000 Calories, roughly the amount 
required by an average man, can be obtained m the 
form of oertam foodstuffs, for example, white bread, 
noe, sugar, margarine, for 3d -fid , but the same 
number of Calories ooets about 2s m the form of 
milk, 8*-6» m the form of vegetables, is m the 
form of eggs, and Is-3s m the form of meat 
Production of these more expensive foodstuffs is 
increasing in efficiency with a corresponding fall m 
wholesale pnoos Distribution, however, is still 
relatively inefficient and expensive and schemes for 
the marketing of agricultural produoe are now being 
undertaken 

Suppression of Weeds 

Our knowledge in the use of artificial fertilisers 
haa now become very extensive, and a groat deal of 
information has also been acquired with regard to 
the destruction of weeds by chemical means Further, 
oertam fertilisers have a two fold valuo m that they 
act as weed destroyers as well as enoouraging the 
growth of the crop Spraying for weed eradication 
was introduced m Franco towards the end of last 
century, when copper sulphate was used to kill 
oharlook and wild radish The praotioe soon became 
widespread and at the present tune the use of 
sulphuric acid is rapidly becoming a reoognised means 
of destroying various annual weeds in cereal crops, as 
is also the fertiliser oyanamide, while chlorates seem 
likely to attain a position of importance in the future 
for the destruction of particular weeds m oertam 
oiroumstanoes Mr H C Long of the Ministry of 
Agriculture has just published a simple and concise 
account of the subject m a brochure entitled The 
Suppression of Weeds by Fertilizers and Chemicals ’ 
The use of lime calcium oyanamide, sulphuric acid, 
sulphates of oopper and iron, chlorates and arsenical 
compounds are the substances chiefly dealt with, 
and recommendations for the destruction of many 
weeds that commonly occur in aenous quantities are 
described The booklet extends to 67 pages, and m 
eludes 17 photographic illustrations and 6 line 
drawings It may be obtained from the author at 
' The Bukins'’, Orchard Road, Hook Surbiton, 
pnoe 2« net (by post is 2d) 

Sociological Studies 

Two reports m the Spocial Report Senes ’ of 
the Medical Research Council, recently issued 
(London H M Stationery Offioe), are of consider 
able, though somewhat specialised, interest No 
190, A Study of Growth and Development", by 
Miss R M Fleming contains a record of observations 
in successive years on the same children, with eon 
tinuous observation on a number of anatomical 
characters, and an attempt to relate to them 
psychological characters of the growing individuals 
and their reactions to the physical and psychical 


Smith, deals with the amount, nature and incidence 
of sickness occurring during one year among a 
population of two thousand people Irving in a poor 
quarter of Glasgow, one half being housed in a shim 
type district, the other half m a rehousing scheme 
area Comparison of the morbidity in the two groups 
does not yield oonchisive results, and the value of 
the work he* rather m indicating the fallacies and 
difficulties involved in reaching reliable conclusions 
m investigations of this lcmd 

Blindness 

Sir Jambs Barrktt has prepared an analysis 
of the causes of their blindness in applicants for 
admission to an Institute for the Blind (Med J 
Australia, 1933, Deoember 80, p 872) Among those 
over fifteen yean of age, myopia (short sightedneas) 
heads the list with 16 per oent of the total Of all 
cases, venereal diseases probably cause 40-60 per 
oent In another paper in the same journal (July 
16 p 60), 8ir James gives an aooount of the develop 
ment of the Braille system Introduced m 1884, 
various modifications were attempted, so that at the 
end of last oentury there were several kinds of 
Braille m the English speaking world In 1906, Great 
Britain deoided to adopt Braille uniformly, about 
the same tune the Americans appointed examiners 
to inquire mto the various Braille systems, and in 
1913 they reported that the original Braille system 
oame out of the test as the beet, and it was adopted 
in America in 1918 

Crocodiles and Alligators 

A Niw part of Das Tierreioh by Dr Frans 
Werner of Vienna (Pp xiv + 40 Berlin end Leipzig 
Walter de Gruyter and Co 8 76 gold marks) deals 
with Reptilia Lonoata and oontains keys and short 
descriptions of the distinguishing characters of 
gaviols, crocodiles and alligators, a# well as short 
notes on colour, habitat and distribution The 
characters selected as discriminating are readily 
appreciated and the descriptions are helped by S3 
text figures Old names are ohanging, the onoe 
familiar Orocodilus nilottcus has become Ohampse 
vulgans, and as a geneno name Crocodylus is, para 
doxioally, confined to two alligators from South 
America, one of whioh is named Crocodylus rulotious 
—a native of British Guiana, Bolivia and that region I 
This and other points are r efe rred to m a letter on 
p 836 of this issue 

Investigations of Radi Schneider 

In the article ‘From a Correspondent" on MM 
Osty s investigations on Rudi Schneider m our issue 
of May 19, p 747, the importance of an independent 
repetition of these ex p erim ents is urged Prof D F 
Fraser Hams writes to direct attention to the 
investigations of Lord Charles Hope and others 
published in the Proceedings iff (he Society for 
Psychical Research of June 1983 These experiments, 
however, did not mohide any graphs of the rhythmic 
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obscuration of an infra red ray m time with 
Sohneidar's breathmg, to which our correspondent 
specially referred 

Tenth Satellite of Jupiter 

According to Science Sennet, Dr H M Jeffers j 
of the Lack Observatory photographed a very faint 
object (of the nineteenth magnitude) which appears 
to have the same motion m the sky as the eighth 
satellite of Jupiter The new satellite has presumably 
a diameter even smaller than that of the eighth, 
whioh la only 25 milea If the new object’s identity 
as a satellite of Jupiter is established that planet 
will lead the field as a satellite holder, Saturn having 
but nine Jupiter is now very prominent m the 
evening sky, and the four brightest satellitee can be 
seen with a modest telescope But for the glare 
from the planet they should just be visible to the 
naked eye m a good climate (It has been stated 
that certain Kalahari natives can distinguish Jupiter a 
satellites with the naked eye ) With the most 
powerfhl telesoope, however, nobody will see the new 
satellite of the nineteenth magnitude It can only 
be photographed by giving fairly long exposures on 
a large telesoope 

M auric*, Duo de Broglie has boon elected to a 
seat m the Academia Franijaiae the section of the 
Institut de France which conoenw itself with 
language and literature M de Broglie is well known 
as a physicist for his work on X ray spectra and 
allied subjects, for which he was awarded the Hughes 
Medal of the Royal Society in 1928 For the past 
ten yean he has been ocadimtcien Itbre of the 
Aoaddmie des Sciences, whioh is the scientific 
section of the Institut de Franoo 

The second oonversazione this year of the Royal 
Society will be held at the Society s rooms on June 20 
at 9 pm 

It is announced in the Time* that Sir Charles 
Brooke, Rajah of Sarawak, has given £20 000 to 
wards the building scheme for the Imperial Forestry 
Institute at Oxford 

The research laboratories of the Callenders Cable 
and Construction Co, Ltd, 88, Wood Lane, Shep 
herd’s Bush, London, W 12, will be opened by Lord 
Rutherford on Friday, June 22 

The annual general meeting of the British Soienoe 
Guild will be held m the lecture theatre of the Royal 
Society of Arts on Tuesday, June 12, at 4 pm 
Following the meeting, a popular lecture entitled 
Friction” will be delivered by Prof £ N da C 
Andrade 

At the anniversary meeting of the T.innean Society 
of London held on Thursday, May 24, the following 
officers were elected —Prendent Dr W T Caiman, 
Trvmrnr Mr F Druoe , Botanical Secretary Mr 
John Ramsbottom, Bodoipoal StcrtOuy Dr Stanley 
W Kemp The T.miwtn Gold Medal was presented 
to Sir Sidney Harmer 


Tee secretary of the University Press of Liverpool, 
referring to the notes on the centenary of the Liver¬ 
pool Medioal School in Nature of May 19. p 758, 
asks us to state that The Liverpool Medioal School 
1834-1934" is the production of the University 
Frees, and is published by the Press, with Messrs 
Hodder and Stoughton, Ltd 
Under the title of * The Silk Industry of Japan" 
the Imperial Counoil of Agricultural Research (India) 
has issued (1983) a comprehensive monograph by 
Mr C C Ghosh on this subject It is primarily 
based upon the results of a study made by Mr 
Ghosh in Japan in 1929 and provides a useful ill us 
trated ncoount of the biologioal, technical and 
administrative aspects of the industry The work 
can be obtained through booksellers, or through the 
Office of the High Commissioner for India, Aldwyoh, 
London W C 2, prtoe fls 9 d 
Applications are invited for the following appoint 
monte, on or before the dates mentioned —A 
lecturer m physios and olementary soienoe (m 
eluding nature study) at the City of Leeds Training 
College—-The Director of Fduoation, Education 
Department, Calvorloy Street, Leeds (June 5) A 
teacher of physical chemistry at the Northern 
Polytechnic Holloway London, N 7—Tho Clerk 
(Juno 0) An assistant professor and a lecturer m 
mathematics at tho Royal Naval College, Greenwich 
—The AdviBer on Education Admiralty, Whitehall, 
S W 1 (June 11) A lecturer in mathematics at the 
Constantino Technical College—The Director of Edu 
cation, Education Offloes, Middlesbrough (June 9) 
A temporary assistant leoturer m agricultural botany 
at the University College of North Wales, Aberyst 
wyth—Prof R G Stapledon Agricultural Buildings, 
Alexandra Rood, Aberystwyth (June 12). A leoturer 
in chemistry at the Medway Technical College, 
Gardiner btroot, Gillingham, Kent—The District 
Education Officer, 15 Mow Road Avenue, Chatham 
(June 18) A part tamo assistant (biology) m the 
Department of History and Method of Soienoe at 
University College, Gower Street, London, W 0 I— 
Tho Secretary (June 18) A lecturer in political 
science at the London School of Economies and 
Political bcienoe, Houghton Street, Aldwych, W C 2 
—The Secretary (June 22) Examiners m various 
branches of Boienoe in the University of London— 
The Ext* mal Registrar, University of London, South 
Kensington, S W 7 (July 8) A professor of mining 
and a professor of geology m tho University of the 
Witwatersrand, Johannesburg—The Secretary, Office 
of the High Commissioner, South Africa House, 
Trafalgar Square, London, W C 2 (July 14) A senior 
leoturer m psychology, a lecturer m geology and a 
lecturer m mathematics (at Pietermaritzburg) and a 
lecturer m civil engineering, a leoturer m mathemataos 
and chemistry and a lecturer m English and psycho 
logy (at Durban) in Natal University College—The 
Registrar, Natal University College, Pietermants 
burg (Aug 1) A technical adviser on industries to 
the Bureau of Industry and Commerce, Ceylon—The 
Crown Agents for the Colonies, 4, Millbank, London, 
SWI 
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Letters to the Editor 

[The Editor doe* not hold himself responsible for 
opinions expressed by Jus correspondent* Neither 
can he undertake to return, nor to correspond unth 
the writers of, rejected manuscripts intended for this 
or any other part of Natcbb No notice u taken 
of anonymous communications ] 

Arbitrary Character of World-Geometry 
Pbot E A Hum, m the important paper 1 in 
which he gives an aooount of an invariant distribution 
of particles forming an expanding universe in fiat 
space tune, has stated that the geometry adopted 
in oosmologioal theories may be chosen arbitrarily, 
i of the laws of Nature being relative 
try assumed A similar view has also 
i by myself* The first enunciation of 
the idea, however, seems to have been duo f 
Poinoarl in quite the early days of relativity 
is interesting in this connexion to observe that there 
is a very simple method of converting the law of 
motion of a particle expressed m the geometry of 
Einstein's theory to the corresponding law expressed 
m any other geometry 

In general relativity the world line of any particle 
is a geodesic, a four dimensional track satisfying the 
principle 

8Jd» = 0. (1) 

where 

ds' — £ Pmv <&/• 

P v 

The p's are here functions of x x x t whioh when 
given fix the geometry of the manifold , the x s 
being arbitrary Gaussian oo-ordinates, may bo 
assumed to be the space and tune measures of soi 
(usually specially defined) observer Multiplying by 
a dime n sio na l oonstant and, top and bottom, by 
the element da of any parameter we can write the 
geodesic prmoiple as 

> ( 2 ) 

But in this form the equation can be interpreted m 
any geometry Thus if do is the interval of any 
specified fourfold, (2) become* a prmoiple of stationary 
aotion in that fourfold. 


*iWdo = 0, 


(3) 


where W, the weighting function of do, is, with 
given g s, a known function of the oo ordinates and 
direction oosines of the (now curved) track at each 
point Or if in (2) we write fqr o the t of flat space 
tune, wo have Hamilton's principle direct, 

8 ; Ldt - 0, 


components of velocity 
the motion in ordinary spaoe of the particle is 
obtainable in the usual way 
The philosophic implications of such a conversion 
are considerable The motion of a partiole being 
described generally as a traok of stationary aotion 
(of a ray of light, xero action), in 

8 J dA - *J^do - 
the invariant element of action dA may be factorised 


m arbitrary ways into act ton gradient dA/da and 
interval do The latter fixes the geometry and the 
former is the weighting ftmotion W m (S) The 


physicist working on classical lines naturally adopts 
the simplest geometry, flat spaoe tune, throwing 
the bur den of accounting for nnn unif orm motion 
on the weighting ftinction, whioh deecnbes in effect 
a ‘field of foroe’ The relativist, going to the other 
extreme, throws the whole burden on the geometry 
But though these extreme ways are the simplest 
the burden oleariy oan be distributed arbitrarily 
between W and da, these being adjustable oo 
factors of the more fundamental thing, aotion 
Aotion itself, oompnsing them both, transcends the 
ideas of geometry 


In a paper published some years ago 1 , I have 
shown that the electromagnetic laws also oan be 
expressed by a prmoiple of stationary action, 


8 fdA - 8 JjydV - 0, 


where dV is a four dimensional volume element m 
the field The electromagnetic field, therefore, like 
the gravitational, is obtained by a factorisation of 
aotion, but now made differently, the oo factors 
being aotion density and volume element The former 
of these effectively specifies the field, for in flat 
spaoe time 


^ = *{(#* -**)• + 4 (#*)*>» 

Sinoe dV, like da, can be used to define a type of 
geometry, the feature of arbitrariness in the 
geometry assumed applies to both classes of field 
8 R Minima 

The University, 


April 23 

’* AU n p k pt • Heft 1-8, 


Maximum Optical Paths 

Ebbobs that have onoe appeared in print have a 
way of turning up m the most unexpected plaoes As 
Dr Karl Darrow’s interesting article on quantum 
mechamos in Renew of Modem Physxos, 6, 28 
January 1034, is sure to be very widely read m 
Great Britain, it is not inopportune to refer to an 
old mistake that he repeats He states that optical 
paths are routes sometimes of minimum and some 
times of maximum time, and that for this reason it 




is appropriate to refer to them simply as stationary 
paths His foundation is wrong though his oonolusion 
is right The facts are that the tune happens to be 
a minimum when the path does not include an image 
of an end point of the range considered, but that if 
the path includes such an image, the time is neither 
a maximum nor a minimum—it is simply stationary 
Thus m Fig 1, if A', the image of A, is an internal 
point of tiie path interval APB, so that the optioal 
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length* APA' gad AQA' are equal, the path APOB 
i* obviously longer and the path AQDB obviously 
shorter than the stationary path APA B It is 
clearly a trivial matter to demonstrate that no given 
optical path is ever a m a xim um 
The error perhaps arose from a mistaken attempt 
to illustrate the alternate occurrence of maxima and 
mourns by the various optical paths between the 
two foot of an ellip t i oa l mirror , and its currency is 
doubtless due to the faet that the oomcidenoe in 
gpaoe of the object and image fields for reflection 
makes oonfampn of thought particularly easy It 



must be emphasised that the direct path, and paths 
including reflection at the mirror relate to different 
sets of conditions, and they should no more be eon 
fused than the direct path from U to V represented 
m Fig 2 should be oonfueod with the refracted path 
VWV In refraction the distinction between the 
object and the image spaoes is usually forced on a 
students attention by the experimental conditions 
In reflection the importance of maintaining a similar 
distinction m his mind has to be forced on a pupil s 
mind by his instructor 

T Smith 

National Physical Laboratory, 

Teddington 
April 10 


Plasticity of Bismuth due to Occluded Gas 
Bismuth crystals m the form of wires are described 
by Geoigieff and Schmid 1 as being duotile if the (111) 
plane makes an angle f < 55° 42 with the axis of 
the wire If 9 > 88° 42 , their crystals are brittle 
The duotility is due to slip along the (111) plane 
which is also the breaking plane of their crystals 
Gough and Cox*, however, do not find any ductility 
due to slip of bismuth crystals of any orientation 
The only type of doformation of their crystals 
consists of twinning on planes of typo (110) 

The various attempts to explain this discrepancy* 
do not seem to take aooount of the faet that different 
methods are employed by the different authors to 
make the bismuth crystals concerned Georgiefl and 
Schmid apply the Csochralski method, in which the 
liquid metal is raised, by means of a glass capillary 
out of a hole m a lid which covers the heated crucible 
and floats on the molten metal The rising metal is 
000led by means of a stream of gas as it oomes out 
of the bd Crystals of tbs diameter of the hole and 
of any length, can thus be obtained Gough and 
Cox apply the Bridgman method in which a oylin 
dnoal mould with tapering ends, filled with niolten 
metal and oarefliUy evacuated, is lowered slowly 
through a vertical tubular furnace Both methods 
have the common feature that a temperature gradient 
m a certain direction is achieved which makes the 
crystal grow in this direction 
To obeok these results, both methods of making 
metal crystals were applied The bismuth used was 
Bi, purified” supplied by Hopkih. and Williams, 
Ltd, London The cooling gas was nitrogen from 
a steel cylinder Some of the crystals obtained by 


the Csochralski method were brittle and soma were 
ductile, and the latter showed after extension clear 
slip lines parallel to the (111) plane The brittle 
crystals showed twin formation when a tensile test 
was applied, giving audible ‘ones', but no appreciable 
elongation So far, the results are in agreement with 
those of Georgiefl and Schmid 

None of the crystals obtained by the Bridgman 
method showed slipping in tensions! tosts, even 
when the (111) plane was suitably onentated for 
slipping They always broke along one of the other 
planes of (111) type, at normal stresses ranging from 
337 to 712 gm /mm * (Aoourate figures cannot yet 
be given owing to the lack of a suitable tensile 
machine ) Profuse twinning sometimes occurred. 
before breaking, accompanied by audible sounds 
(In compression tests however, even the crystals 
made by the Bridgman method exhibit slip Oylin 
dnoal rods beoome noticeably thioker m the direotion 
perpendicular to the (111) plane and show clear slip 
linos There is no discrepancy here with the results 
of Gough and Cox as they use cycles of stress and 
therefore cannot apply forocs bigger than the break 
ing foroe ) 

The explanation I suggest is that the crystals made 
by tho Csochralski method oontain a certain amount 
of the gas which is used for cooling The gas is 
responsible for the slipping of bismuth in teiuiional 
tests 


To check this Csochralski crystals were heated 
in vacuo to about 600° C One oould observe a large 
amount of gas coming out of the metal just after 
the molting point was passed The amount was 
estimated by measuring the pressure in a part of 
the diffusion pump set which oould be separated from 
tho pump and the volume of which was known 
Moisture was frozen out by means of a liquid air trap 
It was thus found that the single crystal oontained 
about 3 X 10 * molecules of nitrogen per atom of 
bismuth 

Although every precaution was taken—for ex 
ample tho crystals wore not touched by hands at 
all—this figure should be regarded with some reserve 
until further experiments cheek it fullv But it 
seems to be oortain that the oontent of gas is respon 
sible for the slipping of a suitably onentated busmuth 
crystal in tensional tests 

W F Bnao 

Physical Laboratones 
University 
Manchester 
April 16 
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A Magnetic Effect on Piram Gauges using Nickel 
Wires 

A fair of sensitive Piram gauges, set up in this 
laboratory for another purpose, was found to be 
remarkably sensitive to small magnetio fields 
It soeraed worth while to give a report of the 
phenomenon which may be of interest to those 
working in the field of thermomagnetio effects The 
gauges consist each of a thin niokol strip, 12 cm 
long and 0 003 mra by 0 08 mm in oross section 
They are mounted parallel and about 2 cm wart 
in a high vaouum, and are connected in two of the 
arms of a Wheatstone bridge, the other two arms 
being fixed rosistanoea 
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A relay magnet about 0 cm amy from the gauges 
(m the plane oontammg both wins) was found to 
produce a large deflection of the bridge galvano¬ 
meter when energised The amount of the deflection 
depends strongly on the voltage across the bridge 
(that is, on the temperature of the nickel strips) 
The nature of the variation is shown in Fig 1 The 
abscissae give the bridge voltages, with a rough scale 
of corresponding temperature , the ordinates give a 
quantity from which the bridge ooaatants have been 
eliminated, and which represents the proportional 
change of resistance of one wire necessary to produce 
the observed deflection Sinoe the effects m the two 
gauges are opposed, the actual change must be 
greater If the effect is thought of as a change in 
potential along the wires, the same quantity gives 



the proportional change of potential In the curve 
marked A, the line joining the poles of the magnet 
was placed perpendicular to the wires, in B parallel 
The peak in the curves occurs at or near the magnetio 
transition of niokel 

The effect is oomphoated by the presenoe of the 
residual field from a large electromagnet near the 
gauges This means that the field of the relay magnet 
must be considered as only a small change in an 
already existing field The geometrical relations are 
also too complicated for these results to be more 
than a rough picture of the phenomenon 

The behaviour of the deflection on reversing the 
magnet current, reversing the bridge current, or 
putting the magnet near the other of the pair of 
wins, was just as would be expected if the effect 
were a simple change of resistance But the magnitude 


and the variation, with temperature are widely 
different from the results of Knott 1 on niokel lit 
is more likely that the effect is connected with the 
existence of a temperature gradient between the 
centre and the ends of the wires, being perhaps a 
change of the Thomson ooeffloient produced by the 
magnetic field Suoh a change is known to exist, but 
has apparently not been studied as a function of 
temperature 

Edwut MoMtt.lan. 

Department of Physics, 

University of California, 

Berkeley, California 

‘L S Knott Trmu Ref Bee Mm M, C, S9, ISOS. OU , 
0, 647 1907 

Gaugun-Helmholtz (?) Coils for Uniform Magnetic 
Fields 

Thx use of two equal and oo axial circular ootls 
of wire, separated by a distance equal to their common 
radius and traversed by the same electno current 
in the same sense, has long been the standard 
praotioe for producing a nearly uniform magnetio field 
throughout an appreciable volume The question 
which seems unsettled is whether Helmholtz un 
proved upon a device invented by Gaugam or 
invented the whole device by himseif at an earlier 
date 

In favour of the latter point of view is the atato 
ment by Wiedemann in 1888 (in a footnote to p 260 
of the third volume of his ‘ Lehrbuoh der Elek 
tnzitat") "Helmholtz hat das Pnncip dieser 
Bussole sohon in der Sitzung der physikahsohen 
Geeellaohaft zu Berlin am 16 M&rz 1840 mitgotheilt 
und zu dorsolben Zeit einen Apparat naoh diesem 
Principe oonstruirt und benutzt ” I have not been 
able to find any other report of this session except 
the title of the lecture ' Prrncip bei der Construction 
dor Tangentenbusaolen’ This, with the date, is 
given in FortechnUe der Phytxk wn Jahre 1849 (p vu) 

In favour of the former point of view is the absenoe 
of any reference to Helmholtz either m the papers 
of Gaugam (Compies rendue, 30, 101-103 Ann d 
Phynk, [2], 88, 442-446 , 1853 Ann de chtm et de 
phyt, [8], 41, 66-71 , 1854) or m the supporting 
note by Bravau (Gonptee rendu*, 38, 103-197 
Ann d Phynk, [2], 88, 440-451, 1863) Further 
more, we have the much quoted statement by Clerk 
Maxwell ' Helmholtz oonverted Gaugain's galvano¬ 
meter into a trustworthy instrument by placing a 
second ooil, equal to the first, at an equal distanoe 
on the other side of the magnet ’ ("Treatise on 
Electnoity and Magnetism”, vol 2, p 318, 1878, 
2nd od , vol 2, p 327, 1881 , 3rd ed , vol 2, p 366, 
1802 ) Thu, it will be observed, considerably ante 
dates Wiedemann's note on the subjoot Helmholtz, 
so far as I can find, made no olaim on his own sooount 
at any time 

A less direct but even more convincing argument 
in favour of Gaugam’s priority is furnished by the 
following foots F E Neumann, a great authority 
on Ampere’s discovery and its applications, was at 
Kfimgsberg when Hehnholts went there in 1849, 
so that they were oolleagues during the period when, 
if ever, Helmholtz anticipated Gaugam We learn 
from a paper by H Wild (Vxertetjahreackr d naturf. 
Gee mi ZOnch, 2, 289 , 1857) that Neumann lectured 
on two-ooil and four-ooil combinations at least as 
early as 1856 In a transcript of Neumann’s 
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Vorteeungen fiber elektneahe StrOme”, as given w 
1864-65, published with his permisuon in 1884 by 
K VondermOhl, we find on p 197 a careful reference 
to Gaugam (the only reference m a 88 page chapter) 
and no mention of Hehnholtc 

This letter is written in the hope that so mo reader 
of Ninmi may have additional evidence to offer 
If none is forthcoming, I think we should call the 
two ooil combination Gaugam Helmholts ooila If 
the whole troth were known, it teems probable that 
the proper designation would be Gaugam Neumann 
L W McKkchan 
Sloane Physical Laboratory, 

Yale University, New Haven, Conn 
April II 


The Apparent Thermionic Constant A of Clean 
Metals 

Thuub seems to be little room for doubt that the 
apparent thermion 10 A (the A derived from a 
Richardson lme) of at least some dean metals is 
genuinely leas than the upper theoretical limit for 
this quantity, A t the value of which is 120 amp 
cm-* deg-* Thus, for tungsten, tantalum and 
molybdenum, whioh are among the metals for which 
the most reliable data are available, values of 60 100, 
60 and 55 amp cm “* deg -• respectively have been 
obtained, and, if surface roughness had been taken 
into aooount, somewhat smaller values still must have 
been found It would, of oourse, be quite possible 
to attribute these results to an imperfect transmission 
of the electrons through the emitting surfaoes, 
assuming the apparent A to be the true A There is 
however, a known effect which, unices compensated 
for by other effects, must make the apparent A less 
than the true A by a factor of at least 2 or 8, and 
whioh would therefore, account for the order of 
magnitude of the obser od data on the assumption 
of practically perfect transmission 

It is well known that the apparent A will differ 
from the true A if the work function X varies with 
the temperature According to Sommerfeld s theory 
of metals, this quantity is given by the equation 



where O, h m and n are the product of the inner 
potential and the eleotromo charge, Planok’s quantum 
of action, the eleotromo mass, and the number of 
effectively free electrons per unit volume of the metal 
respectively Strictly speaking, there should be a 
further term in the expression for v, but with 
ordinary free electron concentrations this is small 
and its temperature dependence makes the apparent 
A differ from the true A by only something like 2 per 
cent Apart from thwr x might vary with the 
temperature, os Fowler 1 has pointed out, owing to a 
temperature variation either of 0 or of n Concerning 
what variation of O with temperature is to be ex 
peoted, little, unfortunately, seems to be known 
There must, however, be a temperature variation of 
a associated with the thermal expansion of the metal, 
if, as is probable, the number of free electrons ptr 
atom remain* constant. It appears worth while, then, 
to see whether the experimental data might be 
aooountsd for by sssmning that 0 is sufficiently 
nearly constant for the temperature variation of X 


to be determined 


Let the coefficient of linear expansion be denoted 
by a Then from the formula for x we find that the 
corresponding factor, /, by which the apparent A 
must be less than the true A is given by 

In the temperature regions where thermionic measure 
ments are usually made a has the value 8 3x 
10-* deg for tungsten and 8 0 X 1(H deg -* for both 
tantalum and molybdenum On the assumption of 
one free electron per atom the values of n for the 
three metals m the order named would be 6 2 X 10**, 
6 6x 10'* and 8 3xI0**perom* respectively Hence 
for the corresponding values of / we should have 
2 8, 2 7 and 2 9 respectively For two free electrons 
per atom we should have, instead, 3 7, 4 3 and 4 8 
respectively Theso are of the order of magnitude 
of the factors by whioh the apparent A values fall 
short of A ( 

A L Rxihann 

Research Laboratories of the 
General Electric Company Ltd , 

Wembley 
April 30 

•a. H. Terrier Proe B»r 8*s A US M, IMS 


Isomeric Nuclei? 

As I have shown elsewhere 1 , the introduction of 
negative protons into nuclear structure leads to the 
possibility of the existence of isomeric nuclei, that 
is nuclei with the same atomic number and atomic 
weight but different internal structure (a pair of 
positive and negative protons instead of a pair of 
neutrons) As an example the nucleus of uranium Z 
was given, which seems to be isomeric with uranium 

X, 

A further mdioation is furnished by reoent measure 
ments of Aston*, who has found in the mass spectra 
of ordinary lead the line 210 This isotope of lead 
has the same atomic number and atomio weight as 
radium D but, ainoe it exists to the extent of 
0 08 per oent, it cannot be, of course, the usual 
radioactive radium D Therefore, if the ascription 
of the observed line to lead is not erroneous, we must 
oonolude that the nucleus with atomio number 82 
and atomic weight 210 may exist in two modifications 
(isomers) of whioh one is stable and the other is 
subject to p decay 

G Gamow 

Institute for Theoretical Physios 
Copenhagen 
April 25 

■ 0 Ounow Pkft Bw (Is print) 
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Ground State of C, and O, and the Theory of Valency 
According to the quantum mechanical theory of 
the ohemioal bond in its original form, the lowest 
state of a diatomic molecule should be a singlet term 
The ground states of C, (*n») and O, (*E~) found 
experimentally seem to be m contradiction with this 
theory while other considerations (Hund, Mulhken, 
Leonard-Jones) lead to the right result 
But it can be seen that the above mentioned 
theory also easily explains the experimental facts 
Oat has only to take mto aoooont that the bind mg 


by that of a alone 
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energy of the moleoule u not only due to the inter 
action of the ground states of the atoms, but is also 
effected by slightly excited atomic states For C, 
and 0, one has to oonsider besides the ground states 
(*P) the *iS state of C and 'D of O 

It is well known that two potential curves with the 
same symmetry interact strongly if their separation 
h not too large In this case they repel each other 
so that one of the curves is strongly depressed and 
beootnes very low 

For G„ the configuration *P — *P (both atoms in 
the ground state) gives rise to singlets and triplets 
one should expect the lowest to be a singlet But 
from the configuration l P - '8 (one atom excited) 
only triplets result Therefore, because of the above 
mentioned interaction, just the triplet terms will be 
depressed By Slater and Pauling a method oonoera 
ing the overlapping of eigen functions it can be seen 
that the strongest interaction exists between the two 
•II B terms So one of them becomes very low and a 
rough calculation shows that it probably lies still lower 
than the the lowest of the *P — *P oonfigura 

tions, so as to become the ground state of the mole 
eule in agreement with experiment 

The same considerations can also be applied to 
O, From the configuration *P - l D only triplet 
terms rosult The 'Sj terms have the strongest 
interaction giving the fundamental state of the 
molecule 1 

W Hhitusb 
0 PflSCHI, 

H H Wills Physical Laboratory, 

University of Bristol 
May 7 
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have already bat applied by C Ireland Am a M* IBM 


Pupation of Flies initiated by a Hormone 

Dr V B Wioousa worth reported in Natubx of 
May 12 on the detection of a hormone which initiates 
moulting and pupation in a tropical bug In the 
pupation of flies a very similar pnnoiple is acting 
according to experiments earned out by me during 
the past few months Prepupe of the blow fly 
Calliphora erythroeephala , were ligatured securely 
into two parts If the ligature was laid down not 
more than about 12 hours before pupation, both 
parts pupated, the an tenor part preoedmg the 
posterior part usually by 1 to 3 hours But if the 
prepupn were ligatured more than 12 hours before 
pupation, then either the an tenor pupated alone, 
within 12 to 48 hours or both parts failed to pupate 

In the fly larvis all the ganglia are concentrated m 
a single mass in the anterior part of the body , so 
that by ligaturing, tho posterior part is disconnected 
from the nervous centres It is, therefore shown 
that the separation of the nervous centres does not 
prevent the posterior part from pupating, if the 
separation took place only a short tune before 
pupation From these experiments it can be oon 
chided that something in the anterior part initiates 
or induces the pupation The isolated posterior part 
u able to pupate only if the induction by the anterior 
part was already accomplished before the ligature 
was laid down 

This induction may oonsist of a nervous stimulus, 
brought to the akin by the nervous system, or it 
may be accomplished by a special hormone, secreted 
in the anterior part and earned about in the body by 


the blood The following experiments show that the 
latter alternative m the true one i 

(1) Prepup® are securely ligatured more than 12 
hours before pupation and the ligature » taken away 
after about 16 min In these specimens the nervous 
conduction between the two parts of the body is 
interrupted but the blood circulates through the 
whole body When pupation takes plaoe, it ooours 
in the whole body simultaneously 

(2) The blood of prepup® which are about to 
pupate is injected into posterior parts of younger 
prepup® the anterior part of which was ligatured cfl 
about 24 hours before These posterior parts would 
novor have pupated without the injection Of tho 
injected posterior parts about 60 per oent pupatod 
In certain oases they pupated only when a second 
injection was given 24 hours after the first 

The localisation and identity of the organ whioh 
produces the hormone are being investigated 

Gottfried Fkaxnkel 

Department of Zoology, 

University College, 

London. WC 1 
May 16 

Crossing-over in the Land Snail Ctptea ntmoralu, L. 

A QRKBTio situation of particular interest from the 
point of view of the evolutionary modification of 
genetio phenomena ooours, not only among fishes 
[LebuUs, and other genera) but also among insects 
(Orthoptere) and land snails ( Cvpaa) m all of whioh 
a number of variant genes completely dominant to 
their reoessive allelomorph, are found to bo closely 
linked in the same linkage groups In the grouse 
locusts, the linkage was so close as to be equivalent 
to a single allelomorphic senes The ooourrenoo of an 
outlier of the mam group showing only moderate 
linkage with it was demonstrated by Haldane in the 
extensive data published by Nabours Nabours has 
sinoe shown that m one American species of grouse 
locust (Aorydtum arenotum) a similar senes of pattern 
factors ooours, showing high frequencies of crossing 
over 

In the course of experiments at the Gal ton Lahore 
tory, designed to test quite other consequenoes of 
natural selection, a brood of Ceposa nemoralis has 
been obtained reoently showing apparently 20-26 per 
oent recombination between the factor for a pink 
(v yellow), and that for bandless The brood of 
about sixty young appeared in the summer of 1038, 
the parents having been taken in Nature about 16 
and 28 months previously The pink bandies* double 
heterosygote was evidently in oouplmg phase, for 
there survived to be classified in April of this year 
17 bandloss pink, 18 banded yellow or 36 of the 
parental combinations, together with 4 banded pink 
and 6 bandloss yellow, making 8 recombinations, 
evidently due to oroesing over 

The oocurrenoe of close linkage between a number 
of genes m natural populations of Ctpaa has long 
been recognised 1 though the actual data have not 
yet been published The unpublished genetio results 
of A W Stelfox, kindly placed at the disposal of 
<me of us (0 D ), include a similar back cross between 
pmk band le ss and yellow banded, which gave 18 pink 
bondlesa and 11 yellow banded, followed by a second 
generation from bandleas pinks of 16 pink 
and 10 yellow banded Neither of these progenies 
«how recombination, and they are moansistent with 
the occurrence of so much as 80 per oent It seems 
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likely that the pinks used m the two set* of expert 
meats were genetically different, and that one is 
more closely linked with bandless while the other 
shows appreciable reoombmatioa The alternative 
that the same genes may show variable linkage in 
different strains is, however, not exohided 

R A Fishxr 

Gallon Laboratory, C Divxr 

University College, 

London, W C 1 
May 0 
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Crystalline (Estrus-producing Hormone from Hone 
(Stallion) Urine 

Pbof B Zondkk* has published result* on the 
high quantities of oestrus producing hormone present 
in horse (stallion) unne By application of the 
method employed in this Institute for the prepare 
tion of crystalline owtrogemo hormones from the 
urine of pregnant mares a few milligrams of crystals 
of high oestrogenic activity were obtained from 5 
litres of horse unne 

They were rhomboid plates, melting after re 
crystallisation from alcohol at 2B4°-2BB, and when 
mixed with a sample of a follioulin (a oe it rone) 
melting at 257° 259° the melting point of 254°-2B8° 
was obtained 

As predicted by Zondek by the oompanson of the 
physiological properties, the isolated subs tan oe seems 
to be identioal with the hormone of the urine of 
pregnant women Greater quantities of horse unne 
are now being worked in order to identify the hormone 
with certainty 

Vinaxcio Dkulofbu 
J Ferrari 

Institute Baotenolbgioo DNH, 

Velez Barfield 568, 

Buenos Aires Argentine 
April 30 
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Crocodiles or Alligators T 

Therx has recently been published the part of 
Das Tierreioh” dealing with Reptilia Loncata, and 
since this great work is bound to be widely used by 
soologists in the naming of species, it beoomes of 
considerable importance in the stabilising of xoo 
logical nomenclature One therefore examines with 
more than usual interest the generio and speoifio 
names adopted by Dr Franz Werner for oroooddes 
and alligators Again the strict application of the 
laws of pnonty m nom&seiatore gives rise to some 
oonfumon The generic name Crooodtius, as applied 
to Old World crocodiles (Crooodilida) by Cuvier in 
1807, is replaoed by Ohampte of Merrom (1820), the 
reason being that in 1768 Laurenti had used the 
name Crooodyhu with another significance 
Following Laurenti’» usage the name Crocodylu* 
is aooordingly applied to two South American species 
of alligators, so that, in the first place, oonAuion 
arises between the old-established distinctions be 
tween oroooddes and alligators, and, in the seoond 
place, the family nuns Crooodilida*(although still 
retamed) loses its s igni fic anc e , since it no longer 
includes the genus OnoodUut 


More unfortunate still, the speoifio name of the 
tropical South American alligator, widely known os 
tngonatus, has following Laurenti, beoomo Crocodytus 
mlottcui so obvious a misnomer that its meaning 
can only lead to confusion 
My impression is that the laws of priority provide 
against the perpetuation of obvious mistakes, m 
any case if Laurenti more than a century and a 
half ago, made the blunder qf naming a South 
American form under the impression that he was 
naming a specimen from the Nile there seems to 
be no good reason why the blunder should be 
stabilised in a scientific system It is on a par with, 
though more confusing than tho retention of the 
name Certhia famtltaru bnttanica for the British tree 
creeper because Biilgway forgot for a moment how 
to spell Britain 

Sine syrUnmate chaos is the motto printed on the 
cover of Das Tierreioh , but confusion may arise 
under the cloak of systematic* 

Jambs Ritchib 

University of Aberdeen 
May 8 

Air-Pockets in Shore Sands and Winter Packing of 
the Sea-Bottom 

Whilst crossing the Lancaster sands last summer 
from the village of Flookborough my attention was 
attracted by a succession of ounous sounds all around 
me, resembling either profound sighs or the strong 
flat expirations made through pursed lips by a 
sleeping person These sounds were first heard in 
daylight, but they may have been heard at night 
in tho past by others and given rise to tales of 
legendary monsters On searching for the cause I 
was at onoe shown it by my oompanion Mr Thomas 
Wilson the sounds were due to the escape of air 
from small pockets below tho surfaoe of the wet sand, 
and oould be produced by perforating with ones 
finger the drying and slightly elevated areas of sand 
overlying the pockets The vibration produced in 
the ground by a pedestrian or a passing cockle-cart 
appears to increase the air pressure sufficiently to 
blow off tho sandy caps of the pockets 

It o< ourred to me that the holes and cavities formed 
m the sand might be of interest to geologists, since 
similar ones might have beoome fossilised m past 
ages and remain to perplex the paleontologist 
These air pockets have been observed near high 
water mark when crossing the sands soon after the 
recession of the tide, the following explanation is 
suggested for their formation At this level the sand 
dries and drains to a great extent m summer, and 
especially during the noap tide period When the 
spring tide floods set in, water flows very rapidly over 
the area of dry sand, imprisoning air below the wetted 
surfaoe During high and the following ebb tide 
water gradually percolates below the surface into the 
underlying sand, driving the imprisoned air into the 
looser aggregations of send whore it collects and forms 
a pocket, which may be blown’ by a gradual aeeumu 
lotion of tho enoirohng water pressure or by a sudden 
increase due to vibration of the ground 
These miniature air volcanoes were noticed fro 
quently during the summer, but not during monthly 
visits in the winter In Apnl this year they have 
again appeared This apparent periodicity a interest 
mg m connexion with the prevailing view held by 
British mahore fishermen that the sea bottom on the 
flshfsg grounds becomes hard or 'oloses up’ in winter 
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and loosens or ‘opens up’ again in the spring: oonfirm 
ation of tins observation—important m quantitative 
studies on fish and fish food—offers a difficult problem 
for the biologist The Flookbo rough sands appear 
harder’ m winter, but this may be due to lack of 
drought and drainage, factors which would not, 
however, operate below sea level Whether the 
fisherman’s hardening of the sea bottom might be 
due to biological phenomena, such as a relative 
quiescence of the m fauna, or to physical causes, 
remains to be sought 


with each other and asae fly unoomlatad with the 
ap pr ox im ate general factor For Brown and 
Stephenson’s results no coefficient of correlation of 
these approximate specific factors » numenoally 
greater than about 0 1 

A detailed proof will be offered for publication 
elsewhere 


H T H PlAGGIO 

University College, 

Nottingham 
April 25 


University of Liverpool 
May 11 
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Strange Sounds from Inland Ice, Greenland 
During the month of August 1932 when sotting 
up the hronoh Expedition of the International Polar 
Year m Sooresby Sound, on the Bast Greenland 
ooast, some of my colleagues and I heard four tunes 
the mysterious sound called by the late Prof A 
Wegener the * Ton der Dove Bai” 1 The sound was 
heard in the morning, generally at 11 a.m (Q.M T ), 
and also during the afternoon It was a powerful and 
deep musical note coming far from the south, lasting 
a few aeoonds It resembled the roaring of a fog horn 
After that it was not heard during the oourse of the 
Polar Year 

A Wegener and five of his companions heard it 
eight times m five different neighbouring places, both 
during the day and the polar night It lasted some 
times a few minutes and Wegener ascribed it to the 
movements of inland loe In fact it seemed, in 
Sooresby bound, to oome from beyond Cape Brewster, 
precisely from the part of the ooast where tho inland 
loe flows into tho sea from the large glaciers 

Is this vibrating sound really caused by the 
detaohment of icebergs or is it similar to the desert 
song’, that strange musical note produced by the 
sand t In fact, there is a close analogy between the 
fields of powdery dry snow of the inland loe and the 
fields of sand of tho Arabian desert 

A Dauvujjxh 

12 rue Lord Byron, 

Pans 8 
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Spearman’s General Factor without the 
Indeterminate Part 

It w well known that Spearman’s two factor 
theory of intelligence leads to an expression for the 
general factor g containing an indeterminate part 1 
Considerable discussion has taken place on the moon 
venionoe so caused I have proved that if we adhere 
stnotly to tiie conditions laid down by Spearman, 
namely, that the general factor and the specific 
factors are all mutually unoorrelated, we oannot 
dispense with the indeterminate part' 

However the problem can be stated m another 
way, which seems Likely to prove much more convenient 
m practice Let us define the approximate general 
factor g 1 as the determinate part of the formula 
obtained for g (with a slightly different multiplier 
so as to keep the standard deviation unity), with a 
■Lmdar definition for the approximate specific 
factors Then I have proved that these approximate 
specific factors are all approximately unoorrelated 


The Reaction between Oxygen and the Heavier 
Isotope of Hydrogen 

Wx have made a preliminary survey of the principal 
respects in which the reaction of deuterium with 
oxygen differs from that of ordinary hydrogen The 
deuterium was prepared by the nearly quantitative 
decomposition of 97 per cent deuterium oxide by 
repeated passage over pure iron The reaction with 
oxygen was studied by methods which have been 
used in this laboratory in a number of previous 
investigations of the normal hydrogen-oxygen re 
action All experiments with deuterium were made 
m alternation with blank experiments camod out 
sometimes with cylinder hydrogen and sometimes 
with hydrogen made from water in the apparatus 
used for preparing the deuterium No differences 
between these different specimens of normal hydrogen 
were found 

The results may be summarised as follows - 

(а) With deuterium the chain reaction occurring 
in the gas phase at 580° and pressures greater than 
the upper explosion limit has a speed 64 per oent of 
that shown by hydrogen 

(б) For the surfaoe reaction occurring m a packed 
vessel at 525° the ratio of the rates for deuterium and 
for hydrogen is approximately 0 65-0 70 

(e) The upper explosion limit is higher with 
deuterium than with hydrogen Our results here 
correspond to those of Frost and Alyea 1 , which 
appeared during the oourse of the present work 
The shifting of the limit is almost exactly what would 
be predicted from the theory of deactivation by 
ternary collisions Deuterium, on account of its 
smaller speed, is a loss efficient deactivating agent 
Using the formulae given by Grant and Hinshehrood' 
we find that to aooount for the observed shift of the 
limit at 550°, 525° and 500° respectively, the values 
required for the relative collision frequencies of 
deuterium and hydrogen are 0 67 0 76 and 0 76, 
the mean being 0 73 The value calculated from the 
respective molecular weights, mumming equal collision 
areas, is 0 74 This is,Indeed, a good confirmation 
of the ternary collision hypothesis itself 

For the energy of activation of the branohing 
process we find 26,600 calories, which does not differ 
significantly from the values 25,500 and 26,500 found 
for hydrogen 

From the fact that the effect of the deuterium oan 
be calculated from its speed as above, we must 
oonclude that there is little difference m the actual 
probability of eham branching with the two isotopes 
If, as has been suggested', the branching depends 
upon whether at a certain stage of the ohain H,+HO. 
gives H+HtO| or H+20H, it will be determined 
by the breakdown of H-O-O-H Into 20H Then, 
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uut no link involving H or D is broken the different 
uro pomt energies of the two isotopes will bsve only 
a seoood order effect or none m found In the 
surface reaction and the «toady ohatn reaction the 
rate* depend not upon simple branching but upon 
initiation and propagation mechanisms one or other 
of which must involve the activation or dissociation 
of Hi or D| The different aero pomt energies will 
then give nse to different activation energies and 
henoo to different rate* m accordance with observa 
tion 

It appears therefore that the study of the be 
haviour of the heavy isotope brings from a somewhat 
unexpected angle an interesting confirmation of 
several matters connected with the mechanism of the 


0 N Hinbkelwood 
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J H WOUINDKN 
Physical Chemiatiy Laboratory 
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Oxford 
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Tbs Reaction of Hydrogen 


Photochemistry and Absorption Spectrum of Acetone 
In a recent letter 1 we noted that the ultra violet 
absorption band of acetone which earlier workers* 
(with the apparent exoeption of Hereberg*) had re 
garded as continuous has a fine structure This 
ooouis in the long wave side of the band Bowen 
and Thomson* now record a resolution of the re 
mamder of the band into about four groups each 
containing about 25 diffuse bands but conclude 
that the difluseness of the bands oan be attributed 
to an unresolved close packing of tho rotation lines 
without oallrng on the additional hypothesis of pre 
dissociation In citing the fluorescence of aoetone 
as evidence of the abeenoe of dissociation they make 
no reference to the fact that it is confined to the 
longer wave lengths of the abeorpt on band* Actually 
the fluoresoenoe disappears near the wave length at 
which the line structure noted by us beoomes diffuse 
and while this abrupt change oan be readily explained 
by the onset of dissociation it is not accounted for 
by the assumption that the diffuse region consists 
of olose packed rotational lines 

For the photochemical decomposition of aoetone 
Bowen and Thompson adopt the mechanism whioh 
we suggested for the decomposition of aldehydes' 
namely a unnnolecuUr elimination of carbon 
monoxide aooordmg to the equation R CHO -»RH + 
CO They moke no reference however to the different 
behaviour of methyl ethyl ketone* which gives 
a mixture of ethane propane and butane m oom 
parable quantities instead of only propane This 
oruoial foot m not explained by the hypothesis which 
they have adopted but w readily understood if the 
hydrocarbon nhnnn are liberated as free rad cals 
The photodeoompomtion of methyl butyl ketone* 
CH,CH,CH I CH, CO CH,—. 

CH,CH CH,+OH,CO CH, 
is in complete contrast with that of qpetone and was 
quits unfo re seen by us, it would be of interest to 
know cm what grounds these authors are able to 
regard it as tat unexpected The initial electronic 


excitation of the ohromophono group will undoubt 
edly be associated with various vibrations of tbe 
molecule including the deformation vibration 
mentioned by Bowen and Thompson but m our 
opinion the energy associated with these vibrations 
is much too small to account for the decomposition 
of the butyl chain which m the analogous oass of 
butane requires an activation of 85 k oal * 

It may now be suggested that the energy of ex 
citation passes from the ohromophorio group to 
another group within the polyatomic system by a 
process akin to the radiationless transfer m a oolhaion 
of the seoond kind This process winch we shall 
describe as inner sensitisation need nob give nse 
to a quantum yield of unity In a complicated 
molecule there is likely to be a finite probability that 
the energy transfer may toad to thermal degradation 
ms toad 

ROW Nourish 

University Cambridge 
April 23 


Chemistry of the Red and Brown Algae 
Sow experiments of ours oonfirm the results of 
Dr Russell Wells on the presence of true cellulose 
in alga 1 From Lamin&naa we obtained cellulose 
from which we made viscose and which wo converted 
into sugar by the method of Ost This sugar gave 
phenylglucoaaxone but no traoe of insoluble phenyl 
nydraaone (indicating mannose) was found 

We wore led to these experiments by tho well 
known occurrence of mannitol in seaweeds and by 
the demonstration by Nelson and Cretoher* that algin 
is a polymerised uromc ac d Fvidontly whatever 
uronio acid occurs in the plant the unit of the oell 
wall material remains the same 

Thos Dillon 
1 O Tuama 

University College 
Galway 
May 10 
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Phosphorescent Beryllium Nitride 
AnuKnauH nitride activated by silicon 1 and boron 
nitride activated by carbon* are the only known 
phosphorescent nitrides 

Phosphoresoont beryllium nitride has been obtained 
by me by passing ammonia gas at 1 000° C for four 
hours over a mixture of beryllium metal containing 
ten per cent alumina The produot thus obtained 
shows blue ltunmeeoenoe after exposure to a mercury 
are lamp 

Shun ran Satoh 

Institute of Physioal and Chemical Research 
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Research Items 


Irradiated Ycaat and Buckets. Although a number of 
questions relating to the action of vitamin D a till 
remain unsettled, the foot that irradiated ergosterol 
determines the fixation of oalomm m the animal 
organism and henoe induces good osstfioation has 
been indisputably demonstrated In almost all 
oountnes this particular form of prophylaxis is 
practised by administering definite doses of the 
irradiated ergosterol dissolved m olive, araohis, 
sesame, or other oil In discussing this subject 
before the Royal Lombardy Institute of Scienoe and 
Letters (Rendioonti 66) Prof Ernesto Bertarelli 
points out that those ergosterol containing oik readily 
beoome ranoid and have other properties which make 
them unsuitable as products to be applied extensively 
as prophylaotios He emphasises the advantages of 
replacing these oily liquids by irradiated dry brewers’ 
yeast, which is rich m ergosterol and easy to tako, 
and remains unchanged over long periods The 
powdered yeast can easily be mixed with, for ex 
ample, bread and milk m daily amounts of 0 6-0 75 
gm , and the doses are simpler to handle and regulate 
than are small quantities of oils 


Fauna of the Dutch East Indies rho latest additions 
to the faunal studies in the Dutch East Indies 
(‘ Rdsultats bcientiflques du Voyage aux Indoe 
Onentales Nderlandawee de LL A A HR Pnnee et 
la Pnnocsse Leopold de Belgique ’ Mem Mua 
Royal d’Hxstoxre Naturelle de Belgique Hors Sdne 
1038) are on the Sipunoulidn by J M A tenBrockoand 
Braehiopoda and Amphineura by h Leloup (vol 3 
faso 3), on Holothuna by H Engel and Crustao&i 
ddcapodes d Eau douoe” by Jean Roux (vol 3, fosc 13 
and 14)and Poissons ’byLouisGiltray(vol (5,faso 3) 
Of those the most important is the lust, occupying 
120 pages and describing a large collection of speci 
mens (860) many of which were caught at the surface 
by night or found among the corals There are 206 
species, fl of which are new to scienoe A knowledge 
of the general distribution is much extended most of 
the species having a very wide range from the Red 
Sea to Polynesia It is very interesting to note that 
the fishes of this Indo Pacific rone seldom pass the 
Hawaiian Islands or Paumotu On the Pacific coasts 
of Central America one meets with a totally different 
fish fauna That part of the Pacific between these 
islands and the American continent seems to oon 


mechanisms in animals comes from Prof L E S 
Eaatham (Pror Roy Soc, B, 115, 30), who has 
analysed the gill movements in the nymph of the 
may fly, Ccenis horctna In this insect the four pans 
of gilk beat m a normal (longitudinal) direction, but 
work in suoh a manner as to produce a current that 
is transverse The direction is reversible, and no 
permanent functional asymmetry is involved The 
gills on one side are found always to be out of phase 
with those of tlie other, but, though of some im 
portance this phenomenon proves to be not the only 
factor concerned in the production of the transverse 
current Indeed, analysis revealed that several 
factors wore conspiring to that end, involving at 
least three different mechanical principles The up 
and down movement of the gill in an elliptical path 
with the convex side above, and the gill fringe closing 
on the downward stroke recalls the action of a bird » 
wing , the change of angle of the gill to the direction 
of flow brings about what is essentially a screw action 
while the alternate suction and compression between 
both successive gills and members of each pair, 
caused by the metaclironal rhythm, has an effect 
comparable with that of the limb movements m the 
filter feeding Chetrocephalus 

A Foliar Endodcrmu and the Function of the Endo- 
dermis Almost throughout the vascular plants, the 
vascular system of the young absorbing root is can 
closed within an endodermis, and the fact that this 
means that the stelar sap is enclosed within a oyhnder 
of living protoplasts embedded in the peculiar net 
work formed by the Casparian strip has been inter 
preted as the mechanism determining the osmotic 
entry of water into the stele Further experimental 
examination of the passage of solutes across the 
endodermis has therefore considerable significance, 
and George Trapp has reoently used the foliar 
endodermis of the Plantogmaoen, having made a 
thorough study of its structure and distribution, for 
a re-examination of its behaviour m retaining solutes 
Using relatively high oonoentration of nan toxic 
dyes which were absorbed by cut shoots of P 
arborescent, very definite results could be obtained 
in comparatively short periods of time Dyes the 
diffusion of which is confined to the oell membranes 
were prevented from outward diffusion from the 
veins wherever the endodermis was present Trapp’s 


from the west The reason for this appears to be the 
surfooe temperature of the sea, as the American ooast 
is bathed by two oold currents, one from the north 
and one from the south (the north and south 
equatorial drifts), both taking oold water towards 
Polynesia the salinity being very much lower than 
in the Indo Pacrfio zone and thus a natural barrier 
is formed for wgs and the young stages of fishes 
The separation between America and Indo Australia 
is very ancient, but the Indo Pacific zone has under 
gone a senes of suooessrve continental formations and 
possesses physnoal characters suitable for a s om ew h at 
homogeneous fauna throughout its whole area, the 
mam centre of dispersal apparently being the Indo 
Australian archipelago 

Gill Movements m the May-fly Nymph An 
interesting addition to our knowledge of propulsion 


discussion of the structure and distribution of the 
foliar endodermis in this family, m the Transactions 
of the Royal Society of Edinburgh, 67, part 2, No 18, 


j Preservation of New Potatoes The popularity of the 
^new potato has led to investigations being earned out 
as to the possibility of devising some method of 
storage so that the characteristic flavour will be 
retamed Interesting results of experiments on these 
lmes are described by A M Smith in the Scottish 
Journal of Agriculture, 17, 102 Sinoe the thm Am 
is one of the most highly valued properties of the 
new potato, immaturity at the tune of lifting is 
essential This is preferably achieved by anticipating 
the ordinary harvest by about a fortnight, as late 
planting (the other alternative) is liable to expose 
the crop to bad climatic conditions Storage of suoh 
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immature potatoes clearly requires special treatment, 
as they am more liable to mechanical injury and show 
a greater respiratory activity than mature tubers 
The greatest measure of success was achieved by the 
following method, attention to conditions of tern 
Mature and humidity proving of the first importance 
The tubers were packed in ordinary fruit barrels of 
3~H ou ft capacity and stored in a cellar at a ton 
perature of about 40° F The barrels held 40-50 lb 
of potatoes placed in six or seven layers interspersed 
with a packing mixture of approximately equal 
volumes of granulated peat and sand, the moisture 
oontent averaging between 10 and IS per oent The 
peat helps to retain the moisture while the sand aids 
aeration The presence of 1 per oent calcium car 
bonate appeared to reduce the tendency to sprout in 
some canes, but both this method and the addition 
of apples (also claimed as a deterrent to sprout 
development) need further study before conclusive 
evidence is obtained As regards the best variety to 
use. King Edward appears to fulfil the neoeesary 
conditions most nearly, but it is probable that further 
trial will show that many other varieties are equally 
suitable 


Grassland and Graxing An interesting r6sum6 of the 
experiments on grassland management earned out 
at Jeallotts Hill by Mr Martin Jones is given in 
the 1933 lasuo of the Journal of the Royal Agrt 
cultural Society, vol 94 Provided a pasture lies on an 
adequately drained and limed soil and maintained 
at a satisfactory level of fertility, the character of 
the sward can largely be controlled by the grazing 
methods adopted In the case of grassland newly 
sown with a simple mixture of grasses and clover, 
the latter could be obtained as the dominant if close 
grazing were earned on from March until May, 
competition with the earlier growing grasses being 
thereby avoided On the other hand, if heavy 
stocking was always avoided and no gras mg at all 
allowed before mid April, grasses oould be secured 
as the dominant feature An intermediate result 
was brought about by resting the field up to April 
and then alternating close grazing with intervals of 
a month's rest Overstocking m the winter and 
understocking m the summer mduoed the poor woody 
condition which u of only too oommon occurrence 
on farms in general Similar differential results were 
obtained with an old established pasture, where 
equilibrium had apparently been reached for a 
number of yearn, the rapid increase m rye grass and 
clover and the reduction of weeds being specially 
noticeable Individual species of grass oould 
also be enoouraged at will, the predominance of 
rye grass or oooksfoot, for example, depending 
chiefly on the tune of year at which the field was 
rested 


Ge m stones. The latest of the senes of handbooks on 
' The Mineral Industry of the British Empire and 
Foreign Countries" published by the Imperial 
Institute is one on “Gemstones” (137 pp it 0d) 
which summarises m a handy form the eoonomio and 
statistical information available on this subject The 
introduction deals, m a popular style, with the 
physical characters on which tine beauty of the stones 
depends and mentions the methods used for identify 
in* different species A description of the various 
minerals and their modes of occurrence is followed 
by an account of the methods adopted for cutting 


and polishing the stones The mam part of the book 
deals with each produomg country, describing the 
stones obtained, the location, type and extent of the 
deposits and the method of working Teohmoal data 
for the expert and interesting information for the 
gem lover are also provided A useful list gives the 
London pnoes for out gemstones of various qualities 
and weights About five sixths of the world’s annual 
output of diamonds is produced in the British 
Empire, which is also well furnished with supplies of 
other important stones Australia contributes opal, 
India, Burma and Ceylon provide jade, sapphire, 
ruby, spinel, agate garaot, tourmaline, ohiysoberyl, 
zircon, moonstone and the various forma of quartz , 
South West Africa yields tourmaline and beryl and 
South Africa has deposits of beryl and emerald The 
volume should be read by all interested in gemstones 
and in the gem industry 


Saxton’s Maps of England and Wales The oounty 
maps of England and Wales by Christopher Saxton 
published between 1574 and 1579 provided material 
for English maps for a long period but very little is 
known of the method Saxton used in compiling his 
sheets In many of the sheets there are oertamly 
striking omissions of physical features large enough 
to be shown on the scale used Mr G Manley has 
studied the problem in oertam of the Pennine sheets 
and makes some interesting suggestions in a paper 
in the Qeographxoal Journal of Apnl ( Saxton’s 
Survey of Northern England’) Mr Manley finds 
that Saxton’s choice of hills to be marked was 
diotated by several reasons htstono names, sources 
of streams, beaoon hills, boundary hills and lastly a 
category of hills that are characterised if anything 
by the extent of the view which they offered from 
the summit but not neoeasanly by great height 
These would appear to bo hills which Saxton or his 
assistant climbed He may have gone up other hills 
but it is unlikely Certainly his nver valleys are 
often incomplete at their heads From the hill tops 
he reached, Saxton seems to have estimated distances 
along single bearings He was oareful about detail 
m well inhabited lands, but worked rapidly in un 
inhabited oountry, where his maps ore weakest, 
especially when he surveyed by this method a nigged 
land like the northern Pennine* and Lake District, 
where much detail at lower altitudes wss hidden 
from his elevated viewpoints 


A New Objective for X-Ray Cinematography, A 
new objective spootally computed for X ray 
cinematography has been produced by Messrs Carl 
Zeiss and u described in the Zen* Nachrtchim of 
Apnl 1934 Thu lens has several unusual features 
whioh are of interest For the cinematography of the 
fluorescent screens used in X ray work a very fast 
lens U required on aooount of the small amount of 
light available The new lens, the R Biotar, has an 
aperture of /0 85 whioh u larger than that of any 
satisfactorily corrected lens previously available In 
computing it, special attention has been given to the 
reduction of spherical aberration, which judging by 
the details given has been very successfully done 
The lens has, however, no depth of focus, and a very 
narrow field, neither of which defects u important 
for the purpose for which the lens is to be used With 
such a large aperture the dependent)© of the correction 
on object distance « very large, so that in its normal 
form' the lens can only be used when the dutanoe of 
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the object ts luge compand with the final length 
A *p©aasl lens has been designed for use in sound film 
work when closer objects are used On aooount of 
its unusual proportions, the lens, whnh is made for 
both standard and substandard omematography, oan 
only be used in existing cameras after alterations 
have been made to the latter Moreover, no iris 
diaphragm is provided as this would still further 
increase the difficulty of using it in existing camera* 
With such critical focusing as is required, it is neoes 
sary to ensure that the film lies perfectly flat and 
that successive frames come into exactly the same 
place The light emitted from the fluorescent screens 
used lies almost entirely within the visible region, 
and the transmission of the lens in this region is very 

r d although 80 per cent of the inoident light is lost 
reflection at the glass air surfaces This lens in 
combination with modem high speed photographic 
emulsions makes possible X ray cinematography 
at a picture frequency approaching that normally 
used 


Trichromatic Reproduction in Television In a paper 
read before the Royal Society of Arts on May 2, 
Mr J C Wilson gave an aooount of some expen 
ments that have been oonduoted m the Baird 
television laboratories m an attempt to develop 
a television system in which the transmitted soene 
is roproduoed at the reoeiver in colours The scanning 
at the transmitter and reoeiver was accomplished by 
the use of a scanning disc with three spiral segments, 
each segment oontaming IS holes The three neg 
ments were responsible for the red green and blue 
components of the pioture respectively, and by 
rotating the diso at 800 r p m the image was scanned 
30 times per second in all, 10 tunes per second m each 
colour The system w thus a trichromatic system 
In which the three colours are presented successively 
and fused owing to the persistence of vision, only 
one channel between transmitter and reoeiver is 
therefore required The holes in the scanning diso 
were covered with the appropriate coloured gelatine 
filters, and the photoelectric cells at the transmitter 
were selected to give a satisfactory balance between 
tiie three sets of signals The light sources at the 
receiver comprised a neon lamp and a mercury 
vapour lamp While the colour quality of the ropro 
duoed unage was apparently quite good, the definition 
with only 18 lines was very crude and any extension 
of the method is limited by the limitations inherent 
in meohamcal scanning devices The work was, 
however, mainly intended to investigate the nature 
of the problem and the difficulties that have to be 
overcome 


Removal of Sulphur Dioxide from Library Air It is 
well known that books and papers stored m cities 
where atmospheric pollution is high are in a uniformly 
poorer state of preservation than similar books and 
papers stored in oountry or suburban localities where 
the air is purer Experiments have shown that papers 
exposed to an atmosphere oontammg sulphur dioxide 
m an amount varying from 2 to 0 parts of sulphur 
dioxids per million ports of air for 10 days underwent 
pronounced physical and chemical deterioration, 
manifested by a large increase both in brittleness and 
acidity A valuable study of a method of removing 
sulphur dioxide from the air entering a library has 
rooently been published by the Bureau of Standards, 
Washington (Mho Publications, No 142 S oents) 


Testa were made m the Folaer Shakespeare Library, 
Washington They show that the sulphur dioxide 
is not completely removed from the air by washing 
it with untreated water man air co ndi t i o nin g system 
Effective elimination was obtained on washing the 
air with water that had been treated with alkaline 
material at a rate sufficient to maintain the hydrogen 
ion concentration of the wash water within the 
range 8 5 to 9 It was proved that the sulphur 
dioxide oontent of the washed air was entirely de 
pendent upon the hydrogen ion concentration of the 
wash water The composition of a specific mixture 
of chemicals commercially available was found to be 
very satisfactory An air washer of the oonuneroial 
type using untreated water does not remove enough 
of the sulphur dioxide from library air The hydrogen 
ion concentration should not be allowed to rise above 
pH 0 0 owing to the danger of removing imo from 
brass fittings 


Ntsslsr's Reagent, An alkaline solution of mercuric 
iodide and potassium iodide, probably oontammg 
the compound Hgl„ 2KI, is Nessler’s reagent and 
gives a brown colour or preoipitate with ammonia 
The oompoartion of the brown compound has been 
variously given srnoe ite disoovery by Neasier in 
1866 but in a recent study (Nichols and Willita, J 
Amer Ohetn Soc , Apnl 1954) it is shown to have the 
composition represented by the empirical formula 
NH^HgJ, The compound is very insoluble and tends 
to form in very minute particlee, which are negatively 
charged and form a colloidal solution These particles 
can be separated by ultra filtration They are formed 
instantaneously in the reaction When ammonia 
solutions of higher concentrations are newlensed, 
the yellow colour changes to red owing to ogglomera 
twn of the particlee This may be prevented and the 
colour made permanent *«rver a wider range of con 
itration of ammonia by adding a protective 
colloid, for example, by adding to 00 ml of Neasler 
solution 1 ml of a 0 6 per oent alkaline ash ftee 
gelatin solution oontammg 1 per cent of porhydrol 
The oolour is of as great or a greater intensity than 
that produced in the standard method 


Stellar Spectra of Type B A detailed study of the 
wave lengths, origins and behaviour of lines m B type 
spectra was made m 1931 by Dr Struve (noted in 
Natcbk, 129, 442 , 1932) Much work still remains 
to be done on theso lines, and an important oon 
tnbution has now been made by R K Marshall 
(Pub Ob* Umv Michigan, 5, No 12) The spectra 
of 11 stars (the same ae those discussed by Struve, 
with one exception) were measured over the range 
3887 6047 A, with special attention to the near 
ultra violet They were all taken with the single 
prism spectrograph of the 37} m Ann Arbor refieotor 
Intensities of all measurable lines are given as found 
m each of the 11 stars (which range m spectral typo 
from 09 to £8), together with the atomic symbol, 
when identified, and the laboratory wave lengths 
and intensities Of the 034 lines finally tabulated as 

C une, only half have been even provisionally 
titled, and only about two fifths of these are 
considered as satisfactory identifications An m 
tereating set of spectrophotometer tracings shows 
the differences between individual spectra as well as 
the mam general features, and the venations of 
intensity with spectral type of the more important 
lines are also well marked 
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The Hawke's Bay Eart h quak e of February 3, 1931 


T HOUGH not m the front rank among the seismic 
region* of the world. New Zealand fees been 
visited by several earthquakes with great crustal 
change*, such a* those of ISM, 1848, 1850 and 1989 
All these ooourred m sparsely inhabited regions, and 
the death roll of New Zealand earthquakes has 
hitherto boen small, the greatest loss of life before 
1931 being that of 17 persons during the Murchison 
or Buller earthquake of 1929 For the first tune in 
its history. New Zealand, on February 3, 1931, ex 
perwnoed an earthquake in the neighbourhood of 
important towns, the population of Napier being 
16,025, and that of Hastings 10,850 
The offioial report on the earthquake has recently 
been issued* It is the joint work of several writers 
The general account of the earthquake is given by 
Mr F R Callaghan, its geologioal aspects are 
described by Mr J Henderson, the director of the 
New Zealand Geologioal Survey, and the seismo 
logical phenomena by Dr C E Adams Mr M A F 
Barnett and Mr R C Hayes Mr P Marshall 
studies the effects of the earthquake on the ooast 
line near Napier, and Mr S W 8 Strong the uplift 
m Sponge Bay In the concluding section, Messrs A 
Brodie and A G Hams report on the damage to 
hmldmgn The whole volume is a notable contribution 
to our knowledge of an interesting earthquake 
The east coast of the North Island, from Cape 
Fullisor to East Cape, a distance of about 300 miles, 
is practically straight, except for the deep indentation 
of Hawke’s Bay, 60 miles across Napier bee on the 
south west ooast of the bay, Hastings about 12 miles 
to the south 

The first known earthquake in the district Binoe its 
settlement seventy five years ago ooourred on 
February 23, 1888 Several houses m Napier were 
then destroyed On May 7, 1890, and again on 
August 9, 1904, the distrust was severely shaken by 
earthquakes with centres 180-200 miles south east of 
Napier On July 21 1921, there was a strong local 
earthquake with its centre about twenty miles inland 
Dunng the next ten years, a number of slight or 
moderate shocks occurred either along an inland 
band or some distance out to sea, but the epicentral 
region of 1931 remained maotive 
Suddenly, without any warning shocks, the great 
earthquake began at 1017 a m on February 3 
(February 2, 10 47 p m , G M T ) The shook was m 
two parts The first part became rapidly stronger 
and was an uplifting movement combined with 
violent and confused swaying Then, after a pause 
of about 30 seoonds, followed the second part with a 
motion resembling a sharp bump downwards The 
total duration was tuned as Sp-minutes The number 
of known deaths was 256—161 m Napier, 98 in 
Hastings and 2 m Wairoa 
The koseumal lines, depending on the Roan Forel 
scale of intensity, are reproduced in Fig 1 They 
show that the intensity decreased rather regularly 
with mareaemg distance from the epioentre, exoept 
towards the south west In this direction, the du 
turbod area reached so far as Tnnaru, 460 miles from 
the epioentre, while the shook was not felt at Auok 
land, only 200 miles to the north west The area of 
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destruction, bounded by the tsoeeismal 9, is elongated, 
being about 100 miles long and 30 miles wide 
Within it u a smaller area of similar form, m 
whioh the intensity reached the highest degree, 10, 
of the scale 

From the setsmographie reoords at three stations 
(Arapum, Wellington and Takaba), it was ascertained 
that the epioentre lay mlat 39° 20' 8, long 177° O'E 
This point, represented by the black spot m Fig 2, 
lies olose to the west ooast line of Hawke’s Bay, about 
12 miles north of Napier The same reoords give a 
focal depth of about 13 miles, which is approximately 
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the north an two other similar aenee of ndges The 
persistence of theee ndges, along courses several milee 
in length, clearly points to movements along deep 
seated fractures 

After the earthquake, the uplift of the land was 
at onoe notioed at Napier and along the ooast to 
the north Inland, however, it oould only be 
traced by the rise of the bench marks Three 
lines of levelling were earned across the low lying 
plain to tho south of Napier They revealed the 
existence of a line or narrow rone of no change, 
running south west from a point on the coast about 
a mile south of Napier, and parallel to the ndges near 
Poukawa, etc , described above The country north 
weat of this neutral line was elevated as a whole, and 
that to the south east of it depressed, the greatest 



amounts shown on the sections being about 0 ft 
upwards and nearly 8 ft downwards The first 
senes of levels was made between June and October 
1031 In March and Apnl 1088, the level!mgs were 
repeated, and these showed that, in the interval, the 
upraised mass had sunk as a whole and fairly 
regularly, the subeidenoe being most marked (a little 
more than a foot) at points where the previous uplift 
was greatest The re tnangulation of the district 
revealed displacements of three points by 13 in , 13 m 
and 49 in 

The disturbances of the beach first become notable 
at a point 7 miles south of Napier At the north east 
comer of the Scmdo Peninsula, on which Napier 
stands, the tide-gauge mdioated a rise of 6 ft Between 
this point and the entrance to Port Ahunn, to the 
west of the oity, the uplift was manifest from the 
bleached remains of calcareous Alma Tho Ahunn 
Lagoon is shallow and its floor flat The outer margin 


was raised 6 ft, and the inner 3 ft 0 m As a result 
of this movement, wide areas of the lagoon floor have 
been Itud bare at all states of the tide The total ana 
of new land is estimated at about 5 aq miles Farther 
north, the uplift gradually increased from about 8 ft 
6 in at a point 10 miles north of Nuner to 9 ft at 
one 10 miles beyond Two miles to the north of the 
latter point, however, it seemed, though obscured, to 
decreese rapidly, until at and beyond a pomt 84 miles 
north of Napier, the uplift was too small to be dis 
oemed, with tbs exception of a small area to the 
west of the Wairoa River, in which there was a me 
of about 8 ft 

The floor of Hawke's Bay is regular, the depth of 
water increasing slowly outwards to about 8 fathoms 
at a distance of one mile After the earthquake 
soundings were made in the bay Theee showed a 
nse of about 8 ft, as on the adjoining ooast Later 
m February, and again a year afterwards, Author 
lines of soundings were earned out, but, beyond the 
reduction in depth by about 8 ft, it was clear that 
there had been no marked distortion of the sea 
bed 

Assuming that the fracture traoed on land orosses 
the floor of Hawke’s Bay to the uplifted coast beyond 
it follows that the total length of the dislocation is 
not Iphh than 40 miles a length comparable with that 
of the fissures formed with the earthquakes of 1848 
and 1880 Mr Hendereon thus oonoludes that, at 
the time of the earthquake an earth block, about 60 
miles long in a north east direction and at least 10 
miles wide at one place, was uplifted and that its 
central portion—and probably the whole blook—was 
tilted gently and uniformly to the north west 

One more phenomenon—and it is a most unusual 
one—may be notioed On February 17, or a fort 
night after the earthquake some men were working 
on the beach of Tuamotu Island near Gisborne, when 
they witnessed the rapid uplift of a bank formerly 
covered by a foot or two at low water, to an average 
height of 7 ft They state that the reef ‘ just rose out 
of the sea without warning’ The new reef is in 
Sponge Bay, miles from Gisborne, and has an area 
of about 8 acres It* surface is slightly dome shaped 
and is oovered with large boulders At the same 
tune, the adjoining land was depressed a few feet 
and broken into segments by numerous fissures No 
earthquake was folt with the movement, nor was any 
recorded in the adjoining district 

The after shocks were registered at Wellington 
Hastings and elsewhere At the former station, 170 
miles from the epioentre the numbers of shocks 
recorded were 151 on February 8, and, on successive 
days, 50 50, 89 84 81 18, and so on, until February 
13, when there was a renewal of activity with 81 
shocks, including one severe earthquake of intensity 
8, with its epioentre 34 miles east of Napier From 
February 3 until March 3, the total number reoorded 
was 618 During February, 090 shocks were registered 
at Hastings, the total number until the end of the 
year bemg 988 The epioentres of 40 after shocks 
from February 3 until the end of June 1938 were 
determined from the raoords Theee are mdioated 
the small erroles m Fig 2 It will be seen that most 
the after shocks originated beneath Hawke’s Bay, 
especially in its southern portion Many of them are 
grouped along two bonds, one running north from 
Cape Kidnappers, and the other m the east north-east 
direction from the same cape for 10-10 miles, and 
then striking north east ngnt across the mouth of 
the bay C Davncnr 
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Exhibition of Technical and Scientific Chemical Apparatus at Cologne 

T HE Seventh Aobema (Exhibition of Technical exhibit oovenng safoty regulations and precautions 

and Soientiflo Chemical Apparatus) was duly in the industry It is proper that chemists should be 

held at Cologne m the spacious and centrally situated as meticulous in the treatment of the health and 

permanent exhibition buildings on May 18-27 It safety of their work people as they are of their 

w a testimony both to the importanoe of the exhibition reactions, and indeed it is well known that the 

itself and to the newer national development of the industry is one of the safest m spite of the poten- 

ohemioal industry m all countries that it was very tialitiee for danger in it 

largely visited by foreigners More than 2,000 were The tendency, if there were one, was towards the 

expected, including a considerable and influential exhibit of apparatus for copying large scale working 

party of British chemical and chemical plant manu in the laboratory The development of chemical 

lecturers, who spent several days in studying it and processes at high pressures and elevated temperatures 

who are reported mdividually to havo found the time had its mfiuenoe on the apparatus exhibited, whilst 

well spent the coram 10 section, which was a particularly good 

With past traditions to encourage her, Germany la one, illustrated the progress which haa been made m 

striving to retain the lead which she formerly gamed using substances which oorrode metals or require 

in this field, and although there was nothing par high temperatures to react 

tioularly outstanding or novel on display, them was As compared with tho last exhibition, there was 

much among the exhibits of tho three hundred firms less display of large scale prooesses requiring a good 

to interest the senous The method of display of ueal of space and plant for the exhibit, more attention 

the exhibits on small open stands of uniform character being paid to details The urge to break away from 

has much to command it, and was thought by many tradition was sometimes m evidence as, for example, 

to be preferable to tho closed stands adopted at the in the vest pocket miorosoopes 

British Industries Fair Needless to say, the repre The spacious gangways made it physically possible 

sentatives at the stands were well versed m the to spend some hours at a tune at the somewhat 

technicalities of their wares and able usually to deal arduous task of examination, and the important 

with technical points raised by tho visitor, who social side was facilitated by a club room for overseas 

frequently also found a willingness to discuss the visitors and other concomitants associated with the 

special problems be brought forward at further Rhino 

private meetings or at the exhibitors’ own works Dr Bretuchneider, the organiser of the exhibition, 

Tho problems of the industry are so variable that was m evidence on all occasions as a willing Mid 

standard apparatus has frequently to be modified to charming helper to all visitors, and all felt how much 

meet the particular requirements, and the Gormans they owed to his indefatigable energy m organising 

are known to be particularly adaptablo in this respect such a treasure house of chemical weapons The 

The exhibits covered a wide field and were perhaps British visitors found the Rhineland and the Moselle 

the more valuablo m consequence, whereas the last as simple, clean and convivial as ever, whilst travelling 

exhibition of British chemioal plant held in London, was m no way fettered by restrictions of currency or 

at the time of the jubileo of the Society of Chemioal otherwise—they received a real welcome from all It 

Industry, was restricted almost entirely to plant is well to record that at no time did they see any 

Suoh oollootivo displays as those made by the pub evidence which would lead them to believe that 

1 where of the many technical and scientific books other than a peaceful reconstruction of Germany is 

were a feature that should be copied, as also tho taking place 


Annual Conference of the Association of Teachers in Technical Institutions 

AT the recent (twenty fifth) annual Conference of perhaps, was the physical output per worker m 

l\ the Association of Teachers in Technical In Great Britain m 1924-29 there was on increase of 

stitutions, held at Middlesbrough, Mr H J Cull, of 11 per cent The figure for the United States rose 

tho Central Technical College, Birmingham, took over by 50 per cent in a quarter of a oentury In 30 
the presidency of the Association from Mr F H typical American factories the output per man hour 

Reid, of the Technical Institute, Paddington between 1919and 1927 rose 74 per oent It is ftitile," 

Mr Cull opened bis presidential address with a said Mr Cull, to think of retarding these scientific 

survey of the results of tha application of science to applications, and of scientific holidays', and so the 

industrial prooesses, and stressed specially tho growth consequences remain to be faced it is now 

of technological unemployment’ “These are the apparent that thw machine age will demand that, if 

days,” he «.iH, "of the seoond industrial revolution— employment is to be continuous, skill will be judged 
the p runing mto full use of electricity and the internal by adaptability It is for future consideration to 

combustion engine The difficulties are greater than show the precise form of the demands of this changing 

those which marked the passage mto full uso of steam industrial condition on the technical teacher ” Mr 
power, mamly on account of the speed of tho develop Cull then linked with his general picture of these 

ment ” He the following as illustrations of industrial ohanges their implications of the work of 

his point the rise m production of several nations junior technical schools, juvenile instruction oentres, 
between 1923 and 1929 was 38 per oent in Poland, continuation classes, regional oo ordination of tech 
54 per oent m Canada, 30 per cent in France, 22 per meal education, etc , and the need for educational 
oent in Germany, 14 per oent in the United States research He also directed special attention to the 

and 13 per oent in Great Bntam More important, course for laboratory assistants promoted by the 
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Institute of Physios m order to remove from tome of 


direct oo-operation between universities of all 


employment 

At the Association's annual dinner, the question 
of industrial changes and the need for adaptability 
was deftly sketched by Dr R E Slade (Imperial 
Chemical Industries, Ltd ) who responded to the 
toast of * Education and Industry" Since world 
markets are changing he said, industry must keep 
pace with the changes On the north east coast, 
industry has one of the finest positions m a free trade 
world, but smoe the free trade world no longer exists, 
industry is oompelled to adjust itself At the Im 
penal Chemical Industries works at Billingham they 
set out to send nitrogenous fertilisers all over the 
world The plant was oompleted in 1929 But the 
world now requires only a portion of these fertilisers, 
and the firm had to turn its attention to other pro 
ducts for home and export purposes The factory is 
now working hard on other things, and is being 
extended Dr Slade insisted that changes m industry 
can be achieved only by fall oonfldonoe m technical 
and reeearch staffs Only the association of oom 
meroial minds with scientific and technical posai 
bilitiee will lead to suooeas Workers on Teos sido 
he declared, are wonderfully adaptable, and this is 
due to technical training 

A resolution passed during the Conference urged 
the neoessity of grace periods up to one year m order 
that technical teachers could undertake reeearch or 
gain farther industrial experience Other resolutions 
pressed for an extension of part time day classes 
which would be attended by students during the 
normal working hours of industry, and for closer 
co operation between the Board of Education and 
the Ministry of Labour in connexion with juvenile 
instruction oentree 


University and Educational Intelligence 

Cambridok — Dr O M B Bulman, of Sidney 
Sussex College has boon appointed University 
lecturer m geology M Black, of Trinity College, has 
been appointed University demonstrator m geology 
Dr O N Myers of Sidney Sussex College University 
demonstrator in pharmacology and Dr H A Krebs 
University demonstrator m biochemistry 

An election to the Isaac Newton studentships will 
be held early m the Michaelmas Term 1934 Those 
studentships are for the furtherance of advanced 
study and research m astronomy (especially gravita 
tional astronomy) and physical optics Candidates 
are invited to send in their applications to the Vioe 
Chancellor between October 9 and October 15 

Liverpool— Dr Henry Cohen, lecturer in medi 
cine in the L Diversity and honorary physician to 
Liverpool Royal Infirmary, has been appointed to 
the chair of medicine m the University m succession 
to Prof John Hay, who retires at the end of the 
present session ________ 


Prop L M Miura Thomson, assistant professor 
of roathematioa at the Royal Naval College, Green 
wich, has been appointed professor as from September 
30 next 

An International University Conference has been 
arranged by the Association of University Teachers 
to be held at Oxford on June 29-July 2 This Con 
ferenoe will be the first attempt to form an organ of 


the Conference an university organisation, voog 
tional instruction, interchange of teachers, oppor 
tun ities for research by foreign students, academic 
freedom Further information can be obtained from 
Prof R C McLean, University College, Cardiff 

Thx first Register of the London School of 
Economies and Political Soienoe (Houghton Street, 
Akhryoh 3 a 6 d ) which has just been published 
oontams, in addition to short biographies of former 
students and a list of lecturers smoe 1895, an 
interesting introduction oontnbuted by Sir William 
Beveridge, the director of the Sohool, describing its 
growth At first the Sohool did not prepare students 
spooifioally for examinations In 1895 there was no 
teaching University of London, no internal degree, 
no university professoriate and no faculty of 
economics There was an examination authority 
and there were individual oolleges such as University, 
King u or Bedford, but those had no organic relation 
to each other or to the examining authority The 
toaohmg University as it has grown smoe 1900 out 
of the London oolleges is a new thing altogether 
Sinoe the War, there has been a rapid growth in the 
number of regular students of normal university 
type attending the Sohool, and this has boon aooom 
ponied by a decline in those listed as occasional 
The number of regular students is now about 1,300 
that of occasional students about 1,100, while the 
regular teaching staff numbers 89 


Thk report of the president of Columbia Umver 
sity, New York, Dr Nicholas Murray Butler, for 
1933 mcludes a discussion of some fundamental 
questions relating to the organisation and develop 
ment of universities m the United States Dr Butler 
admits tiie oonfanon whioh results from the look of 
an official definition of a university in the United 
States and of authority for its creation and reoogni 
tion Nothing is easier than for a college m this 
country to call itself a university, even though it 
has not the first characteristic of university organise 
tion, method or ideal” There is no ouch thing as a 
private university, he says Some may be supported 
by taxes and others not, but all ore pubbo institu 
tions The American oollege oovers the field whioh on 
the Continent is oocupied by the upper year* of the 
lyc4s or gymrumum and the first year of the umver 
sity Hence there are but II universities in England, 
4 m Scotland, 1 m Wales, 5 m Belgium and 8 in 
Holland, 17 in Franoe and 23 in Germany, 3 in 
Austria 4 in Hungary 25 m Italy and II m Spam 
But m the United States there are 263 universities, 
oolleges and technologioal institutions approved by 
the Association of American Universities Of these, 
86 are institutions having a more or less oomplete 
university organisation The World Almcmoo bote 
579 universities and oolleges m the United States The 
tendency m the United States appears to be to regard 
the graduate student only as doing ‘university’ 
work “The university student", says Dr Butler, 
has a quite different outlook and a quite different 
method of approach to his field of intellectual 
interest ” The teaching staff at Columbia in 1982-38 
was 3,064 (oomporing with 3,255 for the previous 
session) and 6,609 degrees, certificates and diplomas 
were granted, the total number of resident students 
being 30,588, of whom 18,144 were graduate and 
professional students 
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Science News a Century Ago 

Bnroenolotical Society i Pnws for Bessys 
At a general meeting of the Entomologioal Society. 
heU on June S, 1884, the Rev William Kirby, 
F R 8, honorary president, m the chair, a scheme 
for the establishment of prize essays to be awarded 
by the Council, on the subject of noxious insects 
and remedies was adopted, one of the principal 
objects of the Sooioty being to make its labours 
practically useful Accordingly, an annual sum of 
five guineas, or a gold medal of the like value, would 
be made available for the writer of the best essay 
(drawn up from personal observation) upon the 
natural history, eoonomy, and proceedings of suoh 
species of insects as arc obnoxious to agricultural 
productions, to be illustrated by figures of the 
insects re their different states , together with the 
result of actual experiments made for the prevention 
of their attacks or the destruction of tho insects 
themselves It was decided that the subject of the 
essay for the year 1880 should be the turnip fly 
(Entomol Soo Journal of Proceeding 1834) 

PuMic Education in Great Britain 
Early m 1834 Parliament had granted £40 000 
for assisting the National Society for Educating the 
Poor and tho British and loreign School Society 
in erecting schools, this being tho first grant of its 
taw* On June 3, 1834, Mr J A Roebuck M P 
for Bath, moved for the appointment of a select 
oommittoo to require into the means of establishing 
a system of eduoation Nobody he said, would 
eontsst that the legislature considered the moral and 
mtellectu&i improvement of the people eo important 
as to justify an inquiry, in order to ascertain how 
far their moral and mental culture could be affected, 
influenced, or promoted by the Government The 
motion was seconded by Sir W Molesworth who 
considered that the education of the lower classes 
was as deficient in quantity as it was in its quality, 
and it left the mind* of tho poople in a state of 
mdiflerenoe whioh oould not but be condemned by 
every well thinking individual Lord Morpeth 
supported the motion, remarking that the grants 
already made oould only be looked upon as expert 
mental, as they were quite inadequate for the purpose 
of general education After considerable discussion 
on the suggestion of Lord Althorp Chancellor of 
the Exchequer, the motion was altered to read that 
a select committee be appointed to inquire into tho 
state of eduoation of the people of England and 
Wales and into the application and effect of the 
grant made last session for the erection of school 
houses and to oonsider the expediency of further 
grants re aid of education* 

The Royal Society 

On June 5, 1834, ten additional candidates were 
elected into the fellowship, following nineteen elected 
previously in April Their names were John, 
Marquees of Breedalbene, Charles John, Lord 
Teignmouth, the Hon George Elliot, the Rev 
Predenck William Hope, Joseph Jekyll, the Rov 
Robert Murphy, Sir George Rose, Richard Twining, 
William Robert Whatton. Dr George Witt 
Among the newly elected m the above list, only 
* few can be said to have achieved distinction m 
•Meaoe, social and family 


seeming to serve as olaims to recognition The 
Rev F W Hope, entomologist, is held in universal 
esteem for his contributions to entomology, and aa 
founder of the chair of zoology in the Umvorsity of 
Oxford Hope took an aotive part re the formation 
of the Zoological Society in 1826, and of the Entomo¬ 
logical Society in 1833 Robert Murphy, mathe 
matioian, was one of the seven children of a shoe 
maker He early evinced mathematical qualities of 
mind and ultimately graduated at Cambridge as 
third wrangler William R Whatton, surgeon and 
antiquary, was not long a fellow He died on 
December 5, 183B, in his Forty sixth year 


Steam to India 

In the Mechanics Magazine of June 7, 1834, it 
was stated that The House of Commons has on 
the motion of Mr Chaa Grant appointed a select 
committee to inquire into the beet means of pro 
moting steam communication with India The 
Mosers Seaward of tho Canal Works, Millwall re 
a pamphlet which they have recently published on 
the subject, recommend that vessels of very large 
capacity should bo employed—of 1,600 tons, for 
example, with engines of 246 home power Such a 
vessel, they say, would allow of 900 tons being 
appropriated to merchandise, 100 to provisions and 
water and 460 to coals—which last would suffloe 
with occasional assistance from the wind to cany 
her to the Capo, whore a further supply of coal oould 
be obtained The tune oocupiod on the voyage is 
calculated not to exceed eleven weeks In 1826, 
the steam vessel Enterprise had made the \oyage 
from Falmouth to Calcutta via the Cape, but she 
had taken nearly four months for the passage Five 
years later, the Admiralty started a steam packet 
servioe from Falmouth to various Mediterranean 
ports, and through this came the proposal to send 
mails by sea to Alexandria, whenoe they would be 
taken overland to Suez where a steam vowel would 
be waiting to convey them to Bombay By an agree 
ment between the British Government and the Eaet 
India Co , this scheme came into foroe in 1837, thus 
reducing the time for letters to reaoh India by a half 

Wellington u Chancellor of the University of Oxford 
On Monday, June 9 1834, the Duke of Wellington 
arrived at Oxford for his installation as Chancellor 
of the University, alighting at the gate of University 
College of which the vice ehanoeJIor was the master 
His o loot ion had been received with much enthusiasm, 
and the proceedings of Juno 10-13 were marked by 
many brilliant gatherings On Tuesday forenoon, 
he proceeded to the Theatre accompanied by Lords 
Londonderry Montague, Apsley and Hill, and on 
open mg the Convocation deolared that it had been 
oonvened for the purpose of conferring the degree 
of doctor of civil law on several distin guished 
individuals including the Dutch Minister, the late 
Human Minister, the Dukes of Buookmgh and 
Newcastle, the Marquises of Salisbury and Bute, the 
Earls of Warwick and Wmchelsea and others Next 
morning, another gathering took place in the Theatre, 
of whioh the galleries, as before, were orowded with 
undergraduates who cheered the names of Wellington, 
Nelson, Canning and Pitt and the mention of the 
Houao of Lords and the University of Oxford, but 
ahowed their disapproval of references to the Um 
varsity of London, the "Gower Street Company” and 
the admission of Dissenters 
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London 

Mineralogical Society, March IS Ar thur Russell 
Baryte crystals from the Manvers Mam Colliery, 
Wath upon Deame, near Rotherham, Yorkshire A 
cavity containing exceedingly beautiful oolourless 
crystals of baryte was discovered in the roof of the 
Parkgato Seam of this colliery in 1930, and the 
ooourrence was briefly described by C P 1 inn in the 
same year Two distinct habits of crystals occurred, 
prismatic and tabular The crystals are attached to 
cream coloured rhombohedra of dolomite which form 
a coating on the grey sandstone, both baryte and 
dolomito being for the most part more or less thickly 
sprinkled with small bright twinned crystals of 
ehalcopynto The crystal forms present are listed 
and drawings of the crystals are given VV Q 
Kennedy The conditions for the crystallisation of 
hornblende in igneous rocks By moans of a statistical 
study of the MgO CaO FeO ratios of igneous horn 
blendes it is shown that the latter occupy an inter 
mediate position between the diopsidic pyroxenes and 
the magnesia rich, lime poor monochnie and ortho 
rhombic pyroxenes It is concluded therefore, that 

(1) pressure and the concentration of the volatile 
constituents are not the sole determining factors in 
the crystallisation of pyroxene and hornblende from 
a magma, but that the original proportions of the 
constituent oxides play on oqually important part , 

(2) a magma which will produce hornblende as its 
ferromagnesian constituent under physical conditions 
tending towards the retention of the volatile oonstitu 
ents will, under effusive conditions, produce diopsidic 
pyroxene 4- hyperstheneorenstatite augite(pigeonito) 
Arthur Russell An account of British mineral 
collectors and dealers in the seventeenth, eighteenth 
and nineteenth centuries (oontd ) John Williams of 
Boomer House, Cornwall, mine agent and adventurer, 
copper and tin smelter and banker, bom September 23, 
1753, died Apnl 17, 1841 The collection of Cornish 
minerals which he had formed at Boomer in con 
junction with his son John (bom August 3, 1777, 
died August 11, 1849) was greatly added to by the 
latter The collection, which oontamed about 10 000 
specimens, was one of the three finest in Cornwall In 
1893 Mr John Charles Williams disposed of the ool 
lection by presentation between the British Museum, 
the Royal Institution of Cornwall, Truro Museum 
and the Robert Hunt Memorial Museum, Redruth 
In addition to a memoir of both the Williams, a 
general account of the collection and its outstanding 
specimens is given M H Hey (1) (hi the advan 
tages of the faoe adjustment for two circle gorno 
roetry The statement often made that an accurate 
projection cannot be so quickly prepared from two 
circle measurements made with the faoe adjustment 
as from measurements made with the rone adjustment 
is shown to be inoorroct, and a construction for the 
preparation of a projection is described The faoe 
adjustment has several deoided advantages over the 
tone adjustment (2) An unproved method of 
crystallographic computations A system for the 
computation of the elements of a crystal from two 
circle gomomotnc measurements is described m 
which due weight is given to each measured angle in 
accordance with its estimated probable accuracy 
(8) On face* and tone symbols referred to hexagonal 
axes a correction The system of four index 


June 2, 1934 

hexagonal tone-symbols desonbed by L Weber is 
oorreet, and that formerly desonbed by the author 
is abandoned The derivation of Weber’s symbols 
from a gnomomc or linear projection is desonbed, 
and their relation to the three index’ symbols 
noted 

Physical Society, Apnl 20 Lord Raylxioh Further 
experiments in illustration of the green flash at 
sunset An artificial source of light and a prism, the 
dispersion of whioh is equal to the atmospheric 
dispersion, was used A straight edge parallel to the 
base of the prism plays the part of the honxon 
The observer was 74 metres from the prism On 
moving the eye into the shadow of the straight edge 
the bluish green flash was well seen By moans of 
substantially the same arrangement with large 
dispersion and short distances, the simultaneous 
contrast effect of a red or orange background was 
studied, but it was not found possible to obtain a 
green as opposed to a blue flash in this way With 
a liquid containing small particles m suitable con 
centration in front of the source, the disappearing 
flash is of a brilliant green colour It w concluded 
that when the flash is bright green, atmospheric 
filtration is acting to remove the blue light D H 
I ollbtt An ultra violet photuelectrio spectro 
photometer The transmission of the sample is 
found by comparison with a rotating sector of 
cylindrical type Two photocells are employed and 
fluctuations in the intensity of the source are com 
pensated for A S Rao and 8 Oopalakriskna 
murty The spectrum of trebly ionised bromine 
Vacuum spark and discharge tube spectra of bromine 
have been investigated over a wide range Many 
of the tnplots and singlets involving the terms due 
to 4 jd, 5s, 4 d, *p‘ and Up configurations have been 
identified From the present work the classifications 
made by 8 C Deb appear to be inoorrect The 
deepest term 4p*P, ~ 404,892 cm yields an lonisa 
tion potential of about 50 v for the trebly ionised 
atom of bromine T C Sutton and H L Habdxn 
The purity required for surface tension measure 
merits The extent to which impurities affect the 
measured value of the surface tension of a liquid 
depends on the method of measurement employed 
This effect is applied to test whether the purity of 
a sample us adequate for the measurement of the 
surface tension of the pure liquid IS E Weight 
Velocity modulation in television The motion of 
a spot of light of oonstant intensity, neoeesary to 
produoe the effect of a sinusoidal linear distribution 
of Light intensity on a television viewing screen, is 
determined and the effect of the finite size of the 
scanning spot is compared with the analogous effect 
m the more usual type of television system in which 
the scanning spot moves with constant speed and 
is modulated in intensity 

Society of Public Analysts, May 2 A Shaw Deter¬ 
mination of free silica in ooal measure rooks Whilst 
the method of rational analyses for the determination 
of free silica in ooal measure rook tends to give 
results too low by about 2 per cent, it is far more 
accurate than calculations from the ultimate analysis, 
raiorometno measurements of shale sections, or X ray 
analysis S A Ashmore A new apparatus for 
determining the temperature of crystallisation of 
cocoa butter The temperature at which separation 
of solid fat occurs u a oonstant for each fat, and an 
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apparatus has been devised whereby thus temperature 
can be determined with rapidity and precision on 
aa little aa 2 gm of fiat The Tyndall effect has been 
utiliaed by projecting a beam of light through a 
email tube containing the melted fat suitably enclosed 
in a darkened chamber, aa soon as any separation 
of solid particles ooours, a scattering of light takes 
place, and the tube appears luminous against the 
darkened background S A Co ash Determination 
of small quantities of germanium in the presenoe of 
arsenic The electrolytic reduction of germanium 
dioxide to monogermane has been investigated A 
suitable apparatus is described and it is shown that 
the yield of gas is greatest when (i) the cathode is 
of niokel, (n) the alkalinity of the solution is low, 
(ui) the current density is high By using the electro¬ 
lytic March test with a standardised apparatus, 
0 027 ragm of germanium dioxide can bo detected 
8 Ueno and H Ikuta Saturated fatty acids of 
chrysalis oil Palmitic acid is the mam constituent 
of Japanose chrysalis oil, stearic acid and a satur 
ated fatty acid of the C„ or 0„ senes have also been 
isolated 

Pabis 

Academy of Sciences, April 4 (O R , 198 1281 1328) 
Ess oiMaboirh Notice on Wilham Morns Davis, 
Corrrvpondant for the Section of Geography and 
Navigation L Leoobnu The lighting of roads 
Mathematical discussion of tho most advantageous 
form for the mirrors of street lamps Emile Cotton 
Local study of a surface and of certain integrals 
RknA Laokanok Congruences of circles which have 
two focal diameters A DsxoLKirx The trans 
formations of surfaces M Ghermanssco A system 
of equations with an infinity of unknowns N Lusin 
S ome difficult problems of the theory of functions 
S P Liau Tho light curve of the star <70 Cygni and 
the elements of the double system The ourv e given 
is based on 200 observations, and from this, together 
with the speotrosoopie data of J A Pearce, the 
constants for the double star are deduoed Pierre 
Veknotth The calculation of the heat losses of tho 
walls of motors, and more generally, on various non 
adiabatic phenomena Michel Loivic Tho means 
of Dirac's theory P L Cassoit and J Cavhei 
Remarks on the true capacity of coils T Nanty 
and M Valet The specific induetive power of 
oolloidal solutions Emile Sxvin The reciprocal 
action of waves and particles m a constant field L 
N4 sl The interpretation of the paramagnetic 
properties of alloys P Jacqubt A method of 
measuring the adherence of electrolytic deposits A 
And ant, P Lambert and J Lkoomtx The appli 
cation of diffusion spectra (Raman effect) and 
absorption in the infra red to distinguish between tho 
five laomeno hexanes By the simultaneous use of 
both methods, the purity or each hydrocarbon and 
freedom from other isomem can be ascertained 
Daniel Chalonob and Etienne Vassy The 
absorption spectrum of oxygen in the extreme ultra 
Molet GAeabd Petoatt The radioactive senes and 
the classification of the light elements Maman 
Tho preparation and some physicochemical properties 
of hexane and its isomers Full details of the pre 
paration and properties of normal hexane, isohexane, 
raethyldiethytme thane, tnmethylethylmethane, duso 
propyl Jean Eschkb DKaaivihaBS, Robert Faillix 
and Raymond JonnarD Psychomotive visual re 
Actions resulting from an intense illumination of the 
eye 


Geneva 

Society of Physics end Natural History, February 1 P 
Bossier . The relation between the absoissn of the 
extremities of spectrograms of F0 stars The 
coefficients of this relation (which is linear) differ 
notably from those relating to the AO stars This 
variation is explained, at least qualitatively, by the 
application of the laws of radiation and those of the 
spectral sensibility of the plates P Bossier The 
total width of tho three lines H y , H t and H, + H 
m siwctrograma of the AO and F0 stars On normally 
expoaod spectrograms, this width ih a sensibly linear 
function of tho length of the spectrogram Its 
variation is more rapid for tho AO stars than for the 
F0 stars The use of over exposed spectrograms may 
lead to mistakes J Weiglk and H Saini The 
thermal expansion of cakute measured with the 
X rays The authors have determined the coefficients 
of thermal expansion of calotte measured by means 
of tho X rays They have found for tho mean 
coefficients between 20° C and 100° C the following 
values a,, «= 21 x 10-* a, = — 4 X 10-*, values 
sensibly different from those obtained by Benoit by 
means of macroscopic measurements, namely, 
a„ 25 X I0-» a, - 5 x 10-* 


Rome 

Royal National Academy of ihe Lincei, November 5 U 
Cisom Differential deductions from the definition 
of reciprocal vectors successive derivations (2) 
G A Maogi Reflection and refraction of harmonic 
electromagnetic waves of any form whatever at a 
plane surface G Armkllini Im estigations on the 
form of the nuclei of extra galactic nebula), and on 
cosmic repulsion Q Majohana Metallic photo 
resistance experiments in a current of water In 
order to distinguish the new purely photoelectric 
effect recently examinod from any thermal effect 
occurring, tho influence of a stream of water on the 
metal shoot struck by the light has been investigated 
From the results obtained the existence, in part at 
least, of the photoelectric characteristic of tho 
phenomenon of metallic photo resistance is assumed 
O Levi and Hbrtha Mki hr Mitotio division of 
nerve oells in cultures m tvlro A technique is da 
scribed which renders it passible to observe such 
division B ManiA Mayers problem In some 
cases at least, it is possible, from tho conditions 
sufficient for tho semi continuity of the integrals and 
for the existence of the solution in problems relative 
to the extreme limits, to deduce conditions sufficient 
for the semi continuity and for the oxistenoo of the 
solution in Mayor s problem Maria Cibrario 
Properties of the generalised numbers and poly 
nomiali of Bemouilh and of Euler P Dienes A 
theorem of Fermi T Wazkwski The unicity and 
limitation of the integrals of equations to partial 
derivatives of the first order L Campedelu The 
algebraic surfaces on which cunes of genus it and 
degree n equal to or greater than 2it — 2 exist B 
Sbqrb Geometric functional determination of groups 
of covenant points relative to a net of curves on an 
algebnuo surface A Colacevick The orbit of 
the visual double 831 A Signorini Finite deforma 
tions of systems with reversible transformations 
G R Levi and D Ghikon Boron arsenate and its 
mixed crystals with bordn phosphate Boron arsenate, 
which has not previously been prepared, forms 
tetragonal crystals, a — 4 46 A , c o — 1 524 It 
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gives mixed crystals in all proportions with boron 
phosphate which also forms tetragonal crystals 
a -» 4 33 A c a - 1 632 G Akamtea Deter 
mmation of the beriberi quotient Qt notes on 
technique V Zagaki Further considerations on 
the food value of seeds of Oxoer arwSnum L These 
seeds contain proteins sufficient to supply the needs 
of adult rats over a protracted penod but they are 
deficient in saline matter and also in other factors 
probably the fat soluble vitamins A and D Vitamins 
B and it are apparently present m suitable propor 
tions 

VIENNA 


on the influence of ultra short waves on flowers 
Flowers and inflorescences of 47 different plant species 
were exposed in test tubes in a oondenser field to 
waves of 3 4 metres Very high temperatures were 
quickly developed in the tubes these reaching 
80 00° C n 27 per cent of the total number within 
30 secon Is S ibstancos contained in the plant oells 
arc evidently capable of transforming the applied 
energy rapidly into heat F Tschxkkak Oultiva 
tion of a native oil fruit not sufficiently valued 
Crossing of a pumpkin w th huskless seeds with a 
husked odible pumpkin hav ng no tendrils yields a 
fruit neh m oomestible o 1 Abntjly Knafix 
Applicability of similarity considerations to the 
flow of electricity in gases ionised by X and gamma 

February 22 Eknst Beutel and Artur Kut 
mlnioo Coloured bromine sorbates Bromine 
vapour is absorbed by a number of substanoes 
including various oxides and salts marble and 
vegetable fibres with development of more or less 
intense oolomtion In general substances wh oh 
readily tako up iodine are also good sorbents for 
bromine although oertam striking exceptions occur 


Forthcoming Events 

Monday June 4 

Royal Geographical Society at 8 SO —Bosworth 
Goldman Through Afghanistan to India 

Tuesday June 5 

Rbskaxoh Defence Society at 3—(at the London 
School of Hygiene and Tropical Medicine K op pel 
Street WCl) —Prof J Baroroft Experiments on 
Man (Stephen Paget Memorial Lecture) 

Thursday June 7 

Chemical Society at 8—(at the Chemioal Reaearoh 
Laboratory Department of Scientific and Industrial 
Research Teddington) —Discussion on Chemical Syn 
theses under Pressure Speakers R Taylor th 
D V N Hardy and Dr D D Piatt 

Royal Society at 4 30—Prof G I Taylor The 
Mechanism of Plastic Deformation of Crystals 
Prof G I Taylor The Strength of Rook Salt 
C A Beavers and H Lipson The Crystal Structure 
of Copper Sulphate Pentahydrate CuS0 4 S H,0 


Association or Applied Biologists June 8 Annual 
summer meeting to be held at the Welloome Physio 
logical Reaearoh Laboratories Langley Court Beckon 
ham, Kent 
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Co operation in Industrial Research 

T HE stimulating lecture on fundamental 
scientific problems m the food industry 
delivered by Dr L M Lampitt before the Liver 
pool and the Edinburgh Sections of the Society 
of Chemical Industry early this year directed 
attention to a number of problems m research 
which are of interest far beyond the bounds of 
the food industry Dr Lampitt for example 
was emphatic on the importance of the 00 ordma 
tion of research not merely of that financed or 
directed by the State but also of that earned 
out by academia or pnvate institutions or by 
industry itself Through lack of such 00 ordination 
not merely m the food industry but m other 
industries as well there is overlapping and waste 
of effort and also failure to undertake some of 
the more fundamental work upon whioh progress 
finally depends 

Dr Lampitt suggested that one of our most 
urgent problems is to explore the possibilities of 
effective 00 operation between the research stations 
research associations the universities and the 
industrial research organisations A survey of 
extra university research m pure and applied 
science has already been undertaken by the 
Association of Scientific Workers and should 
provide much useful data for the study of the 
possibilities of 00 operation The existenoe of 
duplication and the neglect of fundamental 
problems constitute powerful and sufficient reasons 
for an attempt to formulate a definite policy 
which would enable the greatest use to be made 
of each type of activity Such a policy m itself 
would ensure closer contact between the scientific 
investigator and the industrial world and would 
tend to eliminate any tendency for the former to 
work on problems whioh he considers to be of 
practical importance but which a representative 
of industry would easily demonstrate to be of no 
appreciable utility 

The elimination of duplication and waste of 
effort even with existing resources should tend to 
liberate funds for fundamental scientific research, 
the position of which has already been seriously 
threatened by the restriction of the funds available 
for the Department of Scientific and Industrial 
Research As stated in the report for the year 
1930-31 m curtailing such expenditure the 
pohoy of the Pnvy Council was to oonoantrate 
available funds cm work of the moat immediate 
practical value to industry leaving to happier 
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tunea the expansion of work of which the results 
could only be available at some more distant date 
In the campaign which has smoe been undertaken 
to secure support for the research association 
scheme following an the exhaustion of the Million 
Fund, stress has been laid once more upon the 
work of the most immediate practical value, and 
the prosecution and endowment of fundamental 
and long range research have not received the 
attention which their place m the national economy 
demands Apart from this, although the Depart¬ 
ment has done much to encourage fundamental 
research m universities and other institutions, it 
has from the first attempted to induce industries 
to undertake work for themselves rather than to 
carry out scientific work for them or even to 
organise fundamental research 

This position while general is fortunately not 
universal Certain of the research associations, 
for example have been and still are pursuing 
investigations of fundamental scientific import¬ 
ance, the application of which has yet to be 
demonstrated Other sections of industry have 
made their own arrangements for assisting 
academic research at the universities by a system 
of grants in aid of investigations on purely 
scientific subjects which are likely to contribute 
Indirectly to the solution or understanding 
of industrial problems 

As a prelude to such oo operation it is essential 
(hat we should think out clearly the place and 
contribution of each variety of research organisa¬ 
tion m relation to the economy of whole industries, 
and indeed of the national and not merely of 
individual industrial units or geographical or 
sectional interests It should not be too difficult 
a task, given a broad outlook and a spirit of good 
will and oo operation, to elaborate a policy and 
devise a scheme which, while permitting full 
autonomy to individual research units should 
offer immense advantages in efficiency, eoonomy, 
and the interchange and discussion of ideas and 
results among research workers It is unlikely 
indeed that under suoh conditions it would be 
necessary to create a fresh research institute or 
organisation The more efficient utilisation of 
frinds already available, or a comparatively 
moderate expansion of expenditure withm the 
framework of our existing organisation, should 
suffloe to finance a good deal of fundamental 
research the prosecution of which is overdue 

A farther point made by Dr Lampttt relates 
to the broader distribution of purely scientific 


data ooUeoted in the research organisations of 
industry Even the smallest industrial re se a rch 
or analytical laboratory frequently acquires im 
portant scientific data and it is rare for suoh 
phyiioal or chemical knowledge to be of oom 
mercial importance to the firm, or for ita dis 
closure to play into the hands of a competitor 
If without disclosing the purpose of investigations 
of this type, means oould be found of publishing 
the results a large amount of knowledge locked 
up in individual units of an industry could be 
made available, to the advantage not merely of 
particular industries but also of the industrial 
and scientific world as a whole It would, in 
fact, react to advantage and credit of those firms 
responsible for the work and would undoubtedly 
assist m the farther and more efficient planning of 
our available resources 

The illustrations cited by Dr Lampitt from the 
food industry were sufficiently suggestive, but 
they oould easily be multiplied m such fields a* 
analytical work chemical engineering and oorro 
non or in management methods Much machinery 
for oo operative research already exists which 
might with advantage be used muoh more ex 
tennvely m the exchange of information on non 
competitive matters Even m regard to the 
abstracting of ohemical literature and information 
services, mistaken oonoeptiona of individualism 
and independence still delay progress and make it 
difficult to achieve standards whioh are possible 
by oo operation alone 

These obsolete ideas are being steadily under 
mined by the work of various organisations, suoh 
as that of the British Chemioal Manufacturers in 
regard to industrial safety, or of the British 
Standards Institution in the standardisation of 
materials and practice The development of habits 
of oo-operation and enoouragement of the exchange 
of information on common problems quietly 
fostered in this way should go far to overthrow 
ideas of trade secrecy which have prevailed too 
long With this, however, there is still need for 
a much fuller realisation of the place of research 
in everyday industrial practice Industries 
which plead inability to meet a heavier demand 
few support of their research organisation cannot 
in foot, expect muoh credenoe to be plaoed in their 
protestations, unless they oan adduoe evideo oe 
of a spurt of oo-operation and of strenuous 
e fforts to utilise to the maximum advantage b;, 
cooperation on such hnes the organisations 
within their bounds already devoted to research 
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The Gas Referees and the Gas Industry 
CIENCE and industry are dependent for 
much of their progress on the existence and 
authority of master mm to whom the less ex¬ 
perienced and less endowed may turn for direction 
and advioe During periods of stress or emergency 
their value is readily recognised and their services 
eagerly sought, in normal tunes there is a danger 
that their exutenoe may be forgotten because of 
their very modesty and the quiet and unobtrusive 
manner in which they work, but their preeenoe 
in the background as an ultimate source of effective 
authority is essential Those whom the community 
choose as such counsellors are men of wide ex 
penenoe, of outstanding ability men whose word 
is accepted without question Often they have 
retired from the routine of daily duty and, unen 
cumbered by masses of detail, they are thus better 
able to see a problem in its entirety and to set it 
m the frame of their whole experience 

In the light of these considerations it is par 
tioularly regrettable that any community which m 
the past has been fortunate enough to possess such 
a source of counsel, should now contemplate its 
abandonment The gas industry m Great Britain 
is a body which, for nearly seventy years, has 
possessed a source of inspiration and advioe in the 
eminent men who have held the positions of Gas 
Referees and Chief Gas Examiner Names such 
as those of Rucker Tyndall and Haroourt, 
Williamson and Rayleigh, as past holders of these 
positions, coupled with those of the present gas 
referees—C V Boys, W J A Butterfield, and 
J 8 Haldane—and the present ohief gas examiner, 
Sir Richard Glaaebrook, are m themselves 
evidenoe of the type of man who has given his 
servioea unsparingly in the interests of the gas 
industry 

The duties of the gas referees are to prescribe 
the places, times, apparatus and methods by 
which the gas is to be tested, and to determine if 
these testa are being camacLout, they also decide 
the methods by which the apparatus employed is to 
be tested Gas examiners, who have to make the 
testa, are appointed by the local authorities The 
referees issue a general specification applicable to 
all undertakings and, where necessary, special 
specifications for any particular supply company 
They also issue full and detailed descriptions of the 
apparatus to be used, much of which the rnven 
turn of Dr C V Boys himself, and of the method 
gf using this All this is scientific work involving 


a knowledge of test methods and of the conditions 
of manufacture of gas 

The gas companies can appeal on oertain points, 
and the chief gas examiner has to hear and decide 
the appeals They can appeal against the specifica¬ 
tion, but we believe that there never has been such 
an appeal nevertheless they value this privilege, 
and object to the Board of Trade, whioh is to 
make the specifications, also hearing appeals against 
them They can also appeal against any particular 
test, and though usually the decision is easy, occa¬ 
sionally abstruse scientific questions are involved 

Such, in brief, are the ohief duties of the gas 
referees and the chief gas examiner, and under 
their direction the routine business of gas testing 
has been ably conducted but their servioeB to the 
gas industry have been greater than any which 
could be prescribed by an Act of Parliament 
Their real value and their real function have been 
those of counsellors In the Gas Undertakings 
Bill which was recently introduced to the House 
of Commons, the proposal is made that the offices 
of Chief Gas Examiner and of Gas Referees should 
be discharged by the Board of Trade There oan 
be no doubt that the routine of gas testing the 
collection of data relating to the gas industry, and 
similar routine work, oan be efficiently and com¬ 
petently oamed out by the civil servants to whom 
these duties may be delegated by the Board of 
Trade, but it is impossible that such civil ser¬ 
vants, however efficient, can achieve that which 
has arisen from the eminence of the men who 
have previously been responsible for this work 
The loss which the gas industry would rnour by 
this change is beyond all computation 

It may be suggested, on behalf of the proposed 
change, that the replacement of the present 
holders of the offices would be no easy matter 
Undoubtedly this is true, for eminent men are 
always scarce, but amongst present occupants of 
chairs of physios and chemistry at the universities 
of Great Britain there arc men of outstanding 
merit who will, by the passage of years, be oom 
polled to retire from active participation in 
academic work, and would be willing to place at 
the disposal of the gas industry the knowledge 
ansmg from their experience 

It seems incredible that the gas industry in 
Great Britain should wish deliberately to divorce 
itself from association with some of the ablest 
scientific: men of the day Must it not be that 
the change has been proposed without full con¬ 
sideration of the inevitable consequences ! 
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Atomic Theory 

The Atom By Dr John Tutin Pp 109 (London, 

New York and Toronto Longmans, Green and 

Go, Ltd , 1934 ) 6* net 
N the jacket of this interesting book appears 
the appetising paragraph ‘ No one in 
terested m modem science should fail to read 
this book It deals with a problem of profound 
importance, and although written by a scientist 
for scientists the olanty and simplicity of the argu 
ment are suoh that the general reader fond of 
science will find it attractive as well as mtelligiblo ” 
On second thoughts this may not mean very much 
Science is a big subject and it is by no means 
oertain that any scientific worker, writing on a 
scientific subject outside his own field deserves 
to be taken any more seriously than the layman 
I should not personally consider myself entitled 
to be regarded as a scientist writing for scientists” 
if I wrote a book on, say, biochemistry or 
mechanical engineering But such a claim is 
made for Dr Tutin, and being made, it is only 
fair to take it seriously On thinking over past 
and conceivable future indiscretions of this nature 
that I have committed or might conceivably 
commit, I am clear that the great danger for the 
professional, venturing into another branch of the 
profession, must always he in the lack of an 
adequate background He may well provide 
exciting new ideas whioh may prove fruitful or 
unfruitful, but his critical discussion of current 
ideas is almost certain to be cruelly handicapped by 
lack of knowledge of what current theory can or 
cannot account for m its stride, and of what are 
the honest to goodness oopper bottomed facts 

We shall see that it is just here that Dr Tutin’s 
speculation fails If he had known the facts and 
the present position of current theory, it is scarcely 
conceivable that he would have put his own 
alternative theory forward There is, moreover, 
another danger which, from internal evidence, Dr 
Tutin does not appear to have avoided—that of 
forming one’s general opinion about the meaning 
of a theory almost entirely from popular and semi 
popular expositions without any study of more 
profound or more original sources Even when 
the popular expositors are suoh masters as Jeans 
or Eddington, this is highly dangerous The fare 
they provide cannot constitute a well balanced 
diet for a scientist It lacks the vitamins essential 
to growth 

The thesis put forward by Dr Tutm in this book 


may be described in outline as follows, the 
description for distinction is printed w italics 

( l ) The Rutherford Bohr model of the atom (for 
short the R B atom) was first put forward to explain 
the large angle scattering of a particles, which ti did 
successfully on the assumption that the scattering 
is due to a small heavy nucleus carrying the ehargt 
+ Ze where Z ts the atomic number and e ike 
(numerical) charge on the electron The same 
scattering law would be found if the nuclear charge 
were - Ze 

(u) There are grave deficiencies in the general 
theory based on the R B atom, partly philosophical 
(the failure of a strict law of causation) and partly 
practical Its obvious practical deficiencies are its 
failure to explain 'why some atoms emit light and 
others do not why some are electrical conductors anl 
others insulators, why some are magnetic and others 
non-magnetic" (p 15) It fails also to explain 
chemical valency and chemical combination gener 
ally 

(m) Accepting the mathematical interpretations 
supplied by wave mechanics as to the fundamental 
nature and behaviour of protons and electrons (this 
is Dr Tulin’s own phrase p 13) a much more 
complicated and satisfactory alternative atomic model 
can be put forward (for short the A atom) in which 
the nucleus is a collection of Z electrons and the 
outer atom contains all the protons and the other 
electrons (mainly grouped in subordinate structures 
of mass less than or equal to four) required to produce 
a neutral structure of the correct mass 

This is the foundation of the book in whioh Dr 
Tutin first attempts to specify these and other 
deficiencies m the current theory using the RB 
atom, and then to show how the 4 atom provides 
natural and simple explanations of these funda 
mental properties where the R B atom foils, and 
provides them, moreover, without any infringe 
ments of a strict law of causation 

In his dislike of the law of causation Dr Tutin 
hates m good oompany It is a matter of taste 
about which no argument is neoesaary But Dr 
Tutm is wrong in attributing the failure of the law 
of causation in current theory to a weakness of 
the R-B atom Thu failure has nothing whatever 
to do with any special model, but u an inherent 
property of that very quantum mechanics the 
results of whioh Dr Tutm adopts to develop his 
A atom Here it seems he has been muled by 
hu study of some popular exposition The failure 
of causation u, moreover, a for more refined 
concept than Dr Tutm appears to believe, and 
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enters quantum mechanics (as the uncertainty 
principle) only because quantum mechanics, unlike 
Newtonian mechanics, does not permit of abeo 
lutely precise initial conditions ever being laid 
down m any problem To the degree of precision 
permitted by the Initial conditions the state of 
affairs at any later time follows as rigorously and 
uniquely as ever it did in Newton’s day To the 
objection that if quantum mechanics imposes this 
restraint it is to that extent a bad mechanics 
the answer is, of course, that only by imposing 
this restraint can quantum mechanics account for 
the diffraction of electrons by a regular lattice and 
that, m spite of the unexpected nature of the 
restraint, quantum mechanics can still in principle 
predict the results of any conceivable experiment 
The phenomenon of electron diffraction, which is 
independent of any particular atomic model, is 
not discussed by Dr Tutin, presumably for this very 
reason that diffraction will appear just the same 
whether the actual atoms are R B atoms or A 
atoms This is true enough But the phenomenon 
disposes of any claim that his theory is either more 
or lees causal than current theory , and the whole 
of his remarks about the law of causation seem 
to me to be beside the point 

Let us now return to the mam thesis that the 
R B atom, plus quantum mechanics is a failure 
m the regions of physics and chemistry already 
mentioned and that the A atom succeeds at least 
qualitatively everywhere, without surrendering but 
rather incorporating whatever successes the R B 
atom has had 

If quantum mechanics with the R B atom had 
done no more than Dr Tutm thinks it has done 
it would oertamly be highly vulnerable to his or 
any other attack But this is far from the truth 
To take first the question of electrical conductivity 
—that is, of forming a metal or an insulator in 
the solid state It has been shown m detail just 
what conditions must be satisfied for the solid 
state to be a metal, and in particular it can be 
rigorously deduoed from*the R-B atom and quan¬ 
tum mechanics that the alkalis must be metals 
and not insulators The proof can probably be 
extended to the noble metals Owing to the 
complexity of the problem it has not yet been 
rigorously proved that, for example, diamond is 
an insulator Thu u to be regretted, of course, 
but m a qualitative way the solution u already 
complete enough It u merely the numerical 
computations which cannot be carried through 
The qualitative solution extends also to include 


the queer substances now called semi conductors 
the conductivity of whioh increases sharply with 
temperature Boron, if its properties are oorrectly 
described by Dr Tutm, is such a substance, but 
the classical example is cuprite 

To turn to magnetic properties it is again hard 
to see that qualitatively the current theory fails 
m any way Qualitatively and even quantitatively, 
the paramagnotic properties of the rare earth salts 
are completely accounted for The ferromagnetio 
properties of the iron group are already accounted 
for m the sensu that using only quantum mechanics 
and the R-B atom, and without any ad hoc hypo 
thesis, it can be shown definitely that ferromag¬ 
netism will occur when oertarn possible conditions 
are satisfied, and in a general way that these 
conditions might be most easily fulfilled among 
the metals and alloys of the iron group It is not, 
however, yet possible to say quantitatively that 
such a metal or alloy will be ferromagnetic and 
Buch another one not* 

In the optical and X ray field the success of 
the R B atom is of older date, and is not called m 
question by Dr Tutm except that he maintains 
that an explanation is required why some atoms, 
particularly oxygen and sulphur, have a spectrum 
difficult or impossible (ate) to excite I do not 
think that there is any difficulty here which calls 
for an explanation so ruthless as Dr Tutin’s, 
whose A atoms for oxygen and sulphur contain 
no free’ electron In fact, Dr Tutm explains too 
much, for he forgets that conditions of exoitation 
are all important When left to itself, even the 
stubborn oxygen atom emits light, so muoh so 
that no spectrogram of the bght of the clear mght 
sky can bo taken without showing the oxygen 
atom s auroral green line, while the lines of oxygen 
and sulphur in several states of ionisation are 
familiar features of the spectra of the hotter stars 

Finally, in the chemical field the qualitative 
successes of quantum mechanics and the R-B 
atom seem even more striking, and the promise 
of more quantitative success is rapidly being 
fulfilled Current theory preserves and explains 
naturally the fundamental differences between 
covalent and electrovalent bonds, and accounts 
also perfectly satisfactorily for the number of 
possible oovalenotes—why a covalent link saturates 
m fact and cannot take put strongly in any 
further union Complicated as the calculations 
are, the theory can even account m a general way 

• In tJl ttri* field of tiwstoafc ttworr of aoUdi u «*dl*pt moot 
fftS*lUnSsiohdeT r2y«*\ 
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for the stereochemistry of carbon and why it is 
unique Two quantum mechanical R-B atoms of 
suitable valency have, in short, m current theory 
the means to unite and the urge to do so, Dr 
Tutin's statements to the oontrary notwithstand 
mg, the means to mute being an unpaired electron 
on each and the urge that by uniting with the 
formation of a new electron pair they can form a 
state of lower energy 

To sum up this survey of fields touched on by 
Dr Tutin, bearing m mind evidenoe from other 
fields, such as collision theory, on which he does 
not touch, it seems fair to say that quantum 
mechanics working on the basis of the R B atom 
promises to be completely competent to embrace 
m one simple theory the whole range of ordinary 
physics and chemistry The whole general struo 
tore of the periodic table of the elements is ez 
plained in this way without any further hypothesis 
There is no mystery about the periods 2»* They 
are necessary logical consequences of the theory, 
which among other things allows only one electron 
to occupy any one Btate of given quantum numbers 
Phenomena which with the R B atom are classed 
as nuclear physics are at present excluded from 
this range When we come to nuclear properties, 
though much success has already been achieved 
by the application of quantum mechanic* to the 
heavy particles in the nucleus, the prospect is not 
so dear, and great modifications may be necessary 
before much further progress is made It is well 
to emphasise finally with what beautiful economy 
of assumptions all this success can be achieved 
We require nothing but quantum mechanics applied 
to electrons and heavy nuclei of chargee 1-92, 
interacting with their ordinary Coulomb forces, 
nothing leas and nothing more (except perhaps 
patience') 

What has Dr Tutin to offer us in place of this 
elegant and well co-ordinated theory in which the 
diverse properties of, for example, C, N and 0 
seem to find a natural place and to be referable, 
surprising as it may seem to the slight change of 
one more electron and one more nuolear charge 
firem one atom to the next 1 If it were as yet only 
one tenth as successful, his theory would be 
worthy of the most elaborate exploration The 
A atom has a light nudeus with charge — Zt 
with the protonic masses at various distances in 
orbital motion round it, but so ngw% {tie) 
bound to it that the nudeus reacts like a body 
of atomic mass to any passing a particle This 
rigid binding is referred to a quantum mechanical 


restraint Since Dr Tutin’s quantum mechanics 
is our ordinary quantum meohamos we can inquire 
more dosely into this, which he has omitted to do 
Extra rigidity of this type is found, for example, 
when electrons bombard atoms, but only when the 
energy of the bombarding particle is lees than the 
energy of binding Dr Tutm must, therefore, 
assume new binding forces other than Coulombian 
to tie the protonic oomplexes to the nudeus so 
that their energy of binding may be of the order 
of 10’ electron volts at least Non Coulombian 
foroes are also required to enable quantised orbits 
of heavy particles to be of atomic and not nuolear 
dimensions (10-* cm rather than 10- 1 *) This is 
a grave indeganoe m his theory, but let us allow 
these forces and proceed to inquire how such a 
structure, allowed to be ngid, will scatter a 
particles 

When an a particle passes near the nudeus it 
will be scattered by the usual Rutherford scattering 
law with a factor Z* for the nuclear charge Ze 
Note that the extra foroes are now ignored and 
the scattering purely Coulombian t When it passes 
near one of the protonic oomplexes it will also be 
scattered by Rutherford’s law with a factor P l 
when the charge on the complex is Pe This extra 
scattering has been overlooked by Dr Tutm It 
does not occur for the R B atom because the 
electrons are light and not rigidly bound to the 
nudeus, so that they take no part in the large 
angle scattering This extra scattering must be 
added on for each protonic complex The resultant 
scattering will be given by Rutherford s law with 
the factor Z* + 2P* instead of Z* Dr Tutm s 
model gives a factor sufficiently greater than Z* 
to destroy the agreement between theory and 
experiment for the scattering of * particles by 
elements of medium atomic weight The altera a 
tive atom fails outright, self strangled at birth 
. If this point is ceded on the ground that expen 
ments have not established for certain this rather 
fine distinction, we fail at once into all sorts of 
temble difficulties with isotopes For example, 
lithium consists of two isotopes, It* and Li’, of 
which, according to Dr Tutin, the latter contains 
we free electron and is therefore a metal and the 
former nwe and is therefore presumably an 
insulator, though Dr Tutm does not say so 
explicitly (A slight conductivity in sdiooa is 
attributed to the possession of a free electron 
by its second isotope, p 67 I) Sinoe deposits of 
Lt' and Ii» can now be obtained separately, it 
might be Interesting to Dr Tutm if experiments 
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were made to determine their separate oonduo- current theory of the outer atom is a suooeeafal 

favities, though I doubt if any other chemist or and flourishing theory, much must be required of 

physicist would expect any significant difference any rival that could supplant it, and Dr Tutin’s 

between them To ohemists m particular, differences theory oannot stand the pace It must be dis 

•o striking between the isotopee of a single chemical carded after examination, not because it is oounter 

element are quite unbelievable, and their die to current opinions, but beoause it is not internally 
belief is amply warranted by all the available self consistent and does not correlate with sufficient 

evidence Since isotopic differences m general are elegance a wide enough range of physical and 

referred by Dr Tutin to the outer rather than chemical facts There is also one further reason 

the inner structure of the atom—definitely so for remaining Dr Tutm s theory has been rather 

light elements—the chemical resemblances of widely noticed m the non scientific Press, where 

isotopes can only be maintained by unnatural it has sometimes been discussed as if it wore an 

ad hoc hypotheses Finally, of course, his theory accepted theory—a revolutionary overturning of 

requires us to refer radioactive properties to the current views—but alas it is far less momentous 
outside rather than the inside of the atom Physical theory has undergone such striking and 

It would be ungracious to pursue further Dr successful revolutionising in recent years that such 
Tu tin’s attempt to substantiate the A atom He Prees notices can perhaps scarcely be avoided It 

is oontinually involved in ad hoc arguments, which u a U the more necessary that, when a would be 

he rightly deploree when he t.hmlrw others have revolution, widely heralded, fails utterly, ita 

used them , as m the explanation with the R B masquerade as a sucoess should be reduced to the 

atom of the periodic table (p 30) There is m shortest possible limits R H Fowleb 

feet nothing ad hoc in this His attempted ex _ 

planation of Moseley’s diagram of characteristic 

X ray i'n« seems to me shaky m the extreme The Mitten Crab in Europe 

and looks perilously like invoking a denial of the Zoologtscher Anzetgtr Herausgegeben von Bert- 
conservation of energy But this may be doing hold Klatt Zugleich Organ der Deuteohen 

him an injustice At no point is there any indica Zoologisohen Geeellschaft Ergftnzungsband zu 

tion that quantum mechanics applied to the models Band 104 Die chtntsxschc WoUhandkrabbe 

he proposes with some specified law of force (Enoeheir sinensis H Mtine-Edwards) in Deulsch 

between the various parts would give the results land Von Dr Nicolaus Peters und Dr Albert 

he postulates No such law of force, which oannot Panning Mit einem Beitrag von Prof Dr W 
be Coulombian, is ever specified All his results Schnakenbeck Pp vm + 180 (Leipzig 
are just pious hopes and no more, and most of Akademischc Verlagagesollachaft m b H, 1933) 
them are demonstrably wrong 11 60 gold marks 

Why then review at such length what is here ' ¥ 'HE invasion of European inland waters by a 
stated to be in the reviewer’s opinion entirely i- C hineee nver crab which has been in progress 
without substance ? There seem to bo reasons of for more than twenty years has hitherto attracted 

some cogency In the first place the appearance of little notioe from zoologists m Great Britain 

an essay Buoh as Dr Tutm’s forms a natural occasion There is, however a distinct possibility that the 

on which to overhaul the present position of current invasion may spread to our rivers and that this 

theory and do some stocktaking in public Again undesirable alien may establish itself as a member 
no phyncist who has worked as suoh during the of the British fauna It u therefore desirable that 

last twenty five, or evfttr the last fifteen, years attention should be directed to the exhaustive 

should be surprised by any extravaganoe in the monograph which has just been published by Dr 

development of physical theory or be unpre N Peters and Dr Albert Panning with an appendix 
pared to accept changes even more revolutionary by Dr W Schnakenbeck The species is now 

still Nothing could have exceeded the apparently being used as an easily obtainable type’ and as a 

wild extravaganoe of de Broghe’s first work on subject for experimental work in many German 

electron waves which led directly to quantum laboratories The fell and dear account of its 

mechanics Exper imen ts in thought such as that morphology and development which is given m 

of Dr Tutin must be made and fade welcome this monograph will therefore be very useful In 

just because they are experiments, and must not addition, the history of its appearanoe and spread- 

be rvidmmwd out of b««d But just because the ing m Europe is recoded in detail with fell 
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particulars of the damage it oatuee and with sug¬ 
gestions for its utilisation as food for man and 
domestic animals 

Enochevr sinensis is known in Germany as the 
Wollhandkrabbe from the foot that the pmoer daws 
axe clothed with long soft hairs, and a writer in 
the Times has suggested ‘mitten crab’ as an 
appropriate name for it It belongs to the family 
Grapaidse and, like many of its allies, it is charao 
tenstically an inhabitant of brackish water, 
ascending nvers for long distances m fresh water 
but returning to the estuaries to breed 

The mitten crab must have been introduced 
into German nvers before 1912, for in that year a 
specimen was found by a fisherman in the River 
Aller a tributary of the Wesor The specimen 
was fortunately preserved, although it was not 
identified until many years later In 1923 the 
species was found to be established in the lower 
reaches of the Elbe and was determined as 
Knochetr sinensis Since that time it has become 
progressively more abundant in the Elbe and the 
Weeer, and it is now caught by the hundredweight 
at certain seasons m the nets of the fishermen It 
has penetrated inland as far as Berlin and oven 
Prague, and has extended its range to the Rhine 
and the nvers of Holland on one side and to East 
Prussia on the other In some localities it has 
become a very senous menace to the fresh water 
fisheries, stealing the bait from the hooks and 
cutting and ruining the nets It is also stated to 
damage the muddy banks of nvers by burrowing 
in them 


The means by which the mitten crab found its 
way to Europe remain something of a mystery 
Dr Peters discusses vanous possibilities and comes 
to the Conclusion that it was most probably 
earned m the water ballast tanks of some vessel 
trading with the Far East If so, there is no reason 
to suppose that such an inoident might not happen 
again or that the mitten crab would find m 
the Thames a less favourable environment than 
in the Elbe and the Weser Further, since the 
adult crabs seem to be equally at home in sea and 
in fresh water, it will be surprising if they do not 
suooeed sooner or later m crossing the North Sea 
In view of the attempts that are being made to 
popularise m Germany the use of the mitten crab 
for human food and for feeding pigs and poultry 
Dr Panning directs attention to the fact that in 
the Far East the species is known to be one of the 
m termed late hosts of the lung fluke, Paragoramus 
He points out, however, that owing to the absence 
from Europe of the species of water snails which 
are the first hosts of the worm in question, its 
spread in Europe is most unlikely , and since the 
crab would only be consumed m the oooked con¬ 
dition, no danger from it is to be apprehended 
The accidental introduction and spread of 
animals and plants in countries where they are 
not native is unfortunately oommon enough, but 
there are not many instances of aquatic animals 
being transported unintentionally from one country 
to another The case of the mitten crab is there 
fore of some theoretical, as well as praotioal, 
interest W T C 


Short Reviews 


Pharmaceutical Formulas Vol 2 Being the 
Chemist’s Rectpe Book of Formulas for Ad 
hesives, Beverages, Cleaning Materials, Culinary 
and Household Requisites, Horticultural and 
Agricultural Preparations, Inks, Lozenges, Per¬ 
fumes, Photographic Preparations, Polishes, 
Soaps, Toilet Articles, Varnishes, Veterinary 
Preparations, etc, including numerous Descnp 
turns of Practical Methods employed in their 
Manufacture and other Information of use to 
Pharmacists and Manufacturers Tenth edition, 
entirely revised and rewritten by G P For¬ 
rester Pp xx+983 (London The Chemist 
and Druggist, 1934 ) 10s 
“Pharmaceutical Formulas”, which appeared 
as a first edition m 1898, is a collection of formula 
of both old and new preparations of interest not 
only to pharmacists, but also to other muiu 
focturars of articles and preparations of allied 
types With the increasing scope of the book, 


it has been deemed necessary to publish the 
tenth edition in two volumes, vol 1 being essen¬ 
tially pharmaceutical and medicinal, whilst vol 2, 
now under review, has collected those formula of 
more general and varied interest, such as ooemetics, 
perfumes, polishes and horticultural and agnoul 
tural preparations such as fungicides and in¬ 
secticides These sections are but a few of the 
many varied ones, but they probably constitute 
those m which the greatest advanoes have been 
made in recent years 

The last two decade* have Been an enormous 
increase in the demand for toilet preparations, 
such as face powders, creams, lipsticks, etc, each 
with so many varieties that their preparation now 
requires considerable skill and knowledge More¬ 
over, fashion would appear to maintain them in 
popularity, and with ever-varying design and 
purpose, so that the manufacturers must of 
neoesaty keep pace and satisfy the demand The 
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advent of the cellulose finished motor car body 
has tod to the demand for hard high gloss polishes 
with a quick effect, which demand has resulted 
m a large number of new types of formula! 

The proof however, of the value of a book of 
formula lies not only in the ingredients but also 
m the description of the exact working conditions 
and correct manipulation without which most 
technical formula are useless The book does 
appear to satisfy this requirement, and moreover 
each section is preoeded with a monograph 
discussing the development and modem require 
ments of the preparations ooneemed H B 

A Bibliography of Sir James George Frazer, 0 M 
Compiled by Theodore Besterman, with For 
traits and Facsimiles and a Note by bir J G 
Fraser Pp xxi+100 + 3 plates (London 
Macmillan and Co , Ltd , 1934 ) 12s 6 d net 
This bibliography of the works of Sir James 
Frazer has boon produced by the subscription of 
fnends and admirers and under the aegis of the 
Folklore Society in oelebration of his eightieth 
birthday m January last The work of Sir James 
Frazer is too well known for this list of his books 
essays, lectures and addresses to call for extended 
comment It chronicles a remarkable achievement 
It may, perhaps come as a surprise to those who 
are not intimately acquainted with the txtont and 
variety of his writings to find that although The 
Golden Bough” bulks large, it by no means ex¬ 
presses the whole of his interests nor notwith¬ 
standing its many editions, has it absorbed one 
tithe of the apparently boundless store of < norgy 
upon whioh he has drawn in the fifty five years of 
his life as an author The Golden Bough is 
extensive enough to have been the life work of 
any ordinary individual—assuming that he had 
the genius to oonoeive it Yet bir James m his 
Totemism and Exogamy”, his ‘ Folklore of the 
Bible" and his study of immortality has produced 
three major works, any one of which would have 
taxed the industry and made the reputation of 
a research worker 

The bibliography has been admirably produced 
and is illustrated with excellent portraits of Sir 
James and with facsimiles which show his method 
of working The first page of the list is marred by 
a misprint, the editor having fallen into the 
familiar schoolboy trap of ‘Catahne” 

The Woodlands and Marshlands of England By 
H A Wilcox (Mrs G S Treleaven) Pp 56+2 
maps (Liverpool University Press of Liver 
pool, London Hodder and Stoughton, Ltd , 
1933) 6s net 

The University Press of Liverpool has recently 
published two maps of the woodlands and marsh 
lands of England prepared on the researches of 
H A Wiloox These are founded on Several years 
of research which was assisted by the British 
Association The first map is founded on geological, 
climatic and topographical evidence, and the 


second is drawn from the evidence deduced from 
early literature To these have been added a 
discussion of the problems involved and of some 
of the regional questions The first map involved 
considerations of the underlying rooks and their 
soil covering, of the surfaoe configuration of relief, 
height and aspect, and of the climatic conditions, 
which as yet are not sufficiently determined even 
in the immediate past But all three of these act 
together or m opposition, to provido the area 
which was woodland covered or heath or bare 
grassland Then again, woodlands may destroy 
themselves by the accumulation of their decaying 
materials and by holding up water, changing lands 
into marshes Many areas can bo only tentatively 
mapped, awaiting the local research of counties 
The corrections made thereby are essential to this 
study, and it is requested that they bo oommurn 
rated to Prof Roxby of the University of Liver 
pool The subject is an important one, for it is 
basal to the study of early man in Britain, de 
termining his track ways and early settlements 

Gnmdnss der physxbalischen Chrmte Von Prof 
Arnold Eucken VierteAuflago Pp xxm+6»9 
(Leipzig Akademische \erlag8gesellschaft 
m b H 1933 ) 29 gold marks 

The third edition of Euckon s Grundnss der 
physikalisrhen Phemio ' was merged m a Lehr- 
buth of 1,000 pages, issued m 1930 (Natubh, 
Doc 27 1930, p 988) but even then the project 
existed of splitting the product into two parts, 
the more general and elementary part being issued 
as a fourth edition of the Grundnss” and the 
more special and advanced part as a second 
odition of the ‘Lehrbuoh” The first portion of 
this project has now been earned out, and has 
yielded a volume of 700 pages with 179 instead 
of 250 figures The tables and figures have been 
taken for the most part from the ‘ Lehrbuoh”, 
but the text has been condensed by omitting 
muoh descriptive matter (for example, Aston’s 
mass spectrograph) and concentrating on funda¬ 
mental laws Numerical exon ises have also been 
added at the ends of certain chapters 

Science and Gad By Bernhard Bavink Translated 
by H Stafford Hatfield Pp ix + 174 (London 
G Bell and Sons, Ltd 1933 ) 5s net 
In reoent years, fundamental changes have taken 
place in all the assumptions upon which philo¬ 
sophical and religions discussions are based The 
author makes the point that mechamstio physios 
by no means implies atheism and materialism as 
a necessary consequence, and that the so-called 
neutrality of science with regard to religious 

n itions is no more an axiom of procedure In 
, the old materialistic arguments, stall put 
forward in free thinking circles will be found to 
be out of date doctrines in the light of a correct 
interpretation of the results of present day scienoe 

T G 
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Germination of Seeds* 


By Sib Abthub W Hill homo, tbs 


'T'HE ovule, which later becomes the seed, u 
1 enclosed in the fruit vessel or ovary, the 
covering provided by the mother plant Dunne 
its development, the offspring is protected and 
nounshed by its mother, and the ovule gradually 
develops into the seed, with its own protective 
skins or coats, lying within the enlarged ovary, 
which m the ooune of time has become the fruit 
Examples of fruits with their oontamed seeds 
are such familiar objects as the fleshy fruited 
tomato with its dry, flat seeds, the broad bean or 
the scarlet runner with the enclosed seeds or beans, 
and the Brazil nut where the mother plant has 
provided a thick, woody, cannon ball like protec 
tive fruit—which can only be broken by a powerful 
hammer or cut across with a saw—enclosing the 
well known hard shelled ‘nuts’ 

Many seeds have been so well protected by the 
mother plant that the liberation of the seeds oon 
tamed m the fruit is often a matter of some diffi 
culty The Brazil nut fruit is perhaps the most 
remarkable example In other cases, however, 
the seeds are shed or scattered from the fruits 
with the greatest ease when the fruit is npe, as 
any gardener knows only too well who attempts 
to save seed of an Impatttua (balsam) or collect 
the seeds of gone, which are shot out from the 
fruit as if from a catapult The horticulturist, of 
course is concerned only with the seeds when he 
wishes to replenish his stock of plants In the 
majority of cases he merely sows the seed, and 
germination that is, the escape of the embryo from 
the protective seed ooats takes plaoe sometimes 
in a few days, sometimes after some weeks from 
sowing In the case of willows and poplars the 
seed will germinate the day after it is sown, and 
if the minute seed should be kept for more than a 
few days it will completely lose its power of ger 
mmation In other cases seeds may remain viable 
for years I remember well the late Sir Michael 
Foster showing me a pot of Ins, m which the seed 
was just beginning to germinate fourteen years 
after it had been sown ! Then there are the seeds 
of the Australian wattles (acacias) whioh rarely 
germinate until a fire has passed over the ground 
m which they are lying, or which, if sown at home, 
have to be scraped with a file, or treated with 
strong sulphuric acid, as is also the case with some 
other seeds, in order to induce germination, so 
strong and resistant is the seed ooat It is known 
that seeds of Acacia lophaniha will germinate after 
being stored for sixty-eight years and recently, m 
connexion with inquiries as to seed vitality, we 
have experimented at Kew with seeds long stored in 
bottles in our Museum and have successfully ger¬ 


minated seeds of AnthyUu vuinerana and TnfoUum 
striatum both ninety years old, and seeds of four 
other leguminous plants, including the Spanish 
broom (Cyttsus soopanus), all eighty (me years old 

How long the poppy seed, winch germinated 
and flowered so wonderfully after the shelling of 
the Somme battlefield, had lain buried m the soil, 
or how long charlock seed will remain living when 
buried, we do not really know, but it is truly 
remarkable that life can persist for so long a time 
in a body so minute as the embryo of a seed lm 
prisoned within its seed coats, when the seed is 
preserved under suitable conditions What the 
nature of such life may be, and to what extent 
respiration and the other functions we associate 
with living matter, may be earned on in dormant 
seeds, is scarcely within the scope of my text, nor 
oould I throw m&ch light on this arresting prob 
lem For the moment we are oonoemed with the 
embryo prisoner, whether serving only a bnof or 
a long sentenoe of confinement, and the nature of 
the prison 

There is a minute orifice m the seed, the micro 
pyle, originally the point of entry of the pollen 
tube into the ovule, behind which ultimately the 
radiole or root tip of the embryo will he in the 
mature seed Through this minute and well-sealed 
pore, and also by absorption through the ooats 
moisture enters the seed when conditions become 


favourable for germination, and the radicle emerges 
at the micropyle In the case of most seeds it is 
Bafe and usually advisable to store them through 
the winter and sow them in the spring smee the 
embryo is m the resting or dormant oondition 
whatever that may signify There are, however, 
a few seeds which do not undergo any resting 
stage, but development is continuous, and the 
embryo is m an advanoed stage of germination 
when the seed is shed The prisoner effects his 
escape, as an Irishman might say, before he has 
been shut up 1 Willow seeds, as I have mentioned, 
almost oome within this Glass, but the mangrove, 
with its viviparous seeds, is a classic illustration 
Here the seed in the inverted pear-like fruit 
germinates while the fruit hangs on the frees The 
long fusiform radiole grows downwards and event 
ually the young plant fells off into the water where 
it floats upright and gets earned to a safe landing 
m the mud of a tropical estuary Typhonodonm, 
a giant aroid from Madagascar, behaves in a 
similar manner, and well-developed young plants, 
still attached to the large, bean-like seeds, are shed 
into the water where they float upright with the 
young leaves m the air 
In these cases, we might say that the embryo, 
realising how flimsy and insecure are its prison 
walls, considers it wiser to escape at onoe and so 
avoid the risk of being killed by insufficient pro¬ 
tection, which might have happened should it 
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hare ‘gone to sleep’ for a period, like other 
embryos, after the maternal influenoes had 
ceased 

The normal seed oonsuts of two close fitting 
coats, the inner usually membranous, the outer 
bong either papery, leathery or woody, and often 
ornamented with most beautiful surface markings 
which cover and protect the embryo The embryo 
may be embedded m food material on which it 
can draw when germination oommenoes—the type 
known as albuminous—or it may have absorbed 
into itself, during its development, all the nutritive 
materials supplied by the mother plant and stored 
them for future use in its seed leaves or cotyledons 
—which is known as the exalbummous seed In 
either case germination, with the majority of 
seeds is simple and straightforward the emergence 
of the radicle, the splitting open of the seed ooats 
and the withdrawal of the cotyledons or seed leaves 
follows in due oourse In a few cases, of which the 
vegetable marrow (Gucurfnta) is a good example, 
the young seedling takes speoial care to free itself 
from its seed ooat and develops a special peg like 
outgrowth at the apex of its voung root which 
presses on the lower valve of the seed ooat while 
the arch of the young stem carrying the cotyledons 
lifts up the upper valve and so effects its escape 
The youthful prisoner thus puts its foot on the 
floor of its prison house and raises the roof with 
its bent shoulders 

The palms show certain peculiarities in the 
germination of their seeds, which are unlike those 
of other plants I will take the familiar date stone 
( Phamtx) as my example Dates are fleshy fruits 
with a hard homy like stone in the oontre, which is 
the Seed In the middle of one side of the seed 
there is a small circular umbilicus or navel behind 
which lies the embryo Owing to the homy nature 
of the endosperm of the seed, it would be well nigh 
impossible for the embryo to escape if the date 
attempted to germinate in the usual way since 
the ootyledon and shoot apex could not get free 
from the seed, even though the root oould grow 
out and push down into the ground The problem 
is solved by the date, coco nut, double coco nut and 
other palms by transporting bodily the whole 
embryo out of the seed through the navel-like 
depression and burying it m the ground some 
distanoe below the surface of the soil This is 
accomplished bv the outgrowth of a closed germ- 
tube, the ootyledonary sheath, completely sur 
rounding the embryo, which m the double coco nut 
u a stout formidable looking article Though the j 
embryo has been taken out of the seed however, 
and is being nourished by the supplies oontained 
m the seed through the ootyledonary sheath or 
tube, the problem of its escape is not yet solved, 
since it is still a prisoner within its own tube like 
sheath It is as if the walls of its prison cell had 
become elastio and extensible and the cell had | 
extruded itself through its window, carrying the 
embryo stall imprisoned within the elongated cell, 
a procedure whioh may be compared to a person 
sliding down a tabular fire escape from a window 


The embryo, however, is able to solve the prob¬ 
lem for the young shoot with its seed leaf grows 
and forces its way through the wall of the germ 
tubo and emerging into the air finally starts on 
an independent existence This may take place 
m a fairly short time, but m the case of the double 
ooco nut several months elapse after the embryo 
is earned out of the seed before the young palm 
leaf of the seedling escapes into the daylight The 
coco nut and double coco nut differ a little from 
the date m that the actual seed is enclosed in 
the innermost wall or endocarp of the fruit, and 
are thus similar to cases I am about to desonbe , 
otherwise the procedure is exactly like that 
exhibited by the date 

Turning now to those seeds which have an 
additional protection m the way of part of the 
fruit wall as well as their normal seed coats as m 
the coco nut to which I have just referred I may 
mention first the more simple cases of plums, 
cherries almonds and olives In these oases the 
edible flesh is part of the ‘fruit’ proper but the 
stone is also a portion of the fruit wall, so that 
it is not strictly correct—botamcally—to speak of 
plum or peach stones or coco nuts as ‘seeds’, smoe 
the stone is a fruit structure and only the kernel 
is the actual seed 

The fruit wall or pericarp consists of three 
layers or coverings tho outer one whioh is the 
skin the middle fleshy and edible portion the 
mesooarp, and the hard innermost layer, the 
stone or endocarp which encloses the seed or 
goods Stones or stony endocarps of this nature 
may contain one, two or several seods 

Cherry or plum stones afford good examples of 
stony endocarps containing a single seed, and the 
embryo has not only to solve the problem of 
escaping from its seed ooats, but also the more 
difficult task of getting out of the woody box like 
stone, which has to be cracked by hand should 
one wish to obtain the kernel 

Careful examination of a plum stone shows the 
endocarp to consist of two similar and closely 
united halves only separable when the plane of 
weakness beoomes softened The oells of the stone 
do not cross the line of junction of the two halves 
of the stone, but are turned at right angles at the 
median line and the two distinct halves are firmly 
‘cemented’ together The stone thus easily splits 
into its two halves, after sufficient moistening by 
the pressure exerted by the emerging radioto or 
root tip of the embryo, and in due course the 
cotyledons or seed leaves with the young shoot 
apex between them are successfully drawn out 
from the seed ooats and enclosing stone, and 
expand in the air 

The walnut, Jugkmt, the shell of whioh again is 
a fruit structure behaves much like the plum on 
germination, the shell splitting into its two com 
ponent halves Here, however, there is the 
difference that the shell is formed by the dose 
adhesion of two carpels each half of the shell 
being a separate entity 

[To b* oontuiu*d ) 
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Mitogenetic Radiation and Bioluminescence 

By Dr J B Batsman 


T HIS artiole u occasioned by reoent popular 
descriptions * of an apparently well attested 
case of luminescence in a human being in Italy and 
the references to mitogenetic radiation which 
acoompany them The subject is a woman suffer 
mg from asthma She is psychologically abnormal 
—intensely religious and hysterical—and the 
phenomenon of light emission occurs during light 
sleep in circumstances which suggest that it is 
connected with these abnormalities Tt lasts about 
three seconds is of sufficiently high intensity to 
be photographed with an exposure of one six 
teenth of a second and is accompanied by in 
creased respiratory movements greatly increased 
pulse rate and by the utterance of moaning 
sounds and expressions 

The phenomenon is certainly unusual The 
Italian peasants are said to regard it as a mam 
festation of holiness bignor Protti* attributes it 
less picturesquely and porhaps less correctly to 
the action of blood radiation m causing 
luminescence of oertam subs tan oes in the skin 
Protti s explanation is very unconventional for 
bioluminescence is generally supposed to be a typo 
of chemiluminosoence produced during the oxida 
tion of oertam substances the lucifenns m 
presence of enzymes known as luciferases* 
Naturally this mechanism has not been demon 
Btrated in the rare cases of luminescence in human 
beings but one would hesitate to accept an 
entirely different kind of explanation without 
strong positive evidence in its favour It is 
possible that some instances of human luminea 
oenoo are due only to infection by luminous 
bacteria 

The casual references to blood radiation arc 
presumably intended to imply that the existence 
of such radiation ib firmly established and its 
nature quite generally known This is not the 
case The fundamental experiment of Gurwitsch 
claiming to show tho emission of radiation from 
an omon root tip which could stimulate mitoses 
in a second root placed near it has been and 
continues to be subjected to severe criticism 
Indeed the state of tho subject at present makes 
a final decision with regard to the validity of this 
experiment quite impossible This uncertainty 
has not however deterred Gurwitsch and his 
pnpils from an elaborate development of their 
ideas both experimental and speculative un 
fortunately there are contradictions at almost 
every stage 

The supposed identity of the radiation with 
short wave ultra violet fight fundamental to the 
most important later experiments itself rests on 
contradiction the resolution of which should have 
been the primary object of later research Thus 
although behaving m oertam experiments like 
ultra violet light (being transmitted by quartz and 


absorbed by glass etc ) mitogenetio radiation can 
pass without being significantly absorbed along 
the intenor of an omon root or through a consider 
able thickness of a suspension of yeast in beer 
wort Further there is no agreement with regard 
to wave length Gurwitsch’ by experiments with 
filters and by spectral dispersion of the radiation 
found a wave length 190-260 m|i Reiter and 
Gabor 4 by the same means found 340 m(i and 
both sets of workers were able to confirm fully 
their own conclusions by experiments with ultra 
violet light from artificial sources Ignoring or 
explaining away these very serious discrepancies 
Gurwitsch continues to regard mitogenetic radia 
tion as ultra violet radiation of wave length 
190-260 m( i 

If this contention is correct it should be possible 
to detect mitogenetic radiation by purely physical 
means but satisfactory evidence is unfortunately 
lacking Positive results obtained with a photo 
sensitive form of the Geiger Muller electron 
counter* 14 the most sensitive apparatus avail 
able are offset by several negative results" 14 and 
the latter also demonstrate how easily spurious 
positive effects can be obtained if experimental 
conditions are not properly controlled The most 
reoent experiments 14 suggest that mitogenetio 
radiation if it exists cannot be detected by any 
known physical method itB intensity is oertainly 
less than about 300 Av/om 4 sec 

There is no space for a more detailed discussion 
some quite characteristic points have already been 
referred to in Nature 11 and a detailed review will 
appear elsewhere 14 It is only important for the 
present to note that references to mitogenetic 
radiation and with them Protti s reference to 
blood radiation should be regarded with scep¬ 
ticism Even if mitogenetic radiation exists 
it is almost oertainly too feeble to be capable of 
causing emission of visible fluoresoenoe Protti s 
explanation for his remarkable case of bio 
luminescence is therefore to be rejected 
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Obit 

Caul Olot Lundholm 

/''TARL OLOF LUNDHOLM who died on May 
8, at the npe age of eighty four yean, was 
bora in Sweden in 1850 His father was Oourt 
Quartermaster and had filled this important office, 
which however la now extinct, to four of Sweden’s 
kings He was what we would now designate a 
ohemioal engineer, though the term was then not 
known Through the personal influence of his 
great follow countryman, Alfred Nobel, he ob 
tamed facilities for studying the manufacture of 
fulminate of mercury in a French factory on the 
outskirts of Pans Largely as the result of this 
special knowledge he was invited to join the staff 
of the Nobel Explosives Co , Glasgow, in 1878 

This oompany, which was brought into being to 
exploit Nobel’s disoovenes in the realm of high 
explosives, had at that time established two. 
factories in Scotland one at Ardeer, Ayrshire,' 
where nitro-glvoenne explosives were made, and 
another at Polmont, Stirlingshire, where de 
tonators were made Both of theee branches of 
manufacture were at that tune extremely hazardous 
and accidents were fairly frequent With both of 
them Lundholm became intimately associated and on 
both he left the impress of his strong and oourageous 
personality He was most assiduous m improving 
the safety factor while mcreasing effioienoy, ana 
the industry today, considered from the world 
point of view, is a monument to his ingenuity and 
foresight This, indeed, is generally reoogmaed, 
even though the great pubho never knew very 
muoh about him, as he never oourted publicity in 
any shape or form 

Lundholm became manager of the Ardeer 
factory in 1889 and retired from that position in 
1909 to become technical adviser to the Nobel 
Dynamite Trust, with headquarters in London 
On the outbreak of the War this Trust auto 
matioslly came to an end, as did also Lundholm’s 
thirty-six years’ intimate association with the high 
explosives industry But even in his retirement he 
mai n tai n ed his interest to the very end, and 
though in later years afflicted by blindness, he 
kept up a world wide correspondence with old and 
new friends associated with the industry Indeed, 
until a few days before hia death, he was actively 
engaged on the writing up of his early experiences 
in the development of High explosives 

Although Lundholm was a member of many 
■Odettes, he was not a writer of papers, though 
he inspired many On the other hand, he did 
recognise the value of research, and with the 
encouragement of his board, he inaugurated what 
was probably the first research laboratory m the 
British Isles His name appears fairly frequently, 
too, on patent specifications 

Lu n dhol m was Known to everyone m ‘explosives’ 
circles, and during his period of nlSnagement at 
Ardeer he must have had thousands of oallers 
from all over the world By those of them who are 


uary 

still alive, his loss will be keenly felt, for he was a 
kindly soul and was always ready to help and 
enoourage young men He was, however, a stem 
but just disciplinarian and in times of danger, and 
these were not infrequent m the early days, he 
was oool and collected and always master of the 
situation _ William Cullhn 

Ths Rev J H Holmes 
John Henry Holmes, who died on Apnl 19, 
was bom on June 19, 1866 Having been ordained 
in 1893, he was appointed by the London Mission¬ 
ary 8ooiety at first to the Fly River District, 
Papua, and a year later to the Elema District 
(Gulf of Papua), he settled at Jokea in November 
1894 In 1897 he removed to Orokolo, muH m 
1910 he finally settled at Unki in the Purari 
Delta He left Papua at the end of 1917 and, 
having retired from active servioe, returned to 
England in 1920 ThuB for more than twenty 
years Homo” laboured among two of the most 
interesting of the peoples of the ‘Papuan’ stock, 
about whom previously there was but scanty and 
often erroneous information 
Mr Holmos had a genuine regard for and 
sympathy with his people, and he rooogmsed that, 
m order to understand their point of view, it 
was first necessary to have a thorough oommand 
of their language and then to study their customs 
and beliefs He wrote short papers on the initia¬ 
tion and religious ideas of the Elema tribes (J. 
Anth Inst , 418-431 , 1902), on their distribution 
and history ( 7 Anth Inst , 125-134, 1903), on 
their totemism and social conditions (Man, Nos 
2 10, 1905) and on their toys and games (J 
Roy Anth Inst, 280-288, 1908) He also 

published a preliminary study of the Naman 
language, Purari Delta (J Roy Anth Inst, 
124-142 , 1913) It was not until 1924 that he 
oolleoted his observations m a book on a com¬ 
parison of the Puran and Gulf natives (‘Tin 
Primitive New Guinea’) Finally, m 1926, he 
published “Way Back in Papua , in which he 
attempted in narrative form to give a picture of 
the old native ways of looking at things and of the 
effects of the introduction of Christianity 
Unfortunately, Mr Holmes had received no 
scientific training, so there is a lack of precision 
in many aspects of his work, nevertheless, he 
has given us very valuable aooounts of the ethno¬ 
graphy of his two areas, and thus he takes an 
honourable place among those missionaries who 
have materially added to our knowledge of back¬ 
ward peoples A C Haddon 

Sm Max Muspbatt, Bt 
The pubho career of Sir Max Muspratt, who 
dud on Apnl 20 at the age of sixty-two yean, 
is very weU known He was the thud generation 
of a family of chemical manufacturers His father, 
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the let© E E Muspratt, built the Muspratt 
Laboratory of Phyncu Chemistry at the Uuver- 
dty of Liverpool, and 8rr Max was brought up in 
a scientific) atmosphere He waa one of the first 
of the mat modem industrialists to receive a 
ohemioal education He waa educated at Clifton 
College, and from there he went to Zurich, where 
he received the Swiss Government’s diploma in 
applied chemistry 

1 have the most lively recollection of lunohmg 
with Sir Max Muspratt and Prof Dannan twenty 
•even yean ago, on which occasion Sir Max 
expressed that extraordinary interest in science, 
an enthusiasm for research, which never left him 

It is not too much to say that Sir Max Muspratt 
had a huge part in bringing about the growth of 
the large reeearoh establishments in which Great 
Britain can justly pride itself In spite of the 
fact that his latter yean were clouded by great 
personal misfortunes, he waa always willing and 
anxious to discuss any scientific subject, not so 
much as regards its direct practical bearing, but 


in general terms His death is regretted by a far 
larger number of people than he would have 
imagined F A Funs 


Wx regret to announce the following deaths 
Prof H G Chapman, director of canoer research 
m the University of Sydney, president of the 
Lmnean Society of New South Wales m 1917-18, 
on May 26, aged fifty five yean 
Prof G C Comstock, emeritus director of the 
Washburn Obeervatoiy and professor of astronomy 
m the University of Wisconsin, on May 11, aged 
seventy nine yean 

Prof Otto J Kauffmann, emeritus professor of 
medicine in the University of Birmingham, on 
May 15, aged seventy one yean 
Prof J Y Simpson, professor of natural science 
in New College, Edinburgh, known for his work 
on the re interpretation of religion m the light of 
modem biology, on May 20, aged sixty yean 


News and Views 


Xing's Birthday Honours 

Tn Kings birthday honours list includes the 
names of the following men of science and others 
associated with scientific work and development 
Baron Sir Hugo Hirst, ohairznau and marmging 
director of the General Eleotno Company, Ltd 
GLB E Sir John Reith, Director General of the 
British Broadcasting Corporation KJB.E Dr 
F G Banting Dominion of Canada, discoverer 
of insulin Kmgkte Major R G Archibald, director 
of the Wellcome Tropical Research Laboratories, 
Sudan, Mr A W Flux, honorary vioe president 
(past president) of the Royal Statistical Society, 
Mr Albert Howard, lately agricultural adviser to 
the States m Central India and Rajputana, Dr 
W H Moberly, vioe ohanoellor of the University of 
Manchester, Dr C B Saunders, lately Dominion 
oereahst. Dominion of Canada, disooverer of Marquis 
Ruby, Reward and Garnet Wheat, Prof G Elliot 
Smith, professor of anatomy m the University of 
London (University College) CB Dr R E 
Stradling, director of Building and Road Research, 
Department of Scientific and Industrial Research 
Oji O Mr A C Bagshawe, secretary of the 
Department of Agriculture and Lands, Southern 
Rhodesia, Prof B S Troup, director of the Imperial 
Forestry Institute and professor of forestry m the 
University of Oxford, for servioes to forestry in the 
Colonies GJJS Mr F Canning, chief conservator 
of forests, United Provinces, Mr P E Aitohison, 
chief conservator of forest*, Bombay Presidency; 
Mr W McRae, director and Imperial myoologwt. 
Imperial Institute of Agricultural Reeearoh, Puss 
OJBJB Dr W L Balls, ohief botanist, Egyptian 
Ministry of Agriculture, Mr L St L Pendred, 
editor m •chief of the Engine *, Dr L J Spenoer, 
kaepar of minerals, British Museum (Natural History). 


OJ}JE Dr S G Barker, for research servioes to 
the Empire Marketing Board, Mr A D Cotton 
keeper of the Herbarium and Library, Royal Botanic 
Gardens, Kew, Miss E H Eking, principal of 
Studley Horticultural and Agricultural College for 
Women, Mias Annie Lorrain Smith, for oontnbu 
tions to myoology and licheaology, Dr C Raeburn 
assistant director of the Geologioal Survey Depart 
ment, Nigeria M BE Mr F G Haroourt 
curator of the Botaxuoal Gardens and Agricultural 
Superintendent, Dominica Leeward Islands, Mr 
J D Kennedy, sylvioulturut, Nigeria IB 0 Mr 
G E Greig, lately senior warden of mines, Federated 
Malay Statee 

Johann Biuschwger, 1834-93 

Among those to whom German industry and 
engineering owed much m the latter part of last 
century was Johann Bausohinger, who was bom on 
June 11 a oentury ago He began life as a school 
teaoher, but became very widely known for his 
work on the testing of materials One of a large 
family of an artisan, Bausohinger was bom m Nurem 
berg and was educated at the Nuremberg Commercial 
School, and the Polytechnic He was enabled to pro 
oeed to the University of Munich and, after studying 
mathematics and physios at the age of twenty three 
yean he secured a post as teaoher in the Commercial 
School at Ftlrth, where he spent nine years He 
then taught for a time in the Realgymnaaium of 
Munich, end m 1868 waa appointed professor of 
mechanics and graphio status in the Teohnioal High 
School there, which henoeforth was the socna of his 
activities By 1870, he was in possession of a 
mechanical laboratory where, said Unwin, "Engineer 
ing experiments ware oamed out with a thoroughness 
and deboate accuracy never previously equalled" 
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Ha designed a new form of testing machine and 
applied Gauss's method of reading by reflection in 
metnzmente for meaeurmg deformation of bodies 
when strained, made tests of oement, mortar, timber, 
oaat iron, wrought iron and steel, and for the railway 
authorities made investigations on defective axles, 
rails, etc Much of his work was inspired by the 
labours of his Odious countryman August WOhler 
(1819-1914) An important outcome of Bauaohinger's 
labours was the formation m Germany of a society 
for exchanging views an investigations similar to his 
own, and this led to the foundation of the Inter 
national Association for Testing Materials In his 
own particular line, he was regarded by Unwin as 
“the prinoe of observers” He died at Munich on 
November 28, 1898 

Preparations for New Ascent* into tb* Stratosphere 

The National Geographic! Society, Washington, 
D C , is oo-operating with the U S Army Air Corps 
and other donors in a new ascent to the stratosphere 
to be made this month Aooordmg to the National 
Geographic Magazine of April, the balloon to be used 
will have a capacity of 3,000,000 cubio feet, and will 
be manned by Maj William E Kepner and Capt 
Albert W Stevens The balloon fabric is of ootton 
impregnated with rubber, and the sphenoal gondola, 
which is made of a magnesium alu minium alloy is 
8 ft 4 in in diameter The total weight to be raised 
including balloon, gondola equipment and crew, is 
nearly eight tons It is estimated that when the 
balloon rues from the earth partly inflated, the top 
will be 298 ft from the ground , at its ‘coiling’, the 
balloon will be a sphere 180 ft in diameter Hydrogen 
m to be used for inflating it The gas valve m the top 
of the balloon will be operated from the gondola by 
oompreoeed air The programme of scientific work 
includes the collection of samples of the atmosphere 
of the stratosphere, determination of eleotno gradient, 
observations of oosmio rays and of osone oontent and 
photography at great heights Aooordmg to the 
Brussels correspondent of the Twites, Dr Max Cosyns, 
who aooampanied Prof Piccard on his aeoond aooent 
to the stratosphere, baa oompleted his preparations 
for a new asoent (Nature, Nov 26, 1933, p 812) 
The gondola of the Belgian balloon has been con 
struoted of aluminium 

New Pans Zoo 

The lures of Pans are many Its latest is a now 
aoo at Vincenn e s which should be well worth seeing 
Hagsnbeok, m German^,'was one of the first to 
abolish the old and hideous system of keeping buds 
and beasts m oagea The Zoologioal Society of 
London, when Sir Peter Chalmers Mitchell took 
over the rente of government, followed suit, starting 
with the fine sea Hons pond, and the now femous 
Mappm Terraces These last seem to have inspired 
the director of the new Pans Gardens, Prof Urbain, 
•nd the architect, M Charles Letrosne, for the dom 
mant feature of the Gardens, we are tpld, ts a towering 
naaas of remforoed concrete, 200 ft high, shaped and 
coloured to look like reddish brown rock, with ledges 
ft* sheep, goats, and antelopes The interior of thia 


mass contains two large res erv oirs for the storage of 
water to supply pools in various parts of the Gardens. 
In the London Mappm Terraoea similar reservoirs 
supply the wonderfril Aquarium—the finest in 
Europe Another noteworthy feature of the Pane 
Gardens is a great aviary giving the birds plenty of 
room for flying Occupying an area of about 28 acres, 
it would seem to be reminiscent of the Gardens of the 
Zoologioal Society m London and at Whipanade, 
and there u no doubt they will be as muoh appre¬ 
ciated The new Gardens occupy the site of the 
Colonial Exhibition m the Bois do Vincennes They 
were opened on June 2 by the President of the 
Republic, M Lebrun 

The Indian Earthquake of January 15, 1934 

This great earthquake is being studied by offloen 
of the Geologioal Survey of India Their mveatiga 
tiona in the oentral area are expected to last for 
several weeks longer, and their results will be pub 
fished by the Survey at an early date In the mean¬ 
time, three papers of some interest have appeared 
Sir E Paaooe’s ieoture on Indian earthquakes and 
their causes u published by the Royal Society of 
Arts ( Journal , 82, 677-694, 1934), and papers on 
the North Bihar earthquake by Dr M S Kruhnaa 
and Dr 8 K Banerji m Current Sotenot (2, 823-326, 
328-331, 1934) From the observations so far made, 
it seems, aooordmg to Dr Baneiji, that the earth¬ 
quake fault roaches from Motihan to Monghyx, a 
distance of about 136 miles There is probably also 
a aeoond fault, branching from near the middle of 
tho latter and running m the direction of Pumea. 
Most of tho soiamographs in India were thrown out 
of action by the shook, but good reoords were ob 
tamed, and are here reproduced, at Colaba (Bombay) 
and Agra From the great preponderance of the 
surface waves oompared with the primary and 
secondary waves, Dr Banerji oonohides that the 
focus was at a very alight depth below the surface 
All three writers agree in attributing the earthquake 
to a disturbance of the isoetatio compensation 

After-Shocks of the Bihar Earthquake 

At the end of May, the after ahooks of the Bihar 
earthquake of January 16 increased in frequency and 
strength The strongest, wiuoh oooorred at about 
1 a u on May 31, seems to have originated within 
tho focus of the principal earthquake, for it caused 
alarm at Muaafluipur, Patna and other plaoea m its 
epioentral area So far as is known, there was no 
loss of life and no damage exoept that walla injured 
m January oollapeed, while fissures that had beoome 
filled with dust reappeared Shooks were abo felt 
about noon on the same day m Assam, the first of 
which is reported to have lasted two minutes and to 
have been felt m Calcutta 

ElacMat No 93 

The Rome correspo n d en t of the Ttmss states, in 
a short communication published in the issue of 
June 6, that an article m the GiomaU ePItaka which 
surveys recant work on induced radioactivity fay 
Prof Ennoo Fermi, of the Royal University, Roms, 
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mdudas the announcement that Prof Fermi haa I statement is oorreot, then oan be no doubt that 


produced a new element, of atomic number 93 Tbe 
new element was found when uranium, atomio 
number 92, was bombarded with neutrons, it is 
radioactive, with a half period of about 13 minutes 
This announcement would appear to be a sequel to 
the expe r iments reported by Prof Fermi in Nartrar 
of May 19, p 787, when he described the effects of 
bombarding various elements with a powerful stream 
of neutrons Uranium was not among the elements 
mentioned by Prof Fermi m his communication, but 
it would seem that he has now succeeded m obtaining 
an effect from it 

Science and Psychical Research 

Early this year (January 6, p 18) we referred 
to the proposed formation of a body to be called The 
International Institute for Psychical Research”, and 
expressed the hope that the men of soienoe who had 
allowed their names to appear on the circular 
announcing the new organisation would see that 
whatever investigations were undertaken were m 
aoooid with what soienoe demands of such inquiries 
Apparently it haa been difficult to secure these 
essential conditions, for Prof D F Fraser Hams, 
who was announced as the research offioer of the 
Institute, informs us that he has resigned that 
position When he invited a number of scientific 
friends to serve on the Committee of the Institute, 
he was under the impression that a laboratory was 
to be provided, but he now finds this is not so, and 
that there is a lack of appreciation of what scientific 
investigation signifies It may be recalled that Prof 
Elliot Smith, who was advertised a short tune ago 
as president of the Institute, resigned a few weeks 
ago on acoount of ill health We understand that 
most of the chief men of Boienoe whose names were 
advertised in the list of members of the Consultative 
Committee of the Institute have also resigned In 
connexion with the subject of psyohioal research. 
Prof Fraser Hams, referring to the article ‘From 
a Correspondent” in Nature of May 19, p 747, 
writes — There is one oiroumstanoe not mentioned 
by the author of the account of the experiments of 
MM Osty (1932) on ‘the unknown powers’ produced 
by Rudi Schneider It is the faot that, between 
the medium and the sitters on one hand and the 
recording apparatus on the other, there was inter 
posed a sheet of muslin stretched on a wooden 
frame Clearly, the medium on one side of this 
partition, even with all his limbs free and surrounded 
by any number of accomplices oould not have 
played any trioks with the apparatus on the far 
side of the partition (A photograph of this screen 
is on p 64 of Ravue Mttapaychujua 1932 No I)” 

Tornado at Concepcion 

A Barer summary of damage and loss of life caused 
by a tornado on May 37 in the Chilean town of 
Coaoepoion, the chief port of entry to southern Chile, 
appeared m some evening papers on May 28, and m 
the Tw%4t of May 29 The storm was described as a 
"eyckme”, but the note m the Tunes stated that the 
damage occurred in a strip 66 ft wide, and if that 


this was a tornado of the American pattern, and a 
vigorous example at that, seeing that trees were 
| uprooted and buildings were wrecked as the storm 
swept across the town, moving apparently from east 
to west One aooount stated that a house was lifted 
off the ground and earned along for a distance of 
nearly 66 yards The incident is of eepemal scientific 
interest, if the 'dust devils' of desert regions and 
the mantime or lacustrine waterspouts’ are mohided 
under the term tornado', there appears to bo hardly 
any part of the world where this small mtense rotary 
storm may not oooaaionally occur, they are not 
uncommon in the Mediterranean, and Conoepoion 
lies m the corresponding southern latitude and has 
the same type of climate with maximum rainfall m 
the winter half of the year It is then that the 
westerly winds invade a region that fringes the trade 
wind belt during the summer The date of this 
particular storm corresponds with late November in 
the Mediterranean, and m both regions the late 
autumn is m general about the middle of the wettest 
quarter of the year, when the tornado might be 
expeoted to occur most often in ooastal regions, even 
though the American tornado is more a phenomenon 
of the late spring and summer 

Trevithick Centenary Commemoration 
At a meeting of the general oommittee of the 
Trevithick Centenary Commemoration, held on 
May 31 at the Institution of Civil Engineers and 
presided over by Sir Murdoch Maodonald, the report 
of the Executive Committee appointed in October 
1932 to make arrangements for the commemoration 
was presented by Mr H ff Dwkinson, honorary 
secretary, and passed The report showed that 
about £600 had been subscribed, and that the oom 
mittee had been able to oarry through the plans laid 
down Memorial servioes were held in Westminster 
Abbey and Dartford Parish Church, a memorial 
lecture was delivered by Prof C E Inglts, and 
memorial tablets have been erected at Merthyr Tydfil 
to mark the site of Trevithick’s experiment of 1804 
and at University College, London, to mark the 
experiment with the locomotive Oatoh-me v>ho-oan m 
1808 A sum of money had also been allocated to 
assist in the erection of a tablet at Trevithick’s 
birthplace The work of the oommittee had been 
greatly assisted by the hospitality of the Institution 
of Civil Engineers and by the generosity of Messrs 
Baboook and Wiloox, Ltd, who had defrayed the 
ooet of the publication of the memorial volume on 
Trevithick by Messrs Dickinson and Titley An 
interesting outcome of the celebration was that it 
had led the Institution of Civil Engineers to appoint 
a oommittee to make an annual visitation to West 
minster Abbey to inspect the various memorials to 
engineers there 

Expedition to the Ca n a d ia n Arctic 

Aw expedition, organised by the Oxford University 
Exploration (Sub with the foil support of the Royal 
Geographical Society and the Canadian Government, 
is sailing shortly for Ellesmere Land m the Canadian 
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Arctic, under the leadership of Dr Noel Humphreys 
The plane of the Expedition are to leave London m 
July m a sealer chartered from Norway and to 
winter m Ellesmere Land, next spring being devoted 
to an exploration of Northern Ellesmere Land The 
interior u unexplored and a geological survey of this 
oountry will be the chief scientific work undertaken 
The Expedition is financed partly by its room bora and 
partly by scientific societies and individual sub 
sonbers The greater part of tho food supply has 
been obtained free owing to the generosity of a 
number of firms The Expedition will oonsist of five 
or six members, but a geologist is still urgently 
required Besides being physically fit and prepared 
to be away from England for a year, be should have 
had some field experience Communications refer 
ring to the Expedition should be addressed to Mr 
E A A Shackle ton, Oxford University 1< llesmere 
Land Expedition, 1954, Royal Geographical Society 
London S W 7 

Archeological Exploration in Alaska 

Db AlbS Hbdli<5ka, accompanied by a number of 
volunteer students loft Washington on May 11 for a 
fiirther season’s work on Kodiak Island Alaska 
Several seasons have already been devoted by 
Smithsonian expeditions, of which Dr HrdliJka has 
been in charge, to the examination of sites on this 
island The results have shown that it was at one 
time thickly populated and was in all probability a 
stepping stone in the peopling of Amenoa by migrants 
from Ama The earliest inhabitants, whose skeletal 
remains have been found at the bottom of the 
accumulated debris, represent the earliest remains of 
man whioh have boon found in the far north They 
are not, however, ancient m the geological sense In 
type they approach the physical characters of the 
Indian s of California and the west coast Tho earliest 
immigrants introduced a high order of stone culture, 
and many of the objects found with them are unique 
They were suooeeded by the Aleut, who were the 
inhabitants at the time of the ooming of the Russians 
A remarkable feature in the culture of the older 
population u that it ia not identical throughout A 
marked change takes place m the course of their 
period of occupation In the ooming season, work will 
be confined to one large village, already partially 
explored The site will be subjected to intensive study 
in the hope of obtaining a decisive answer to some, 
at least, of the problems which have been raised in 
the investigations of previous years 

International Eugenics Conference 
Tax biennial oonferenoe of the International 
Federation of Eugenio Organisations will take plaoe 
at Zurich on July 18-21 under the presidency of 
Prof Ernst Rudm of Munich A programme has 
been arranged providing for the discussion of subjects 
of i mme diat e interest in which eminent specialists 
have been invited to take part Addresses will be 
delivered by, among others, Prof Afidm on ‘ Racial 
Psychiatry—a Scheme for Topographical Research 
in Europe”, Dr Mjoer on Measurement of Psycho 


logical Faculty as shown m Musical Ability”, and 
Prof Von Vertohuer on "Researches m Twins” 
Dr Rudm will also exp lam the provisions of the 
reoent German eugenics law, and it is hoped that 
one of the public health officers of toe Reich will 
give an address on the questionnaire now used in 
Germany for assessing intelligence grade Among 
the subjects down for discussion are the assessment 
of feeble mindedne^a—to be held in a jomt session 
of tho Committee for Racial Psychiatry and Section 
B of the International Committee for the Standardise 
tion of Human Measurement—mental measurement 
and its relation to diagnosis of temperamental type, 
aspects of tho problems of differences between, and 
inheritance in, monoeygotic and dizygotic twins, 
and tho beet methods of oonduotmg a central dear 
mg house for human heredity, this last named 
including the questions of tho establishment of 
national bureaux, and the protection of authors 
whoso material is published The work of toe 
Standardisation Committee in Anthropometry will 
be continued at the International Congress of Anthro 
po logical Soienoea to be held in London at the end 
of July 

Prof Erwin Baur 

Heft 17 18 of Die Naturunesenechaften, whioh 
appeared on April 27 is devoted to the memory of 
Erwm Baur, who died in Deoember last A short 
general acoount by Dr Max Hartmann of his work 
and its significance m leading to a general appreoia 
tion of genetics in Germany is followed by a senes 
of twelve articles written by colleagues of Baur 
whom he trained in the institute of whioh he 
was head outlining m more detail the results 
achieved by the institute for plant breeding 
whioh he founded at Munohoberg Five papers 
dealing with his theoretical work discuss respec¬ 
tively his investigations of mutation, linkage, 
specific crossing and self sterility in Antirrhinum, 
and his genetical work on Pelargonium and Cleome 
In seven othor papers are considered the practical 
plant breeding results obtained with rye, wheat, 
barley sweet lupins fodder plants potatoes and 
grapes further papers on the practical results will 
appear m later numbers of the same journal An 
obituary notice of Prof Baur appeared m Natubb 
of February 17 

Barter in Great Bntain 

In the United States toe direct barter of goods 
and servo oes has developed rapidly sinoe 1931 as a 
praotioal method of alleviating unemployment and 
social distress So far, little appears to have been 
dime m Great Britain along similar lines, possibly 
because social insurance is highly developed, whereas 
in the United States it is practically non-existent 
It is of interest therefore to note that, aooordmg to 
ProgrtM and the Scientific Worker, experimental barter 
schemes have been inaugurated near Cheltenham 
and Peterafield The Cheltenham eoheme was started 
under the leadership of Prof Scott of University 
College, Cardiff Four acres of land were purchased 
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to be cultivated oo-operatively by a group of men. | tr a w le rs will be widely used The Company also 


They reoeive no remuneration for their work other 
than ooupona signed by Prof Soott aooordmg to the 
time Bpent on work Theee ooupons are equivalent 
m value to half a pound of potatoes, and oan also be 
exchanged for knitted socks made by a member or 
for boot repairs undertaken by another member 
Later on, it is hoped to extend the variety of goods 
and semoee obtainable for the ooupona At Peters 
field the system is further developed and the work 
undertaken by various members in c lud e s cultivation 
of allotments, poultry farming wood cutting, 
oobblmg, carpentry and general repairs To break 
up the land a tractor has been borrowed from a 
local firm The commodities or semoee are exchanged 
among the members while surplus farm produoe u 
sent to an occupation centre m exchange for surplus 
clothes made m the centre 

Gutta Percha, Balau and Caoutchouc 

Phot G O HjendxhsoiJ m delivering the twenty 
sixth Bedson Lecture in Newcastle upon Tyne on 
May 18 outlmod the work earned out in his labor* 
tones on the subjects of gutta percha balata and 
oaoutohouo Tho peculiar difficulties of the subject— 
which he advised reaearoh workers to avoid—are 
tile lack of criteria of punty, oomplete abeenoe of 
crystalline oompounds ready resuufication at tern 
peratures above 40° and attack by air Oxidation 
experiments with hydrogen peroxide yielded alcoholio 
subetanoee m each ease, which when treated 
sudoeesively with aoetio anhydride further peroxide 
and aqueous barium hydroxide gave from each 
source, so far as could be determined the same 
final alooholio product Hydrogenation with a 
palladium catalyst gave results in agreement with 
the general formuln (C.H,),- (C,H,,), with the 
anticipated increase in stability This is in agree 
meat with the general oonoeption of ohams of isoprene 
units linked head to tail with loss of one double 
bond per unit The hydrochlorides of these substances 
on treatment with metallic lino gave, not the same 
dihydndee, but quite different subetanoee with the 
original empinoal formula but one unsaturated 
linkage to each two isoprene units, which may be 
due to eyohsation on loss of hydrogen ohlonde 
Finally, the dibromo addition compounds condensed 
with phenols in the presence of anhydrous feme 
ohlonde to yield ooloured subetanoee with the pro 
pertaee of indicators, one being very suitable for the 
titration of halides with silver nitrate 

Marine Electrification 

Sxvx&aii important developments m connexion 
with marine electrification are desenbed m the 
CUB 0 Journal of February In the past, fishing 
trawlers have been illuminated by means of carbide 
lamps whioh, apart from their disadvantages from 
an illuminating point of view, mtroduoe a serious 
fire risk Spwnal equipment has now been designed 
snd installed on one of the trawlers of a Soottiah 
fis hin g fleet which enables electric lighting to be 
used The installation has been very auooeaaful and 
the practioe of electrically floodlighting tbs decks of 


oompleted the electrical propulsion equipment of the 
Diesel-electric tug, AMam Croat This is the first 
British vessel of bar type, the first to have high speed 
Diesel prime movers, the first to have a dear after 
deck, and the first to have an electrical system of 
starting the prune movers The system adopted 
seems admirably suited to fulfil all the special 
requirements of a tug It is capable of going an 
duty at a moment’s notioe It is also capable of rapid 
manoeuvring when towing large vessels in and out 
of oongested harbours There is practically no delay 
in exerting frill power ahead or astern The Diesel 
eleotrio engine oan be started up as quickly as a 
motor car engine and during periods of inactivity 
no fuel at all is oonaumed The oontrol of the speed 
and the direction of the controller is directly in the 
hands of the navigating offloer Starting is effected 
immediately by pressing a button The mean speed 
over the measured mile was 11 18 knots 'Die time 
taken from rest to full spaed ahead was 24 seconds 
and from stop to full astern was 16 seoands The 
electro hydrauho steering gear waa very efficient the 
vessel being capable of turning at frill speed m under 
two lengths 

Research Activities of the Mellon Institute 
Tux twenty first annual report of the Director of 
the Mellon Institute, covering the year 1938-34, 
directs attention to the improvement in the position 
of reaearoh during reoent months and illustrates the 
wide range of industries which benefit from the 
activities of the Institute Sixty six industrial 
fellowships were m operation during the year 
requiring the servioes of 101 fellows and 84 assistants, 
and fifty five fellowships were m operation at the 
end of the year Follows snd assistants then numbered 
104 as against 98 in the previous year, new fellow 
ship* commencing operations during the year dealt 
with oosmetias, nitrogen oompounds, oalgomsmg, 
rayon, new plastioe, phosphates, tar acids, textile 
finishing, etc The oalganismg fellowship is oonoemod 
with the properties and utility of sodium meta 
phosphate ( oalgon’) m textile and laundry teohno 
logy, the fellowship on phosphates is oooupied with 
their pharmacology and therapeutic value, and a 
fellowship to investigate problems in staroh teohno 
logy has recently been scoop ted The duoovexy of a 
prooeas for flaking coffee by the application of high 
pressure to ground freshly roasted ooflee made in a 
study of the packing of ooffse is claimed as an 
important technical and practical advance Other 
investigations have led to the marketing of new and 
improved strained food* Industrial applications of 
the newer organic solvent* have been assisted and 
a new water-soluble lubricant has been introduced 
for worsteds and wool New plasti ci se r s, new types 
of reams, adhesives whioh do not oause disooloration 
of envelopes on sealing, the synthesis of new types 
of amines, ore among other achievements of the 
Institute, which oan also point to important investiga¬ 
tions on steel, the development of ndvel building 
materials, studies on beat insulation and efforts at 
■moke abatement as other evidence of its important 
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to the general welfare The follows of the pure 
chemistry department have oompleted a number of 
important investigations on quinine, the oinohona 
alkaloids, etc , while the Institute has also supported 
investigations an pneumonia and pulmonary diseases 
at the Western Pennsylvania Hospital 

Aqmeritt and Pond Keeper 

Itea sixth volume of the Aquarui and Pond Keeper, 
which opens with the Maroh-Apnl issue, has a ohange 
of cover, a new headpiece and other improvements 
in printing and illustrations The magaune koope 
up its oharaoter in every way, and is full of informs 
tion for those who are fond of aquana, vivaria and 
pond culture The articles m the present number 
include the first of a new senes by Arthur Denham 
on the keeping, breeding and rearing of tropical 
fishes, and aquanum notes by E G Boulenger, 
director of the Zoologioal Society s aquanum, and 
by S W Weller, curator of the Brighton Aquanum 
An angler fish or ‘fishing frog’ more than three feet 
m length, said to be the finest specimen of its kind 
ever exhibited alive, has been acquired for the 
Brighton Aquanum It will be interesting to see 
how long it lives, for this species is notoriously 
difficult to keep in confinement, especially those of 
such a large size 

The Merscyude Aquanum Society 

One of the most extensive collections of British 
fresh water aquana and aquatio and nver side vegeta 
tion, m addition to foreign aquana, has lately been 
brought together by the Merseyside Aquanum Society 
at its aquanum at Cliff House, Wallasey which was 
opened by the Mayor of Wallasey m March 1932 
The oolleotion, whioh now oompnsee some sixty 
tanks, is olanned to be the most extensive of its 
kind m the North of England and situated in 
extensive glass homes, is largely the result of much 
hard work by enthusiasts m all classes of life m an 
effort to establish a really efficient scientific and public 
aquanum on Merseyside The Merseyside Aquanum 
Society was instituted m 1926, largely through the 
efforts of Mr P Jeffenes, a past president of the 
Liverpool Naturalists’ Field Chib, and incorporated 
in 1930, and its first president was the late Prof 
James Johnstone The president of the Society is 
Alderman A H Evans of Wallasey, the vice- 
presidents Prof J H Orton, professor of zoology m 
the University of Liverpool, W 8 Laverock, lately 
of the Liverpool Museums, and Alderman D R 
Charlesworth, ex mayor of Wallasey, and the 
honorary seoretary, Mr F Jeffenes By a system 
of exchange, the Cliff Aquanum has acquired a 
number of valuable exhibits from the New York 
Aquanum Society, and it has lately been suooessful 
m breeding and rearing the axolotl (Amblyetoma) 
to matunty The present premises have been loaned 
the Society by the Wallasey Corporation, but the 
Aquanum » only oonndered a nuole^a for a much 
larger building which it is hoped to have built aa a 
m un icipal affair m the fhture. The Society issues a 
volume of Proceeding*, holds six indoor meetings 


annually, and affords speoial help for the amateur 
aquariats, for the exehimge of knowledge and ex¬ 
perience amongst experts, and to promote school 
aquana and vivaria 

Advances in Oceanographical Research 

Ths great and growing importance of fundaments 
research m marine biology and oceanography has 
recently been emphasised by the launch of two new 
vessels specially ordered and designed for this work 
On September 23, 1933, a new French research 
vessel, the Prindent TModore Tuner, left the builder’s 
yard This ship, built to the order of L'Offloe 
Soientifique et Technique des PAches Mantunes de 
Franoe, is approximately 180 ft in length, fitted 
with up to-date Diesel engines capable of producing 
a maximum speed of 11 knots, and frilly equipped 
with all tiie latest apparatus for both ooeaaograpbioal 
and biological researches The Prindent-TModore- 
Tuner has now oompleted her trials and is already 
in commission A few months before the launch of 
the French vessel, the Danish Biological Station, 
Copenhagen, took over from the builders the new 
research ship Bulogen (Report of the Danish 
Biological Station to the Ministry of Shipping and 
Iishenes, 38, 1983 Copenhagen C A Rertael) 
Though considerably smaller than the Prindent- 
TModore Tuner, the Danish vessel is also frilly 
equipped for carrying out soientiflo work m both 
narrow and high seas In view of the acquisition of 
these two highly efficient modem research vessels by 
foreign powers, it is all the more regrettable that 
H M 8 Challenger, originally destined for similar 
work by Great Britain, should have had to be given 
over to other purposes, and the aotivitios of our 
existing ships seriously curtailed 

A Potato Research Station 

Thk establishment of such a station m one of the 
important potato growing districts is advocated by 
Sir John Russell m the foreword to the report of the 
sixteenth Rothamsted Conference upon Problems 
of Potato Growing” (Harpenden Rothamsted Ex¬ 
perimental Station 2* ) Sir John concludes that 
economical production of potatoes necessitates the 
use of good seed of the most suitable varieties, 
appropriate schemes of manuring and cultivation, 
control of mseot and ftingus poets and of other 
agencies causing disease and methods for dealing with 
exoeas produoe All these topics are dealt with by 
expert contributor* in this report The fields of 
research developed around this homely plant, notably 
the virus disease problems, show how technical and 
specialised are the problems raised by this crop, and 
though the present research and advisory system 
deals very effectively with them to a point, Sir John 
oanohides that there is room for suoh a apodal 
research station oontmiiously oonoemed with in¬ 
vestigations into the physiology of the potato and 
the utilisation of the tuber 

Research Regulations in Germany 

Tbx Apnl number of tbs Fight Against Dueaee, 
the quarterly journal of the Research Defonoe Society, 
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amoog other matter, gtvea e xtr acts from the new 
German law controlling vivisection, which show that 
the German regulations governing experiments on 
living animals are substantially the same as those 
which have been enforoed by the Home Secretary 
in Great Britain for more than half a century 

National Baby Week Council 
Thb annual report of this Counoil, recently issued, 
describes the work accomplished during 1933 and 
constitutes another reoord of increased activity and 
influence A tribute is paid to the oo-operation of the 
Press and of shops and stores in propaganda respect 
ing maternity and child welfare problems It is 
suggested that propaganda should this year be 
devoted to the subject of The Making of an A 1 
Nation", and National Baby Week’ is to be oele 
bra ted on July 1-7 The Council has suffered from 
the financial stringency, but by exercising the 
strictest economy, income for the year exoeeded 
expenditure by the small margin of about £12 

South-Eastern Union of Scientific Societies 

Thb thirty ninth Annual Congress of the South 
Eastern Union of Soiantifio Societies will be held at 
the University of Reading on July 11-14 under the 
presidency of Prof H L Hawkins, professor of 
geology m the University On July 11, Prof Hawkins 
will deliver his presidential address entitlod Fossils 
and Men" The presidents of sections will deliver 
the following addressee during the Congress T D 
Kendnok (Archaeology), The Art and Archeology 
of the Early Anglo Saxons ’, Dr Maogregor Skene 
(Botany), Some Problems of Germination" , Dr 
C B Williams (Zoology), Insect Immigration m 
Great Britain ’, T H Edmunds (Geology), “The 
Water Supply and Geology of the South East of 
England , G H Grinling (Regional Survey), Surrey 
for Action” On July 13, at g pm, Prof E B 
Poulton will deliver a public lecture entitled The 
Power of Changing Colour as a Form of Protective 
Resemblance” Further information can be obtained 
from the Hon General Secretary, 14, High View 
Close, Norwood, 8 E 19 

American Academy of Arts and Sciences 

At the annual meeting of the American Academy 
of Arts and Sciences held on May 9, the following 
officers were eleoted for 1934-36 President, Prof 
G H Parker, Corresponding Secretary, Prof Tenney 
L Davis, Recording Secretary, W E Clark, 
Treasurer, I Bowditch, Librarian. Prof Alfred C 
Lane, Editor, Prof Robert P Bigelow, Foreign 
Honorary Members, Prof R A Fisher, Galton 
professor of eugenics m University College, London i 
Prof A V Hill, Foulerton Research professor of 
the Royal Society, and University professor of 
physiology in University College, London, Prof 
Arthur H Holmes, professor of geology m the 
University of Durham , Prof Paul Janet, professor 
of eleotrotechmoe m the Sorbonne, Pans, Prof 
Luigi Lombardi, Rome, and Prof R Wilistfitter, 
Munich 


Announcements 

pBor A V Hill will open a discussion at the Royal 
Society on June 14 on "Methods of Measuring and 
Factors Determining the Speed of Chemical Reaction" 

Thx Right How Walts® E Elliot, Minister of 
Agriculture and Fisheries, will rnspeot the field plots 
and laboratories of the Rothamsted Experimental 
Station on June 20, at II IS aun On the same 
day, Mr Elliot will present to the Trustees the deeds 
of the land newly aoquirod as a result of the reoent 
public appeal 

Prof J B Conant, president of Harvard Uni 
varsity, formerly professor of chemistry m the 
University, has been awarded the medal of the 
American Institute of Chemists The award is made 
m recognition of ' outstanding service to the soienoe 
of chemistry and the profession of chemists in 
America Prof Conant is well known for hia work 
on reduction and oxidation m organic ohemistry, and 
on hsBmoglobm and chlorophyll 

Wx have reoeived the seoond supplement, 1931— 
1933, to the Catalogue of Lewis s Medical and 
Scientific Lending Library ’ (London Lewis’s 
Library, 136, Gower Street, London, W C I 2s net) 
Works are listed alphabetically under authors’ 
names, and at the end there is a classified index of 
subjects, under each of which authors’ names are 
given, and the full title of the works will be found on 
reference to the body of the catalogue All the 
soienoes appear to be represented, and the list oon 
tains nearly 3,000 titles 

Applications are invited for the following appoint 
monte, on or before the dates mentioned —An 
assistant lecturer in physios in King’s College, London 
—The Secretary (June 12) A veterinary offioer to the 
Berkshire County Counoil—The Clerk, Shire Hall, 
Reading (June 19) Assistant lecturers in geology 
and geography ohemistry, and physios at University 
College, Swansea—The Registrar (June 20) A 
superintendent of parks m the Borough of Barking— 
The Town Clerk, Town Hall, Barking (June 20) 
A lecturer (woman) in geography at Norwioh Training 
College—The Principal (June 20) An inspector of 
agriculture in the Department of Agnoulture and 
Forests, Sudan Government—The Controller, Sudan 
Government London Offloe, Wellington House, 
Buc ki ng h a m Gate, London, 8 W 1 (June 21) A 
lecturer in pure and applied technology at LsMsster 
College of Technology—The Direotor of Education 
(June 22) An assistant in the Department of Natural 
Philosophy in the University of St Andrews—The 
Secretary (June 23) A senior lecturer in mathematics 
at the Huguenot University College, Wellington, Cape 
Provmoe, South Afrioa—The Registrar (Aug 14) 
Evening teachers of pure and applied mathematics, 
eoonomios, economic geography, eto , at the Wands 
worth Teohmoal Institute, London, S W 18—The 
Seeretary 

Ebbatum Natobb, June 2, p 837 "Chemistry 
of Red and Brown Alga ” For “polymerised urotuo 
acid” read 1 polymerised mannuromo aotd” 
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Letters to the Editor 

[TKs Editor dot not hold hmself responsible for 
opinion* expressed by hi* correspondent* Neither 
eon he undertake to return nor to correspond with 
the tenter* of, r*}*ct*d manuscript* untended Jar (Aw 
or any other part of Nature No notice is taken 
of anonymou* communication* ] 


Activities of Life and the Second Law of Thermo¬ 
dynamics 

Wn regret the neoessity of prolonging this dis 
ouiNion but m spite of the letter of Sir James Jeans 1 
we persist m the conviction that it is his reason ng 
not ours which is fallacious We are quite aware 
that the change of positional entropy associated with 
the type of prooees which he oites involves the factor 
Nk where t is the Boltzmann constant and N the 
number of particles oonoemed in the prooees nor 
do we dispute the correctness of the well known 
formuln which he quotes We must however point 
out that he is wrong m assuming that the number 
of partiolee must ooinoide with the number of 
molecules We might ask why not the number of 
atoms or the number of protons and electrons T 
The answer is that for a given process of redistnbu 
tion the partiolee are those units whose relationship 
to one another is altered but whose internal structure 
remains unaffected In the process of sorting out 
trucks each truck is to be reokoned as a particle 
in the process of steering the Mauretania the ship is 
a particle 

To revert to the type of case originally considered 
by Sir James Jeans let us imagine a large number of 
equal spheres of glass on a fnotionleee horizontal 
plane If N of these spheres be moved from a place 
where the (superficial) density of distribut on of the 
spheres is v to a place of higher density v 1 then the 
decrease of positional entropy of the system is equal 
to kN (log v 1 - log v) Aooording to 8ir James 
Jeans however the decrease of positional entropy 
would bo kn t N (log v 1 — log v) where n, is the number 
of molecules oontamed m each sphere If he reasons 
in this manner we would ask him why the decrease 
of positional entropy should not also be knJS 
(log v* — log v) where n, is the number of atoms or 
the number of protons and electrons contained m 
each sphere This paradox dearly reveals the 
fallacy in his reasoning 

Finally wo would point out that the total entropy 
of an assembly of N identical systems each made 
up of n ultimate partiolee may be resolved into 
the sum of two terms the first of the order Nk 
determined by the configuration (and relative motion) 
of the oentres of mass of the N systems the second 
of the order N(n — 1)A determined by the internal 
arrangement of the ultimate partiolee in each system 
In any prooea s fat whioh the internal arrangement 
of the systems remains unchanged only the first 
term m the entropy is affected We think it scarcely 
possible that Sir James Jeans would dispute this 
statement although the views expressed m his last 
letter oontradiot it 

F G Donnan 

University College London 

E A (JvaoNNHWM 

University, Reading 

Vino. US, U1 *1 IBM. 


Calcium Isotopes and the Problem of Potassium 
By the systematic use of the purest materials, I 
have succeeded m reducing the effect of potassium 
in the mass spectrum of oaloretm to a negligible 
quant ty Under these conditions the line 41 dis 
appears completely and it is quite safe to oonolnde 
that the isotope Ca 41 does not exist at least to 
1 port m 1000 m the element Photometry gives 
the following provw onal constitution for oalonim 
Mass numbers 40 43 43 44 

Abundanoe 07 0 8 0 2 2 3 

It will be noted that the abundanoe of Ga 44 a 
much greater than that originally reported by 
Dempster 1 and is in better acoord with the chemical 
atom o weight 

I have been kindly aipplied with oompoundi of 
calcium extracted from biotite by Prof G v Heveey 
and from pt gmat tes from Rhioomoh and Portsoy by 
Prof J Kendall On the view that the radioactivity 
of potassium is due to the simple beta ray trana 
formation of K 41 to ta 41 these samples should be 
rich in the latter On analysis their mass spectra 
showed no appreciable difference from that of 
ordinary calcium so that the abnormal atomic 
we ghts reported by Kendall 1 cannot be asonbed to 
the presenoe of tl e hypothetical isotope 41 

Hevesvs boautif ll distillation experiments have 
shown that the radioact vity of potassium is unlikely 
to be assoo a ted with the abundant light isotope 39 
so that the failure to detect Ca 41 appears to favour 
some more oomplor theory of the disintegration suoh 
as that recently suggested by Gamow* 

F W Aston 

Cavendish Laboratory 
Cambridge 
June 1 


Phm Rm ,» MB. Ittt 
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Interaction of Radio Waves 
In lr letter published in Nature of February 10 
last Dr Murtyn and I stated that wn had found 
that Tellegens observation of an apparent inter 
action of radio waves 00 lid be expla ned by taking 
account of the changes in the mean velocity <3 
agitation of electrons in the ionosphere produoed 
by a strong electric wave 

Another mteres ting oonsequenoe of this effect due 
to an eleotno wave may be pointed out namely file 
production of so oalled atmospherics in a radio 
rece ver by modulation of the reoeived carrier wave 
An atmospheno oleetno pulse acting on the 
electrons m a part of the ionosphere through whioh 
the oarr er wave passes momentarily increases the 
absorbing power of that part and so momentarily 
reduces the amplitude of the reoeived oamer wave 
Thus an irregular succession of sounds is produoed 
in the receiver similar to the effects produoed more 
directly by atmospheric pulses 
Thus it appears possible that observed atmo 
spherics are of two types one associated with and 
proportional to the intensity of the earner wave 
and the other completely independent of the earner 
wave 

V A Bailey 

Department of Physios 
University of Sydney 
Apnl11 
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Pmiona enatUma (Owen) on the Glamorgan Coast 
Dunnro the night of Sunday, May 0, a school of 
oetaoeana wan stranded at Whiteford Sands, Llan 
znadoe, on the Gower ooast of Glamorgan We 
visited the spot as soon as possible and found twenty 
one specimens, which we identified as False Killers, 
PMudorea orasstdens (Owen) Mr M A C Hinton, 
who has examined one of the skulls, agrees with 
the identification It was possible to make a more or 
less detailed examination of these and to procure 
some material for this Museum, another specimen, 
which was not reported to us until later, was some 
distance away and we did not have an opportunity 
of examining it 


!■■■ 
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IS i. Take kfflec dolphins rtaaded ca OJuDorfsa ooMtca 

It will be remembered that this dolphin was by 
many considered to be one of the rarest of oetaoeans, 
"on the verge of extinction", until October 1927, 
when a school of about 180 was stranded in the 
Dornoch Firth In December 1928 a still larger 
school was reported from the South African coast, 
near Cape Town, and another sohool from Velanai 
Island, near Kayte, m Ceylon, in August 1929 Sir 
Sidney Harmer, in a letter to these columns 1 , gave 
a summary of ooonnenoes of this species and suggested 
that its supposed rarity was due to its being an 
inhabitant of the open seas and thus seldom observed 
in (he neighbourhood of land 
A oertam amount of data of biological interest 
has been obtained about the Llanmadog specimens, 
and it is hoped to publish this m due oourse 
Conor Matkxson 
Liohzl F Cowlxy 


National Museum of' 

Cardiff 
• Xurn, 1X7, so. An. 10, 1ML 

Meteorology tad Gliding 
Iir a letter to Natcm of May 5, Mr G E Collins 
uks whether a sensitive thermometer would be 
lane for detecting rising sir, and 
i as to how sailplane pilots oan 
e of i—*■-*— 


and humidity inside and outside olouds by os 
a meteorograph on an aeroplane is difficult, because 
the instruments at present made are not nearly rapid 
enough m their responses to reooxd features lasting 
about a second, and in Germany they have de 
veloped a scheme whereby the more slowly moving 
sailplane camee the self reoordmg apparatus and is 
towed by an aeroplane to the region where obeerv 
ations are required, beoause the demands for rapidity 
m the meteorograph will then be less severe 
In the abeenoe of a special institution devoted to 
these purposes, measurements of the variations of 
temperature and humidity are difficult, but in 
formation of value to the gliding movement as well 
as to meteorology oould be got by 
systematic measurements, or oarefhl 
estimates, of the vertical air move 
meuta m the neighbourhood of 
olouds of the different types, espeoi 
ally if the type were defined by the 
use of a camera Thus on March 
18, the day when Mr Miles, Mr 
Co 11ms and Mr Humphries all made 
long flights, some of the verbal de 
sonptions that I heard indicated 
line squalls , but the photographs 
and the aooount given in the Sail 
plant and Ohder of April show, I 
think conclusively, that the olouds 
belonged m general either to the 
type that has been classed as ‘longi 
tudmal' or to the rectangular' type 
The photograph on p 52 of that 
issue, which illustrates the 'streets 
of clouds’ utilised by the pilots 
shows very dearly the spiral form 
that is characteristic of k>ngi 
tudmal oells it suggests also that 
the maximum lift would not be 
immediately under the axis of the 
spiral 

My impression, derived solely from theoretical 
considerations, is that under suoh olouds the up 
currents would not usually be strong, but the 
formation of soft hail and the shapes in the photo 
graphs indicate that on that day the asoent was 
fairly rapid—m fact, some at least of the clouds were 
approximating to oumulo nimbus It will be in 
terestmg to see whether the development of oan 
vootion in these types is stronger in summer than in 


spring 

Imperial College of Soienoe, 
South Kensington, 8 W 7 


G T. Waucsb 


Molecular Weights of Celluloses 


During reoent years a good deal of attention has 
been given to the investigation of the molecular 
weight of 'native' oefiulose, but 1 
dnoordsnt, the v ' 


it the results an highly 
requently quoted bemg 
those of Mark 1 (about 80,000, on the basis of mioell 


length by X-ray analysis and other data), Stamm* 
(40,000, by sedimentation equilibrium m the ultra 
oentnfhge) and Staudmger* (about 180,000 by extra 
polatian of viaooeity vs molecular weight data) 
The sedimentation equilibrium method is the soundest 
theoretically, and we have noently de m onstrated 
expe ri mentally' that it gives correct molecular weight 
values for long-chain molecules which, like oeOulose, 
give highly visooue solutions. 
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In continuation of Stamm • -work we have deter 
mined the molecular weights (by sedimentation 
equilibrium m the Svedberg ultreoentriAige) and 
we find that the speoiflo visoosity increases for a 
number of oelluloees and regenerated celluloses die 
solved in oupr ammon iu m solvent Calculating the 
results m the same m a nner as Stamm did we obtain 
apparent molecular weights of the oellulose oopper 
complex ranging from 100 000 to 300 000 depending 
upon the extent to which degradation had ooourred 
during the previous history of the specimens The 
300 000 value was obtained for a portion of oellulose 
which Stamm studied and for which he reported a 
value of 86 000 for the oelhilost -oopper oomplex 
We suspect that degradation inadvertently ooourred 
during Stamm s determinations To obtain tho mole 
cular weight on a oopper free basis Stamm assumed 
one oopper atom combined per glucose group 
corresponding to a correction factor of 72 per cent 
and leading to his final value of 40 000 Our results 
on oombinod oopper and also consideration of the 
partial speoiflo volume of the oopper oompound 
yield a correction factor of 60 per cent bo that our 
cellulose molecular weights range from 00 000 to 
180 000 We estimate the molecular weight of native 
oellulose to be m the neighbourhood of 300 000 
The speoiflo visoosity of the ouprammonium 
solutions of the oelluloees increases in a definite 
manner with the molecular weight so that after 
empirical calibration of the relationship by ultra 
oentnftigal analysis it is possible to calculate average 
molecular weights from visoosity data The numerical 
relationship in the range of molecular weight that 
we have studied vanes appreciably with the oom 
position of the solvent and is not m agreement with 
the relationship published by Staudmger The 
application of Staudmger s equation to our viscosity 
data gives moleoular weight valuos of 20 000 to 
80 000 that is from a third to a half as great aa the 


Fxpenmental Station 
E I du Pont do Nemours and Co 
Wilmington Delaware 
April 26 



Natural Interconversion of Isomeric Sugars 
Thx mechanism involved in the smooth tram 
formation of one simple sugar into another is a 
matter of the utmost importance to the chemist and 
the physiologist alike $ufc little light waa thrown 
upon the subjeot until Robinson* introduced the 
interesting theory that Walden inversion (conditioned 
by the enxymatic hydrolysis of phosphorus esters) 
Within the sugar molecule is an agency for such 
change* Hus hypothesis presents a simple and 
rational explanation of the conversion of gtuooee 
into galaotoee by the mammary glands during 
lactation and lends colour to the suggestion that 
the primary constituent of nuoleic aoidis the oom 
monlv-ooourrmg xylow) which undergoes oon. version 
to noose in an analogous m a nner - Hatbers and 
Robertson* in a research on the hydrolysis of 
p toluenesulphonyl esters of ghioose recently adduced 
evidence which strongly supported this view m as 


much as they ware able to oonverb a derivative of 
glucose into a derivative of altrose in one operation 
Cognate researches have brought to light the following 
significant facts 

The alkaline hydrolysis of 

(1) 2 3 Di p toluenesulphonyl 4 6 dimethyl 

a methylgluooside yields a 2 3-anhydro 4 6 

dimethyl a methylhexoeide and 4 8-dupethy 1 
a methylaltroade 1 

(2) 2 3 Di-p toluenesulphonyl 4 6 bonsyhdene 

a methylgluooside yields a 2 3 anhydro 4 6 bensyl 
idene a methylhexoside and a monomethyl 4 : 6 
benzyhdine a methylhexoside whioh is not a de 
nvative of ghioose or mannose 

(3) 2 3 Dimethyl 4 6-di-p toluenesulphonyl 

a methylgluooside yields a complicated mixture oon 
taming a derivative of gluooeoen 

(4) 3 p Toluenesulphonyl diaoetone gluoose gives a 
quantitative yield of diaoetone ghioose 

(6) 2 3 Dimethyl 4 -p toluenesulphonyl 6 fan 

phenylmothyl a methylgluooside gives an almost 
quantitative yield of 2 3 dimethyl 6 tnphonylmothyl 
a methylgluooside 

(6) 2 3 6 Tnmethyl 4 -p toluenesulphonyl 
P mothylgluoosi le gives unchanged material and 
2 3 0 tr methyl p methylgluooside 

Viewing the results as a whole it is evident that 
these hydrolytic reactions fall into two main groups 
which may be characterised aa normal and abnormal 
aooordmg aa the original substanoe oon tains one or 
two p toluenesulphonyl residues in neighbouring posl 
tions It is also worthy of note that m the oases 
whore Walden inversion has boen proved to ooour 
such inversion is acoompamed by anhydro formation 
This fact at onoe suggests the idea that anhydro 
formation may be a neoeasary precursor to this type 
of mversion which follows as a oonaequenoe of the 
opening of tl e anhydro ring 8uoh a hypothesis is 
in keeping with the mam pnne pie of the Robinson 
conception and at the same time invalidates the 
criticism levelled against it by Levene* whose 
evidence is baaed upon the hydrolysis of a phosphoric 
ester of S methyl monaoetone xylose in which the 
possibility of anhydro formation is precluded 

A full aooount of these invest gations will be pub 
lished later and it is hoped that the various exten 
a ions of the work whioh are now on hand will lead 
to a definite eluo dation of this complicated but highly 
important problem 

O J Robxutson 
J W H Oldham 
Chemioal Research Laboratory 
University of 8t Andrews 
Apnl 27 




A New Type of Artificial p Radioactivity 
Thb energy speotrum of positive electrons from 
magnesium when bombarded by «particles of 
radium C reduced in range to 6 3 am were invest! 
gated by a method already described 1 It was found 
that the number of positives is less than that ex 
pected from the measurements of the integral effect 
nhajig in g the direction of the magnetic field, a great 
number of negative electrons could be observed 
The number of negative electrons was about four 
fames as great as the number of positive electrons. 
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In order to ascertain the true ongm of the negative 
electrons, the following experiment* were pe rf ormed 
A sheet of tinfoil or paper was exposed to a ray* 
under the same conditions as the magne s i u m Tbs 
absence of radioactive impurities was proved by the 
absence of 0 particles in these two oases The 
0 particles were also absent when the souroe was 
covered by a tinfoil in order to stop the a particles 
Thus it is evident that the phenomenon is due to the 
bombardment of a part kj tee 

The number of negative electrons quiokly dimm 
lshes with time (the half period is about 8 mm ) 
The limit of die continuous spectrum of the negative 
electrons is above 2 X 10* e v The probable nuclear 
reactions in the oase of positive and negative 
electrons may bo written in the following way 
]( Mg 44 + (He 4 -* I4 8 i" + ,«», , 481" - i(Al" + e+ 

(Curie Johot reaction) 
for positives and 

(1) „Mg 4, + (He 4 - 1I A1“+ I H‘, i.Al 4 * — 14 8 i“+«- 
or 

(2) i«Mg 4, +»He*“* 1I A1 4, + ,H 1 , „A1 44 - I4 Si”+s- 
for negatives In both oases we ought to detect 
radioactive atoms of aluminium 

In the oase of aluminium we were also able to 
obtain the emission of negative electrons, but their 
number is considerably lees than the number of 
positive electrons 

A J Auohanow 
A J Auohanxan 
B 8 Dvhelxpow 

Physical Technical Institute 
Leningrad 
May IS 


Absorption of Hydrogen by Nickel 

In order to measure the adsorption of hydrogen 
by pure nickel, free from oxygen, I used a silica tube, 
containing 12 kilometres of a very thin nickel wire 
(total weight of the wire 42 grams, mean diameter 
0 022 mm ) giving an available surface of at least 
8,400 cm 4 The preliminary results indicate that 
between 200° and 000° C , and pressures up to 0 2 
mm Hg, there is no measurable adsorption of 
hydrogen, but an appreciable absorption (homo 
geneous solution) The results are in good agreement 
with Sievsrts* measurements with much thicker 
nickel wire at higher pressures and temperatures 1 
The amount of absorbed hydrogen at a oonstant 
temperature is, within the experimental error, pro 
bortional to the square root of the pressure, and 
increases at oonstant pressure with increasing 
temperature, obeying the simple equation log 
a <- A — BIT. The heat of absorption, calculated 
from this taobare, is a little leas than - 3 k cal 
per gram mol hydrogen 

Further details, together with the results at lower 
temperatures, which are under investigation, will be 
published shortly 

J SurmuTBrnao 

The University, (Netherland Ramsay 

Bristol Memorial Fellow) 

Apnl 17 


Production of Large Quantities of Heavy Watsr 
From the disoussion reoently held m the Royal 
Society 1 , and from several communications on heavy 
hydrogen published in Natubs, it is obvious that 
larger quantities of heavy water are at present much 
needed for investigations m several branches of 
physios, ohemistry and biology To meet this demand, 
Imperial Chemical Industries, Ltd, is to undertake 
oommeroial production at Biilmgham 4 It may also 
be of interest to report m this oonnenon, that various 
oonoentrates of the new water are now produced on 
a lame soale in Norway by Norsk Hydro Elok trust 
HvsBistofaktieselskab, Oslo Largo quantities of 
‘1 300 water’ can be obtained from the above 
oompany, and richer oonoentrates will be available 
at a later date 

This oompany at its works in Rjukan has one 
of the largest electro lytio hydrogen plants of the 
world, with a capacity of about 20,000 m 1 per hour 
Assuming the efficiency of separation by electrolysis 
so low as 10 per emit*, a quantity of about 10 litres 
of pure’ heavy water a day can be produoed if the 
consumption requires 

In full agreement with other investigators, it has 
been found that the efficiency is only slightly affeotod 
by the conditions of the electrolysis 1 ,* However, 
oertain difficulties arose using sulphuno acid with 
lead electrodes, due to the formation of porous lead 
on the cathodes and to the formation of fog The 
efficiency of separation in both acid and alkaline 
solution agree fairly well with that found, for 
example, by Harteok 4 Further details of the ex 
penmen tal results are to be published shortly in 
the ZaUachrtfl fir Elaktroohamxa 

Lmr Tbonstad 

Institute of Inorganic Chemistry, 

Norwegian Technical High Sohool, 

Trondhjem, Norway 
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Galvanometer Amplification by Photo-Cell 

I noth with interest Prof A V Hill’s letter m 
Naturs of May 6, describing the use of a Weston 
photromo’ oell in a differential galvanometer relay 
It is somewhat summing that Prof Hill’s apparatus 
gives such a small amplification A Weston oell 
which has been used m a photo relay in this 
Laboratory for the lost three months has given 
consistently a current amplification of 200 As we 
are using the same type of galvanometer as Prof Hill, 
it would seem that the only reason which can explain 
his having not obtained more than a twenty fold 
amplification must be the differenoe in the optical 
system 

Full details will be found in a Laboratory Note 
oommumoated to the Journal of Soxanttfie Inatru 
manta early in March 


Clarendon Laboratory, 
University Museum, 
Oxford 
Mayfi 


V R Joins 
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A Simple Modification of Morse s Rule 
Mor&b 1 introduced an empirical ruin to tho (.fleet 
that 

«Jy im' (1) 

where u ( , r*, respectively, are tho equilibrium 
nuclear vibration frequency (in cm -') and the 
equilibrium nuclear separation (in cm ) of a diatomic 
molecule, as deduoed from spectra In a recent 
paper', dealing with tht classification of non hydrido 
diatomic molecules into groups and p< nods I have 
emphasised tho importance of tho group number n 
equal to the number of shared electrons or totul 
number of valency electrons of tho two separate 
atoms The way m which tho errors from the strict 
requirements of Morses rule distribute themselves 
m certain poriods suggests that the insertion of some 
function of the group number into the Morxi ex 
pression might lead to bettir agreement with 
observation l 1 or non hydndt diatomic molecules 
of the penod containing two completed K rings 
associated with tach nut bus I have thrived tht 
following empirical modification of Morse s nlation 
ship 

“« r 2 V" - 0 «5 Iff-” cm * (2) 

The mean error in deduction of r t from oi ( values 
for 29 test cases of electronic levels of diatomic 
molecules of the specified kind amounts to _b 1 3 per 
cent from experimental values whilst tht mi an 
error using tho unmodified Monte expression for the 
same cases is ± 6 2 per oent Ihe results will be 
communicated in due course in another placo 
C H Doubt as Ctark 
D epartment of Inorganic Chemistry 
University 
Leeds 
May 4 
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•C H 
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Inhenunce in Fresh-water Ostracods 
Prof MacBridk a recent article m Natt rk 1 on 
Inheritance of Acquired Habits leads me to direct 
attention to some interesting information which is 
available from the study of lresh water ostracods 
Fresh water ostracods possess both relatively and 
absolutely the largest sperms known throughout the 
animal kingdom while quite recently it has betn 
discovered that these enormous sperms are highly 
motile The sperms are passed into tho spcrmathoca 
of the female which poesosscs a spermathecal duct 
highly complicated ui structure and also exceptionally 
long Under the proper conditions, the largo sperms 
can be seen moving very actively both in the 
spermatheca and also in the upper or proximal region 
of the duct The fresh water ostracods are also 
remarkable for the wide prevalence of partheno 
genesis In some oases, whole genera exist in which 
males are unknown One of the best known genera 
in this connexion is that of Herprtoeypns containing 
the well known species H replant which abounds 
practioolly m every pond m the British Isles and is 
distributed throughout Europe 
The genus is a well-defined one, and Cwo years ago 
taking the genus as described by 8ars in Crustacea 
of Norway** (vol 9), I estimated that there were 
"ome twelve species occurring throughout the world, 


and in no case were the males known The most 
remarkable fact remains however, that the sperm 
atlieca and m particular the spermathecal duct, 
remains m H replans and in all other species 
examined nor docs it show the slightest sign 
of dtgtnt ration It is not proposed to give hero 
further taxonomic details but anyone familiar with 
the taxonomy of fresh water ostracods will know 
many parallel mstanocs 

It is fairly obvn us that at one time the males 
must have existed in each spocies of Uerpetocypns, 
and sinci tho malts have disappeared entirely from 
the genus exclusive parthenogtnetic reproduction 
must have been going on for a considerable length of 
tunc most probably for thousands if not millions 
of g< norations j et this useless spermathecal duct 
remains 

If we treat tho matter from a genetical point of 
view thoro is a fairly simplt explanation but it 
seems to mi extremely difficult to account for the 
persistence of this highly complicated genital organ 
if wt accept th theory of the Inheritance of 
At pur si Habit Moreover the case becomes all 
tho more striking when wo consider other groups of 
animals in which parthenogtnnsis occurs For here 
it is almost universally tnn that individuals repro 
ducing solely by parthenogenesis usually have their 
genital organs impaired in some way 

A G I OWNDKS 

Marlborough Collige 

Ka*VU in S08 April 21 1034 

Mr Loundks has misunderstood my article Its 
purpose was not to put forward n theory of the 
heritability of acquired habit but to show that this 
heritability has been experimentally proved to be a 
fact If this is so it is possible to explain all eases 
where tht course of evolution has been followed in 
di tail as wi II ns to c xplain the recapitulatory 
element m d velopment 

E W MacBridk 

Imperial College of Sci neo 
London b W 7 


Parasitism in Heavy Water of Low Concentration 
Thk first biological expei iments 1 with heavy 
water (May 19331 showed that a low concentration 
of diplogen (l part in 2 000) may havo a beneficial 
effect on forms such ss Spirogyra (the average 
longevity of 355 cells in filament sections of 10 60 
colls in the diplogen water was 7 0 days, and the 
average for 322 cells in ordinary water was 1 8 davs) 
It was also reported 1 that cell division in Fuglrna 
is increased in this dilute htavv water (density 
1 00008) Mtytr* confirmed th Jiluto heavy watei 
effect by demonstrating that mats of Aspergillus 
showed sixteen times tht dry weight of controls 
We have found that flatworms (Planana maculata 
and riiagocata graalts) kept in dilute heavy water 
for long periods show n striking difference in the 
rate of shrinkage in body size After four months, 
thi animals in ordinary water were only one fifth 
tho length of the specimens in the diplogen water 
This was probably duo to reduced enzymic hydrolysis 
in tho start ing animals since wo have shown 4 that 
tho dilute heavy water reduces the activity of 
amylase and zymin (the enzyme and substrate were 
incubated separately in the water and no effect was 
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obtained if the substrate only wan incubated or if 
both were allowed to react immediately) The ex 
penment wm repeated in more concentrated heavy 
water (1 213 diplogen ratio) and a new effect 
appeared The Planana in heavy water of this con 
oentration were rapidly parasitised by moulds and 
euocumbed within three weeks (Fig 1) In some 
eases the living animal beoomee invested with slime 
mould and m others is oovered with tufts of myoo 
hum The reduced metabolism and movement are 
possible factors in addition to the specific effect of 
this oonoentration of diplogen on mould growth 
A similar increase in the growth of moulds was 
seen in tests of Aqutlegta seeds kindly supplied by 
the Cambridge Soed 1 eating Station through the 
oourteey of Mr Hugh Richardson of Wheelbirks 



Physiology of Deep Diving in die Whale 
Prot Krooh m discussing the liability of whales 
to caisson disease 1 writes Supposing the whale to 
stay 5 minutes at 100 m the 1 000 litres of blood 
passing per minute would tako up an extra amount of 
100 litres and apparently calculates that diffusion 

would take place as readily at 100 m depth as at the 
surface of the sea I venture to think that he has 
overlooked an important consideration 
Prof Krogh assumes and I dunk everyone who 
has cons dered the matter will agree with him that 
the air in the whale a lungs must stand at the same 
pressure as the water outside tho thorax At 100 m 
the total pressure is about 11 atmospheres absolute 
so at that depth the whales lung is oompressed 
until an average alveolus has only one eleventh of 
tho volum it had when the whale left the surface 
and began to dive Thw shrinking of the alveol 
must greatly decrease the surface available for 
diffusion and m addition the epithelium of the 
alveolus must become thicker still further hindering 
diffusion The effect of those changes is to obstruct 
the entrance of excess nitrogen into the blood when 
the whale is at a considerable depth and to favour 
its discharge when the animal is breathing at the 
surface 

O C C Damant 

NiToa* w 6 36 April 28 1934 


Thk point raised by Capt Dam ant is oertainl} 
important I have not found it possible to conj ire 
up a mental picture of the whale s thorax and lungs 
compressed to one tenth or less and it becomes 
especially difficult when the air passages are taken 
into account since these must take up an increasing 
j roportion of tho total quantity of air available If 
the compression fails to interfere with the circulation 
I do not think that the diffusion of nitrogen or oxygen 
will be vtry seriously unpaired M Krogh founl 
that the diffusion in human lungs became independent 
of the volume when this was diminished below a 
certain point and explained this by the folding of 
the alveolar walls Such folding must take place to 
a very large extent in the lungs of the diving whale 
Auoust Krooh 

Copenhagen 


Northumberland In the 0 47 per cent diplogen 
cultures masses of white mould mycelium appeared 
(Fig 1) but those wore chiofly saprophytic Bince they 
occurred mostly on the unsprouted soods 

It would appear from tie work of Meyer on 
AspetyUiue and tho experiments reported in this 
note that diplogen in 1 200 concentrations has a 
specific effeot in stimulating the growth of moulds 
and possibly bacteria This property should afford 
many interesting problems m parasitology and 
might be of considerable importance in tho possible 
therapeutic ueo of dilute heavy water 

E J Labsok 
T CvHum Barkis 
Osborn Zoological Laboratory 
Yale University 
Mays 


m 


a, J Amur Ch m See. HI 
m Seim* n 870 1ta 

r Seme* 71 210 1084 
m and 1 J lanoo J Am 


J Pbriel 48 1015 


The Giorgi System of Units 
I rrobbt to say my reoent artiole on the Giorgi 
system 1 contained a mistake inexcusable I fear in 
the ease of a pupil of Maxwell In the evaluation of 
K, I used electromagnetic instead of electrostatic 
units The value I gave needs dividing by c* the 
square of the velocity of wave propagation If we 
take 3 X 10 1 * cm per see as the value of v then K % 
beoomee 

I 10“ 1 

4n 9 X 10" or 39 tt 

and this is the value used by Prof Giorgi 
I have to thank more than one corres pon dent for 
the correction 

R T Glazsbboox 


1 Hatch 1M, W! April 21 1M4 
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Research Items 

Ancestor Worship in Portuguese But Africa. An ac. contribute acooriling to their means The pnnoipal 

count of a village temple and oeremonial of WaBarwe item is the goat for sacrifloe When it is beheaded, 

ancestor worship by the Rev D Shropshire appeared the head is taken as his fee by the blacksmith who 

in Man for May The temple was situated m a performs the killing, while the remainder of the meat 

banana grove which was entered through a door is distributed among the villagers The plot of land 

way m a decorated bamboo screen It consisted on which the pQjd is performed has been made over 

of a small house, 7 ft by 5 ft, with a gabled thatched to the village m perpetuity by some noh villager 

roof It was built of poles and reeds and had a The social status of the Pod caste, to which the 

small wioket gate of reeds Within the temple were villagers belong, is so low that high class Brahmans 

two day pots sunk m the ground A large banana will not take food or water from the Brahmans who 

leaf lay on the ground in front of them, and two act as their priests An appended note by Dr 8 K. 

small pieoes of bamboo and a calabash hung from Chatterji adds that m Bengal, Hindu and Moslem 

the roof An empty calabash upside down was frequently unite m worship of the oholora deity, 

inserted in the ground One of the pots was for when she is known us Bin Blbi as a concession to 

offerings to the mothers of the forefathers of the Moslem feeling 
head of the village, the other for the mother of his 

father In the ritual of worship the hoad of the Parasitic Worms of Mann* Fishes The attention of 
village (or m this mstanoe his deputy) swept the zoologists interested in the oolleotion and determine 

floor of the temple and its precincts He then ploood tion of the parasitio worms of the marine Ashes, and 

a reed mat in front of the door of the temple and also of the marine birds and mammals, found in the 

a now large clean banana leaf inside the temple British area, w directed to a recently uuued section 

in front of the two pots At a house in the village (Lief No 24, 1933) of Die Tierwelt dor Nord und 

a procession was then formed which mado its way Ostsee” (Leipzig Akadimische Verlagsgesellschaft 

to tho temple, the wife of the representative of the m b H ) whieli contains the parts of this work dealing 

village headman carrying moalio monl on a wooden with the Trnmatoda and thi Acanthooephala The 

plate On arriving at the temple all knelt and part on tho Trenvatoda, by C Sprehn, includes useful 

olappod hands ceremonially in greeting to the tablm for tho discrimination of the 46 genera of 

ancestors The deputy then entered the temple and Monogonoa and of tho 144 genera of Digenea which 

sat on the ground After further clapping of hands have boon recorded from maruie hosts taken in the 

ho mode offerings of tho moal, with an invocation ana of the North Sea and tho Baltio A total of 374 

to each of the pots in turn Tho procession then species is reoorded and the host of each is stated 

returned to the house from which it started At The part on the Acanthooephala by D Wulker and 

the tune of the great offering and worship of the J H Schuurmana btekhoven, Jr , opens with an 
anoeators at the sowing season, they offer beer, admirable summary, in about thirty pages, of tho 

bananas and noe m addition to the moalio meal anatomy, life history and ecology of the group Lists 

They do not pray to the 8upreme Being exoept follow of the mvertobrato and vertebrate hosts of 

when out hunting, in prolonged drought or when the worms, and keys are provided for aiding the 

the mediome man has failed to make a person well determination of the orders families, genera and 

He is too for away, and on ordinary occasions they species The characters of the fourteen genera and 

pray to the anoeators to interoode with him, instead 29 species recorded from the area are oonoisely stated, 

of addressing him direotly themselves Tins part includes 54 illustrations , there ore 20 in 

tho part on the Trematoda 

Tutelary Deities in Lower Bengal A village shrine 

sacred to two sister deities m a paddy field near Hawaiian Cyprxacea Dr 1? A Schildor in his 
Gangfljaorft in the neighbourhood of Calcutta has paper Cyprssacea from Hawau” (Derma* P Bishop 
recently been described by Dr Sunder Lai Horn Museum, Oooasutnal Papers, 10, No 3, 1933) in 
(J and Proc A suit Soc Bengal, N 8 29, No 1) vostigates a large collection of 594 specimens and 18 

The two deities were installed m a small hut built species collected from Pearl and Horaces Reef, Laysan 
on a low mud platform like a Mohammedan tomb Island and Fn nch Frigates Shoal, Hawaii Most of 
They were represented by beautifril olay figures, them are well known sholL but the> are interesting 

dressed m fine and gorgeously ooloured clothes Tho as they show an extension in range of distribution, 

right arm of each was upraised in the attitude of and tho largo number of individuals of many species 

benediction Nearby tad on the platform were makes possible the investigation of local variability 

scattered earthen lamps and shells of ooco nuts by statistical methods The distribution of the 
showing that some sort of pd)d had recently been Eratoid® (Trivun®) does not indicate any peculiarity 

performed there Inquiry elicited the information With regard to the Cyprandse, however, it is evident 

that the deities were worshipped on a day convenient that the relatively large or callous species have been 

to the whole village m the Hindu month of Mdgh collected chiefly in French Irrigates Shoal and m 

(January-February) They are known as Old, JhoU Layman Island, whereas the smaller, leas callous, or 

and Bdn Blbi Old and Jhold are believed to be finely sculptured specie* occur chiefly in Pearl and 

sisters, the former presiding over oholera, the latter Hermes Reef The difference, whioh is striking, 

over smallpox Their worship secures immunity for indicates ecological differences in those islands, 

the village from these diseases Bin Blbi (lit the Lynnna suletdsnlata seems to live equally well in 

goddess of jungles) is worshipped to fcecure protection both environment*. There is no difference m the 

from jungle beasts The pdjd is a «ommnn affair shells from Pearl and Hermes Reef All Eratoidie are 

for the whole village and the necessary articles are relatively small The Cyprmde from Pearl and 

purchased from a co mm on fluid to which all Hermes Reef are of medium sise to small, or if larger 
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they are always surpassed in site by those from 
Frenoh Frigates Shoal and from Laysan Island, 
where most species beoome large to gigantio 

American Foramimftra Dr Thomas Way land 
Vaughan completes the description of the species of 
the genus Leptdocyclina that have come into his 
hands during a number of years, thereby aiding in 
the solution of problems of geological correlation in 
the Mexic an Gulf and Caribbean region in Studies of 
American Species of Foramintfira of the Genus 
Leptdocyclina ’ (Smithsonian Miscellaneous Collnc 
tions, 89 No 10 1933) The large and valuablo 
material much of which was collected by the author 
himself from Mexioo and Antigua helped by many 
othem, and the collections from Cuba oontain 
numerous species, and the account of them is prac 
tioally oomplete These are from the Eocono, Oligo 
oene and Antiguan formation Leptdocyclina is found 
to vary enormously and the difficulty of defining 
certain species is groat The variations are of two 
kinds, first the difference due to alternation of 
miorosphono and megalospheno generations, secondly 
the difference due to relative age Because of this 
large variation it is shown that many ho called species 
are invalid This paper, which is a very valuable one, 
is illustrated by 32 photographic plates In the samo 
periodical (Smithsonian Miscellaneous Collections, 89, 
No 11, 1933) Mr Donald Winchester Graved de 
scribes some of the Tertiary larger Foraminiftra of 
Venezuela 

Evolutionary and Mutative Degenerauon of Eyes in 
Gammands Recently obtained results on the normal 
and mutant eyes of Gammarus chevreuxi (cf Wolsky 
and Huxley, Proc Roy Soc London, B, 114 , 1034, 
see also Nati hk, February 13 1932) make it possible 
to oompare the mutative degeneration of eyes with 
the evolutionary process of eye degeneration in 
Gammands This has been attempted by A Wolsky 
in a paper published in Hungarian (Math Termt 
Art Budapest, 51 , 1934), which also gives a desonp 
tion of the loss of eyes in Ntphargus aggtelek tenets, a 
recently discovered cave gammarid from the Aggtelek 
cave in northern Hungary The findings on this 
species confirm the general view held by various 
authors (bchneider, Vejdovsky, Strauss), that the 
evolutionary process of eye degeneration in Gam 
morals shows a centripetal tendency That is to say, 
the supeifacial elements of the eyes (crystalline oones) 
are affected first, and from these the degeneration 
proceeds towards deeper regions, finally affecting the 
optic ner\e In Kiphargue aggteleiiensie the eyes arc 
entirely obliterated, but traces of tho optic nerve are 
still present, although much reduced, and probably 
fused with elements of another nerve On the other 
hand, the eye reduction of Gamtnarue chevreuxi 
mutants ( albino type) must be considered as oentn 
fugal, because the elements affected most are the 
deeper ones (rotinula, optio nerve and optic tract), 
whereas the crystalline cones, although highly 
degenerated are still present The embryological 
remdts confirm this, and indicate that in ontogeny 
degeneration starts at the junction between the base 
of the eye and the brain, anti proceeds in both 
directions from this centre Thus the comparison 
does not support tho view put forward by various 
authors (Banta, Nachtsheim), that blind cave species 
might have arisen from mutants with reduoed eyes 
The mutations involved in evolutionary eye reduction 


must have been of other types than those which occur 
under laboratory conditions 

Transmission of Streak Virus by a Leafhopper. At the 
East African Agricultural Researoh Station, Amani 
Dr H H Storey has shown that the leafhopper 
Ctcadultna rubtla, transmits the virus of streak 
disease from plant to plant of maize He has since 
found (Proc Roy Soc , B, 112, 40) that this vector 
oapacity of the species is hereditary and that certain 
individuals do not possoss it The hoppers when 
hatched are always non viruliferous and some of 
them are incapable of natural mfeotion Pure lines 
of active and inactive inseeta were bred and crossed, 
tlie results of reciprocal crosses showing that tho 
vector ability is inherited as a simple dominant sex 
linked Mendelian factor No difference could be 
found m the mouth parts of the two types In a 
further investigation (Proc Roy Soc, B, 113, 468) 
Dr Storey finds that after feeding on an infected 
plant the virus is present in the intestine but soon 
disappears from the rectal contents after they are 
voided In tho ‘active insect the virus can also bo 
detected in tho blood whereas m an ‘inactive insect 
it is confined to the intestine The mtestino wall of 
the latter therefore resists tho passage of the virus 
but this may be overcome by puncturing the abdomen 
with a fine glass needle 8omo secondary mechanism 
must also be present since the frequently of success 
with this method is higher in active than m inactive 
insects An insect onoo infective remains so through 
out its life In another species, C zece the inactive 
races were shown to be susceptible to inoculation by 
the same method 

Futanum Wilt of Asters A disease of China asters, 
which gives symptoms very similar to those of foot 
rot’ or ‘black leg , has been found in England by 
Messrs L Ogilvie and B O Mulligan (Gardeners' 
Chronicle, March 31, 1934 p 215) Tim causal fungus 
of foot rot was not present, and it was ultimately 
found that the asters were attacked by the fungus 
Fusanum conglutmans Two strains of the parasite 
were found—var caUistephi, and var majus 
Symptoms are most conspicuous when the plants 
form their first flower buds Black arcus extend from 
the bass of the stem to tho flower stalks, whilst the 
leaves turn yellow The plant ultimately wilts 
Trials with a large number of aster varieties have 
shown that English varieties are almost all sus 
oeptible, but an imposing list of American varieties 
whioh are resistant in Great Britain is given 
The disease appears to be the same as that known 
in the United States and m various European 
countries 

Fungi Destroying Leather. The condition known to 
the leather trade as ’red heat’ may cause loss to 
salted hides by producing thm spots of weak texture 
A study of the bacteria which cause this disease in 
Canada has been made by A G Lochhead ( Bacterial 
Studies on tho Rod Discolouration of Salted Hides”, 
Canadian J Res . 10, No 3, pp 275-280, March 1934) 
Two organisms were isolated—one was similar to 
Serratia saltnarxa, whieh causes reddening of cured 
oodflsh m eastern Canada, and the other was ap¬ 
parently a new species, named 8 cuitrubra Both 
organisms can live on substrate containing relatively 
large quantities of salt, and are proteolytic They 
are considered to cause more damage than a species 
of red halophihc narofaue whioh was isolated from 
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Argentine hide Non ohromogemo bacteria were also 
isolated from salted hide, but seem to be lees injurious 
than those which produce the red colour 

Submarine Valleys The submarine valleys of con 
tinent&l margins have generally been explained as 
having originated during a period of < mergenot and 
having retained their form for one reason or another 
during subsequent submergence This origin at 
least in relation to the submarine valleys of tho 
coast of southern California is questioned by the late 
Prof W M Davis in the Geographical Renew for 
April Several of these valleys are continued to 
depths of 200-300 fathoms which is cunsidi rably 
lower than Daly s estimate of the glai lal lowering of 
sea level Nor is there any evidence of upheaval or 
subsidence by that measure of height further 
ordinary depcsitional processes which are building up 
the shallow sea floor ought to have obliterated at 
least the inner part of these valleys but tht reverse 
is truo some process is keeping these valleys open 
Prof Davis termed three \all«ys submarine mock 
valleys since he does not believe they are due to 
subaenal erosion He throws out the suggestion that 
the real explanation lies m a slow process of sub 
marine erosion in rock disintegrated by a sea floor 
current due to some peculiarity of coastal configure 
tion and accelerated no doubt during stormy weather 
This submarine erosion or marosion as Prof Davis 
termed it might oreatt a vallty in the course of timo 
and meanwhile of course no sedimentation would 
occur in it but only on either side Monterey mock 
valley seventy miles south of the Golden Gate is 
cited as a typical example 

Architectural Acoustics Tho issue of tho Journal of 
the Franklin Institute for April contains the address 
delivered before the Institute in Dectmber by Dr 
Paul h Sabine on recent developments in archi 
teotural acoustics Since Prof Wallace Sabino of 
Harvard the founder of the subject gave an address 
on it nineteen years ago great improvements have 
taken place in both the production and the measure 
merit of the intensity of sounds of all audible fre 
quenows mainly due to the vacuum tube and 
amplifier and we now know that th« response of the 
ear to a sound is proportional to tho logarithm of 
the intensity of the sound So far as sound insulation 
is oonoemed it is now established that materials like 
felt reduce the sound transmitted through them to 
a much smaller extent than solid walla 4 m of felt 
giving less reduction than ono inch of solid plaster 
The transmission through walls and partitions de 
pends on their forced vibrations, and the sound 
reduction produced by them is very nearly pro 
portional to the oube of the weight per square foot 
of wall In the case of double walls or partitions 
structural connexion between tho two should bo 
avoided and one of them should be of tho heavy and 
the other of the light type 

Isotopic Separation by Electrolysis of Water It is 
known that the lighter hydrogen isotope is evolved 
preferentially when Mi alkaline solution is electro 
lysed, and Polanyi has oonohided that this is due 
to a difference of overpotential for the deposition of 
H 1 and H* on the cathode R H Fowler (Proc 
Roy Soe , A April) has examined alternative 
mechanisms for tho preferential evolution He writes 
equations for the concentration of hydrogen ions in 
different parts of the oell m steady electrolysis The 


self diffusion of the water is apparently sufficient to 
keep the ratio of heavy to light hydrogen normal 
near the cathode in spit* of tho different mobilities 
of the ions In addition to the mechanism proposed 
by Polanyi, however there may be differential rates 
of molecule formation by combination of atoms at 
the mthodf surface It may bo noti d that Polanyi a 
mechanism is not consonant with Gum< y s theory 
of electrolysis wh le thi theory is not inconsistent 
with the alternative explanation 

Crystal Structure of the Heusler Alloys The Heusler 
alloys are remarkable in that they become ferTO 
magnetic after suitable heat tnatment although 
they t ontain only non ferromagnetic elements (rapper 
manganese and aluminium) A J Bradley and I W 
Rodgore (Proc Roy Soc A April) have investigated 
the alloys by \ ray crystallography m order to find 
if thi ferromagnetic behaviour is correlated with a 
particular crystal structure The annealed alloys 
(non magnetic) mainly show a structure like that of 
a y brass but the quenched specimens (magnetic) 
show a body <t ntred cubic structure with a face 
centred cubic superlattice The further investigation 
of this structure was < nmed out by careful intensity 
mi aauremi nta on powder photographs It was found 
possible to distinguish the positions of the copper 
Olid mangant s< atoms by observing the powder 
patterns with non < upper and rinc K radiation since 
the scattering power of an atom for X rays vanes 
rathi r rapidly in th n ughbourhood of an absorption 
edge This is a new method which may have important 
applications The magnetic alloys have a structure 
in which topptr manganese and aluminium atoms 
occupy quiti detinito positions in tho lattice but 
when the composition of the alloy drfftrs from 
Cu.MnAl the p wutions normally occupied by atoms of 
ono dement may bo n placed according to definite 
rules by those of another the structure remaining 
h Imogen ous 

Lubneating Grease Choice between grease and oil 
is a vital problem in industrial plant lubrication to day 
and i annot be made without a comprehensive know 
ludgi of physical charactt nstios and behaviour of tho 
lubricants in quostion as well as an understanding 
of prevailuig operating conditions Much work 
already done on lubricating oils has led to their 
se\ eral vanitus being classified and their charao 
ter is tics standardised With greases however this 
is not the cose since until recently they were re 
garded merely as an outlet for by products of the 
petroleum industry and not assessed on their true 
value as lubricants H b Garliok n a paper read 
on May 8 before a meeting of the Institution of 
Petroleum Technologists stated that the moot con 
v oment method of classification of greases is according 
to tho soap used in their manufacture thus, the 
main typos are lime soda lead and aluminium base 
greases with a fifth class of nnsre lloneous types and 
special products In all cases consistency melting 
point (flow point) stability both in storage and in 
use colour odour and load carry ing capacity of 
greases should be determined under known eondi 
tions and by accepted methods before application 
and m circumstances whore the manufacturer or 
user may require fuller information, exhaustive 
physical and chemical analyses should be earned out 
Unfortunately research -on lubnoating greases has 
not yet reached a point where standard methods of 
testing oan be fixed 
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The Royal Observatory, Greenwich 


Annual Visitation 


T HE annual meeting of the Board of Visitors of 
the Royal Observatory, Greenwich, was held 
am June 2 The outstanding feature of the report, 
presented by the Astronomer Royal, Dr H Spencer 
Jones, is the announcement of the completion and 
erection of the new 36 in reflector the gift of Mr W 
Johnston Yapp The new telescope was formally 
opened by the Fust Lord of the Admiralty on the 
afternoon following the Board meeting 

On tho occasion of the formal opening, Dr Spencer 
Jones referred to the generosity of the donor, and to 
tho fact of the gift having been made m recognition 
of the work of his predecessor Sir Frank Dyson The 
telesoopo is not, of oourse, nearly so large os the giant 
reflectors in uso m the United States, but it is as large 
oa might profitably be installed at Greenwich, on the 
fringe of the great smoke cloud of London As an 
instanoe of Dyson’s eagerness m following up new 
avenues of astronomical work. Dr Spenoer Jones 
reminded his hearers that during the darkest hours 
of the War Sir Frank organised an eclipse expedition 
in order to make use of the favourable eclipse of 1919 
at whioh the general relativity theory might be 
tested Despite the short interval which elapsed 
between the end of the War and the eclipse and 
despite the great difficulties of the times, an expedi 
tion was successfully organised parties being 
sent from Greenwich and from Cambridge The 
success of thoso expeditions m establishing the 
observational evidence for the general relativity ir 
well known 

Sir l<rank Dyson who spoke next, paid a tribute 
to the keenness and enthusiasm of his staff, which 
he said, had contributed very materially to the pro 
grass of tho Observatory under his dirootion The 
First Lord then formally accepted the gift on behalf 
of the Admiralty which, he said, is very proud of 
its connexion with Greenwich 

The new telescope is fully described m the May 
issue of the Observatory, and also in the Engineer of 
May 18 and 26 by oourtesy of which wo are repro 
ducing a general view of the instrument (Fig 1) It 
may be said here tliat the great mirror, whioh was 
oast by tho Parsons Optical Glass Co Derby, is of 
36 in aperture and has a focal length of 15 ft The 
instrument is intended primarily for use in the 
Cassegrain form and there is a hole 7mm diamotor, 
in the great mirror The secondary mirrors, of which 
there mo two are made of fused quart* The 
seoondary mirror which is in uso at present is oonvex 
and has an aperture of 7 in and a focal length of 
30 in Set 30 m inside the principal focus of the 
great mirror it sends a parallel beam on to a slitloss 
spectrograph The alternative seoondary mirror is 
also oonvox but has a diameter of II m and a focus 
of 75 75 m It "Will be set 50 m inside the principal 
focus and wit be used to protect a real image of a 
star on to the slit of a sLt spectrograph The 
equivalent focal length of this arrangement is 
45ft 

The slitlees spectrograph is actually m use It was 
constructed by Messrs Hilger, Ltd It takes a 6 m 
parallel beam through a single 45 s prism The re 
^reacted beam is focused by s 9 in oonoave mirror of 


86 m focus plaoed about 36 m behind the pnsm 
The returning rays are deflooted by a flat to a camera 
at the side of the spectrograph The use of a mirror 
instead of a lens is designed to give perfect focus over 
a large range of wave lengths, as the instrument will 
be used to continue the Greenwich work on colour 
temperatures of stars The light grasp of the oom 
bination of telesoope and spectrograph is suoh that 
a well exposed spectrogram of a star of magnitude 3 0 
is obtained m three minute* The instrument was 
brought into use on Apnl 20, and the report of the 
Astronomer Royal mentions that 19 comparisons of 
12 stars with standard stare (for colour temperature) 
have boen secured on four nights Attention will be 
concentrated on stars from types O to AO down to 
the fifth magiutude 

The mounting of the telesoope is the modified 
English form A long polar axis is supported by 
piers resting on very solid concrete foundations at 
tho north and south ends and came* a crosshoad to 
which tho tdosoopo is attaohed The general arrange 
ment resembles the mounting of the 72 in reflector 
at Victoria B C , but the Greenwich polar axis is so 
long—21 ft—that the whole telesoope can pass 
under it if desired All the bearings are in ball raoes 
and the telescope moves with great ease It can bo 
turned in Right Asoension and Declination by eleotrio 
motors both quick and slow motions being provided 
m each oo ordinate The telesoope proper consists of 
a heavy casting to which is attached the mirror oell 
and an open work tube which supports the seoondary 
oonvex mirror The dome is 94 ft. m diameter and 
provido* amplo room m whioh 4o work the telesoope 
It is built of a stool frame ooverod with papier mAch6 
and sheathed with copper The dome u rotated by 
a continuous cable operated by an electric motor 
There is a silvering room for the great mirror, which 
will be earned there on a special trolley 

The instrument is by Messrs Grubb, Parsons and 
Co and the building was erected by the Civil 
Engineers Department of the Admiralty A slit 
spectrograph has been doeignod for use with tho 
instrument This will have three prisms made of a 
glass transparent in the ultra violet, but an altema 
tive camera for use with one prism alone will bo 
provided 

Turning to other feature* in the Astronomer 
Royals report it is noted that progress has been 
made with the new transit circle, which is being 
constructed by Mosers Cooke, Troughton and Simms 
Ltd The house for this instrument has already been 
erected This is lemi cylindrical m shape, the axis 
of the cylinder coinciding with that of the transit 
circle and the intenor diameter being 80 ft Two 
shutters, which are opened by electno motors, give 
an aperture of 8 ft m the meridian The housing is 
covered with oopper sheeting over a layer of oom 
pressed oork slabs, three inches thick, to give thermal 
insulation 

During the past year, meridian observations of the 
sun were secured on 148 days and of the moan on 
100 days The mean correction to the moon’s longi 
tude from Brown’s tables has decreased still Author 
It is now +4 V Two hundred and eighteen plates 



879 


JUNE 9, 1934 


NATURE 


for latitude variation were taken with the Cookson 
floating teleeoope, and 868 observations of 227 
double stars were secured with the 28 in equatorial 
The parallaxes of 32 stars were determined 

The work with tho 30 in reflector on tho colour 
temperatures of the stars was continued until the Yapp 
reflector was ready to supersede the older instrument 
Attention has beon oonoentrated on re determining 
the sero point of the Greenwich oolour temperature 
system The acetylene burner formerly employed 


of tho sun have been obtained on 271 days, and 
observations with the speotrohelioscope on 190 days 
The frequency curves of the Greenwich observations 
of radial velocities of dark flooouli associated with 
sunspots have boon plotted and are found to be m 
agreement with the predictions of Chandrasekhar’s 
recent theory of tho onromosphere Sunspot activity 
has been slight The new sunspot cycle however, 
appears definitely to have oommenoed Magnetio and 
meteorological records have been kept, as usual, by 



has been replaoed by an Os ram umfilar tungsten 
filament vacuum lamp, which was calibrated at tho 
National Physical Laboratory at tho beginning and 
at the end of the programme The oombmed results 
of the old and new determinations of oolour 
temperature of standard stars, which agree very well 
with one another, give a temperature of 18000° K 
for A0 stare 

The measurement of plates taken at the 1930-31 
opposition of Eros is prooeeding Photo heliographs 


the Observatory tho former having been secured at 
the magnetic station at Abinger Tho mean magnetio 
elements for 1933 at Abinger wore Declination, 
11" 81 7 W , Horizontal Force 0 18632, Vertical 
Force 0 *2942 Dip 68° 39 4 

As is well known, last year was marked m 
Great Britain by a great scarcity of rainfall 
The total rainfall at Greenwich for twelve months 
ending 1934, Apnl 30, was 16 96 in , which is 7 28 in 
less than the average for the years 1841-1916 In 
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vi* w of special interest attached to observing oon installed It is now estimated that the probable error 

ditions in England apropos the advisability or other to be attaohed to each determination of time is 

wise of creating large telescopes in Groat Britain 0 010* but that there are still personal equations to 

rather than in South Africa it may be noted that the be attached to individual observers in spite of the 

sky was completely unclouded on 41 nights only in use of the moving wire mioromator Two of the 
the entire year routine observers differ from one another by 0 04* 

Special interest is attached to the time determine At present the mean of three regular observers is 

tions at Greenwich during the past year as an taken an standard for Greenwich Mean Time It is 

international longitude programm* was organised in hopod to construct a personal equation machine in 

October November 1033 in which Greenwich took the future Meanwhile a cathode ray osoillograph 

an active part A new type of chronograph with a has been purchased with which it is intended to 

very light syphon pen and n tape running at 2 5 om investigate time lags in the reception of wireless time 

per sec instead of the old fashioned barrel has been signals R v d R W 


Spectroscopically 

A BOUT ton years ago Messrs Adam Hilger 
l Ltd, the well known firm of optical instru 
meat makers first undertook to place on the market 
subs tan oes of a high degree of purity such as could 
be relied upon for the exacting requirements of 
spectroacopio work It was intended that such 
supplies should not only be tho purest obtainable 
by modem technique but should also be aooom 
ponied by a detailed report of the exact amounts of 
residual impurities as measured by both chemical 
and spectroscopic methods In some oases indeed 
so pure have boon the products obtained that only 
quantitative apeotrosoopio analysis has been avail 
able Messrs Hilger have obtained their supplies 
from specialists in all parts of Europe and the 
United States and they have been produoed m the 
laboratories of universities technical institutes 
industrial works and of private individuals as well 
as from tho National Physical Laboratory 

Up to 1932 metals alone had been produoed but 
rooently oxides and salts have been added to the list 
Of these highly purified materials some twenty two 
are metals eleven are rare earths and the remainder 
are largely commoner salts and oxides The magni 
tude of this achievement and the considerable 
advance m the technique of both preparation and 
analysis made in rooent years may perhaps best be 
judged from the foots relating to a few typical 
substances 

Manganese This metal has been prepared in the 
National Physical Laboratory aooording to the 
formula of Dr M V Gayler A high frequonoy 
induction fumaoe is used to distil the metal at 
• temperature just above its melting point 
(1244° ± 3° C ) at a pressure of one or two mm 
Bnttle silver grey nuggets obtained in this way were 
found to have a purity of 09 99 per oent The 
principle impurities were aluminium (0 0003 per 
oent) iron (0 0024 per oent) nitrogen (0 0027 per 
oent) and phosphorus (0 0007 per oent) 

Qermamum has boon prepared m the laboratories 
of the Sir John Lass Technical Institute of at least 
99 98 per cent purity The impurities found were iron 
(less than 0 001 per oent) and sulphur (0 002 per oent) 
Cadmium and Zinc Both of these are of exoep 
tional purity, namely, of more than 99 999 per cent 
The lino contains oopper (less than 0 0001 per oent) | 
lead (about 0 0002 der cent), and slight trace* of 
calcium and iron The cadmium oon tains traoes of 
bismuth, lead and copper in each case to an extent 
of less than one part in a million 
Columbtvm of 99 8 per oent purity has been 


Pure Substances 

prepared Aooording to Dr W F Meggers the metal 
is free from tho frequently associated elements 
vanadium tantalum Eiroomum and molybdenum 
and contains as impurity chiefly tin—which is not 
of great in convenience from a spectrosoopio point of 
view 

Iron rod* obtained electrolytieally with a punt} 
of 99 9fl per oent are available These contain 0 02 
per cent of non metals (of no spectroscopic interest) 
silicon (0 01 per oent) and 0 01 per oent of various 
metals of whieh full details are supplied 

Silver with a purity of 90 999 per oent is probablj 
one of the purest substances produoed It lias been 
freed entirely frpm oopper and oontains as residual 
impurity chiefly calcium 

Gallium with a purity of 99 938 per cent which 
contains only 0 05 per oent of xinc is probably the 
purest specimen of this element so far produoed 

Copper rode of 09 964 per oent purity have boon 
obtained Of the impurities oxygen accounts for 
0 03 per oent and the remainder is constituted of 
various metals in very small amounts. Very recently 
Messrs Hilger have obtained supplies of copper of 
which the impurities are only about one twentieth 
those quoted above 

We turn now to a few chemical compounds which 
are made available under the trade name of Specpure 
substanoes 

Beryllium Oxide and Chloride of 99 99 per oent 
purity contain only iron (0 005 per oent) with a 
traoe of sodium and a minute trace of magnesium 
These oompounds have been hitherto very rare in 
a highly punfled form 

Calcium Chloride is notable for its high general 
purity of 99 993 per oent and especially for its earn 
plete freedom from strontium The Utter achieve 
meat must be rare if not unique since HOnigschmid s 
rooent atomic weight determination was made on 
material not quite free from strontium 

Similarly chlorides of strontium aluminium and 
cobalt and also powdered silica all of 99 99 per 
oent punty can be supplied Lead nitrate with a 
punty of 99 999 per oent and containing only traoes 
of bismuth eopper and antimony is also note 
worthy 

These illustrations will suffice to show the excellence 
and range of the materials now available A new 
standard of punty has been introduced on an exten 
give scale, and Messrs Adam Hilger deserve the 
oongratuUtions and thanks of physiolsts and chemists 
alike for their enterprise and iU well men ted success 
R C JoioreoN 
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Heavy Hydrogen 

T HE April issue of the Journal of the American 
Chemuxil Society contains some communications 
on the subjeot of heavy hydrogen and heavy 
water (namee used by the authors) H 8 Taylor 
and Selwood announce an error in tho calibration of 
apparatus which makes the viscosity previously 
reported erroneous, the correct value is 12 6 rrulli 
poises at 20 s The ratio of specific gravities of heavy 
and light waters at 25° is 1 1079 whilst Lewis and 
Luten give 1 1086 Pure D,0 apparently readily 
takes up moisture from the atmosphere The ratio 
D,0/H,0 in natural water w about 1 in 8000-6000 
in agreement with the mass spectrograph results of 
Bloakney and Gould 

Dole reports that the water formod by the i >m 
bust ion of koroeono benzene and honey was 7 8 
and 4 parts per million respectivily heavier than 
ordinary water whilst Washburn and Smith had 
found that water from the comb mod hydrogen of a 
willow tree was 8 to 6 parts per million hoavier 
G N Lewis and Hanson show that the vapour 
pressures of mixtures of HJ and HJ approximate 
closely to Raoult s law and the temperature at whioh 
freezing begins also proved to bo nearly linear with 
the mole fraction While the solid phase is richer in 
H] than the liquid the difference is not groat say 
0 86 mole fraction for the solid when that of the 
liquid is 0 60 

The same investigators also report measurements 
of the vapour pressures of pure HJ and mixtures of 
HJ and HJ in a separate communication The 
triple point df HJ w 46 40 cm and 18 66° K An 
equation of state for HJ is to bo published later 
When HfO is treated with sodium a considerable 
amount of HJ is present which came from the 
sodium Lewis and Schutz have measured the vapour 
pressures of liquid and solid H*CN those of 
liquid H*CN differ very little from th we of H'CN 
The freezing point of H*0N is 269°A and of 
H*CN 261°]? 

The same experimenters find that the ionisation 
oonstant of deutaoetie acid in heavy water is loss 
than one third as great as that for ordinary acetic 
acid m oommon water which indicates that <H*)+ is 
much more firmly held by a pair of electrons of 
another atom than is a proton 


University and Educational Intelligence 

Cambridge —Mr A J Berry of Downing College 
has been appointed University lecturer in ohemistry 
and Dr C P Snow of Christ s College University 
demonstrator m chemistry Mr J A Ramsay of 
Gonville and Caius College has been appointed 
University demonstrator in experimental zoology 
J H Halliday of Downing College and J i Everett 
of St John s College have been nominated to use 
the University s table at the Zoologioal Station at 
Naples 

Applications for the E G Beamsides scholarship 
for clinical research on the organic diseases of the 
nervous system must be sent to the Registrary before 
June 27 

The Master and fellows of Pembroke College 
announce that the Stokes studentship, of the annual 
value of £400-480, will shortly beoome vacant 
Candidates should send their applications to the 
Master before June 23 They must have shown 


capacity for research in mathematical or experimental 
physios or m subjects cognate thereto such as physical 
ohemistry or tho study of physioal laws in relation to 
living matter 

Oxtobd —In presenting Dr Edwin Powell Hubble 
of the Mount Wilson Observatory for the honorary 
degree of D bo on May 29 the Publio Orator Mr C 
Bailey rooallod the fact that Dr Hubble is a 
former Rhodes seh lar at Oxford Referring to the 
great telesoope at Mount Wilson as a structure 
worthy of giants he directed attention to Dr 
Hubbles researches on remote nebulro and made 
especial mention of his conclusions as to the speed 
with which they are retiring from our view The 
Vico Chanoellor addressed Dr Hubblo as illustrious 
among the illustrious masters of astronomy and as 
a revealer by his ponotrating sagacity of the secrets 
of tho universe 

Mr Battisoombe Gunn ourator of tho Egyptian 
Section of the University Museum Philadelphia has 
been appointed professor of egyptology m the Umver 
sity to hold office from October 1 


The Science Scholarship! Committee of the Royal 
Commission for the Exhibition of 1851 have made 
tho following appointments to senior studentships 
for 1934 —On the recommen iation of tho Umvorsity 
of Cambridge Mr ( H Wad lmgton for research 
in biology and Dr C B O Mohr for research in 
physios On the recommendation of thi Impenal 
College of Science London Dr J D Solomon for 
research m geology On the recommendation < f the 
University of Oxford Mr 8 G Hooker for research 
in applied mathematics On the recommendation of 
the University of Aberdeen Dr D J Bell for 
research in physiology 

University College London contmues to attract 
students from all parts of the world m increasing 
numbers Its recently issued annual report shows 
that of 3 121 students enrolled in 1932-33 66 per 
oent were from homes within 30 miles of the College 
24 per cent from elsewhere in the British Isles 9 per 
cent from tho rest of the Empire and 11 per cent 
from the rest of tho world India Ceylon and Burma 
contributed 169 (including 57 post graduate and 
research students) China and Japan 24 Palestine 
16 four other Asiatic countries 23 Germany 55 
(including 12 vacation oourse students) Scandma 
vian countries 30 Holland and Belgium 28 Switzer 
land 23 France 20 Italy 15 thirteen other Europoan 
countries 60 tho United States 48 Canada 16 
West Indies 12 Australia and New Zealand 41 (33 
postgraduate) South Vfrua 20 Igypt 19 seven 
other African countries 16 Tho total number of 
postgraduate and research students was 496 being 
31 more than m the preceding year The medical 
student enrolment also showed a notable increase 
from 200 to 230 Tho most conspicuous decrease 
was in the department of fine arts from 299 to 253 
chiefly women The enrolment of students for the 
current session up to January 31 was 8 000 as com 
pared with 2 862 at tho corresponding date of 1933 
The report refers to the completion of the new 
accommodation for the reorganised Department of 
Zoology and Comparative Anatomy which it is 
claimed is alike m planning and equipment second 
to none m Great Britain 
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Science News a Century Ago 

H.M S. BtajU cnUra the Pacific 

For about two and a half yean, H M 8 Beagle 
under Capt FitsRoy had been engaged on the 
exploration of the eastern shores of South America 
including Patagonia, the Falkland Islands and 
Tierra del Fuego , but in June 1884 tho ship passed 
from the Atlantic to the Pacifio and started on that 
part of her voyage which was to carry her to Tahiti, 
Now Zealand, Australia and home by the Capo of 
Good Hope Weighing anchor on June 8, tho vessel 
left Port Famine and proceeded down tho Magdalen 
Channel, “that gloomy passage which", says Darwin, 
1 I have before alluded to, as appearing to lead to 
another and worse world" On the evening of that 
day the ship anchored at Capo Turn close to Mount 
Sarmionto the highest peak in Tierra del Fuego and 
the passage was resumed next day m good weather 
By night, however, the western part of the ohannel 
had been reached, “but the water was so deep that 
no anchorage oould be found We wore m consequence 
obliged to stand off and on m this narrow arm of 
the sea, during a pitch dark night of fourteen hours 
long” On June 10 Darwin says, In the morning 
we mado the last of our way into the open Pacific 
The western ooast generally consists of low, roundod 
barren hills of granite and greenstone Sir J Nar 
borough called one part South Desolation because 
it is 'so desolate a land to behold’, and well indeed 
might he say so One sight of such a coast is 

enough to make a landsman dream for a week about 
shipwrecks, peril and death, and with this sight 
we bado farewell for ever to Tierra del Fuego ’ 


extraordinary bill and sold the debris by auction 
Fortunately the object glass was not destroyed. In 
1862, South presented it to Trinity College, Dublin, 
and it was afterwards used by BrQnnow and Ball 
at tho Dunsmk Observatory 

Thiloner'* Experiments oa Carbonic A ad 

Faraday sucoeeded m 1828 m liquefying carbonic 
acid, and in 1884 Thiloner obtained it m the solid 
form of 'snow' Thiloner, the details of whose life 
do not appear to be known, contnbuted several 
papers to the Pans Academy of Sciences, one of 
which was read on June 16, 1834 In a report of 
this paper the Athenaeum said “M Thilorier 
presented for inspection a machine for obtaining 
chemically, and m a short time, a quart of carbonic 
acid the memoir presented a variety of experiments 
upon this almost mtangible liquid, since it can only 
be procured in vqpeels hermetically sealed M 
Thilorier announces that in gases the pressures at 
different degrees of temperature do not correspond 
with the densities, as is generally believed Liquid 
carbonic acid, he says, is of all bodies, that which 
dilates and contracts itself the most under the 
influence of atmosphono variations in temperature 
Its enormous power of dilation points it out as a 
new principle of movement far more powerful than 
any hitherto applied It is also the liquid that 

produces the greatest depression of temperature 
Directing a jet of it on the ball of a thermometer of 
spirits of wine, it reduced it to 76° below zero, the 
greatest depression hitherto observed being 68° 
M Thiloner intends to apply this liquid to an air 
gun " 


Sir James South's Telescope 

In his autobiography. Airy records that on June 
14, 1834, I went to London, I bolieve for tho pur 
pose of trying the mounting of South’s telescope as 
it had been strengthened by Mr Simms by Shoep 
shanks s suggestions I was subsequently in oorre 
spondenoe with Sheepshanks on the subject of 
Arbitration on South’s Telescope, and my giving 
evidence on it On July 29th, as I was shortly going 
away, I wrote him a Report on the Telescope to be 
used m ease of my absence The award, which was 
given m December, was entirely m favour of Simms ” 
South, who was bom in 1786 and died m 1867, was 
a London surgeon who through his friendship with 
Joseph Huddart (1741-1816) became an amateur 
astronomer His first observatory was m Southwark 
and his seoond, built in 1826, on Campden Hill, 
Kensington, where he had a “pnnoely collection of 
instruments such as have never yet fallen to the 
lot of a private individual” His work gamed for 
him the Copley Medal in 1826 and the presidency of 
the Royal Astronomical Society m 1829 About 
this time he purchased a 12 m object glass made by 
Cauchoix from glass supplied by Guinand, and 
employed Edward Troughton (1768-1836), then m 
partnership with William Simms (1793-1860), to 
construct an equatorial telescope for it The mount 
mg unfortunately did not prove successful, and after 
an attempt at arbitration the matter went into the 
oourts and led to the most remarkable astronomical 
trial which ever took place in England" South, 
who was of a very litigious nature, was so embittered 
by losing the case that he broke up the instrument, 
placarded the walls of his observatory with an 


Societies and Academies 

London 

Royal Society, May 31 A F W Hucunss Develop 
ment of blood vessels in the head of the chick The 
development of both arteries and veins m the head 
of tho chick from tho stage of two days of incubation 
to that of hatching is described, thus continuing the 
previous aooount of Sabin, whoso methods have boon 
employed m the present study The simultaneous 
study of both arteries and veins has thrown light on 
the well known foot that one type of vessel tends to 
aooompany the other m adult anatomy Frequently 
a nerve also enters into this relationship Such a 
oomplex has been found, in the head of the chick, to 
develop from a capillary plexus developed along the 
course of a nerve, out of which both an arterial and 
a venous channel differentiate There is evidence 
that m other vertebrates, and in other regions of the 
body, similar developmental processes take plaoo 
Questions of vascular homology, and current theories 
on the developmental mechanics of the circulatory 

r im are discussed m the light of the foots which 
Btudy discloses The suitability of the embryonic 
vascular system as an object of experimental embryo 
logical study is stressed A Fareas, L Fareas and 
J Yudein Decomposition of sodium formate by 
bacterium ooli m the presenoe of heavy water The 
isotopio composition of the hydrogen evolved from 
mixtures of heavy and ordinary waters with sodium 
formate by the action of this organism has been 
analysed Its composition is defined by the equili¬ 
brium H,0 + HD r- HOD + H, Since the gas 
liberated is m equilibrium as defined by the equation 
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H, + D, ** XHD, the generally aooepted mode of 
decomposition of sodium formate by the hydrogen 
lyase must be wrong and either atoms or radicals 
must be mvolved Palladium black behaves in a 
similar manner The importance of this equilibrium 
in the preferential liberation of light hydrogen m 
electrolytic and chemical reactions is emphasised 

Pabis 

Academy of Sciences, Apnl 0 (CJt , 198, 1329-1372) 
Henry La Chateueb The law of the displacement 
of chemical equilibrium Reply to M Posthumus 
Charles Richet The growth in ton years of the 
towns and peoples of Europe, Asia and America 
The rate of inoreaso of the pure white races is only 
one fifth to one sixth of the yellow or mixed races 
Amongst the purs white raoes, the Europeans have 
the smallest rate of mcroase Charlies Nicolls and 
Mkb HAxJem Sparrow The existence of a typhus 
virus m Tunis rats The oharaotor of this virus 
J Haaq Certain problems of the theory of harmonic 
functions Hxmbi Devaux and Jean Cayrkl The 
eleotnoal conductivity of thin shoots of oopper 
sulphide obtained at the surface of oopper solutions 
Copper sulphide films of thickness 100-200 A show 
metallic) and not eleetrolytio conductivity Tins 
conductivity is much less (1/3,000 to 1/0,000). than 
the conductivity of solid oopper sulphide h 0b oh 
T he decomposition of a pseudo variety by a closed 
subensemble B die KiRkxJiRTd The similitudes 
of spaoe Kasimir Zarahktewioz The conformal 
representation of a doubly oonnex domain on a 
circular ring Sciobbreti The determination of a 
parabolic orbit by the method of Laplace Leusohner 
J Winter The refiractive mdioes of electronic 
waves Mm Simonne CaiuAbe The moandes 
oenoe of oertam serpentines after their dehydration 
V Aoatonott and G Joubavsky The thermal 
analysis of soils of Turns Henry Hubert The 
distributions of cur currents m tropical oyclones G 
Pontihk and R Anthony Concerning the morpho 
logical evolution of the molars m mastodons of the 
senes of Tetroboledon cmgutttdens Georges Tbut 
taut and SiBASrriEN Pastao The influenoe on 
plants of the apphoation of eleotnoal currents by 
contacts According to the mode of application, the 
growth of plants can be oither aooelerated or retarded 
by electric currents LAon Paltsay and Mlle 
Anne Marie Lepesqueur The constitution of 
essence of carrot G Malencon New observations 
oonoeming the etiology of bayoud Mm BarthAlemy 
and R Wour The distribution of oalcium and 
magnesium in the organs of the dog 

April 10 (OR, 198,* 1373-1464) R Fosse, 
P E Thomas and P de O&aeve Lnvorotatory 
allantom Natural or artificial allantom is a 
raoemio oompound The preparation and isolation 
of the lievorotatory form by the action of allantoinase 
from soya is described J L Walsh Interpolation 
by rational Amotions R Mazbt A proposed law 
for completing the laws of friction A supplementary 
condition w suggested oapable of resolving the 
indeterminate oase known as the PamlevA paradox 
Jean Loibrau The impossibility, m space of three 
dimensions, of constructing a rational meohamos 
capable of r epre senting with oertainty all observable 
phenomena Jacques Valensi The vortex 
phenomena below an aerial screw Max Sbbsuys 


The mechanism of shook in explosion motors 
Arguments opposed to the peroxide theory as to the 
cause of knocking E Jououmt Remarks on the 
preceding paper Ehtt.x Belot The pulsation of 
stars with oonstant ellipsoidal volume and variable 
flattening Henri Mineub The apphoation of two 
methods of study of the galaotio rotation of the B 
stars A Buhl The extreme indetermmation of 
certain propagations connected with SohrOdinger’s 
equation R ZaIioct The tensonal form of 
undulatory mechamoa Nicolas dr Kolossowsxy 
and W W Udowknxo The determination of the 
specific heats of liquids Ny Tsi Zi and Tsnur 
Lino Chao The development of electnoity by 
torsion in quartz crystals Mtu Suzanne Veil 
Some anodic oxidations m gelatine Hubert 
Uarriouie New results on the green line of the 
non polar aurora in the night sky Jean Beoquebel 
W J de Haas and J Van den Handel I he 
paramagnetic rotatory power and the law of magnet 
mation of tysoiuto in the direotion of the optic axis 
at very low temperatures RenE Coustal The 
action of the silent electric discharge on the phos 
phoresoenoe of certain alkaline earth sulphides A 
description of changos in the luminosity of phos 
phoreeoent sulphides produood by the silont dis 
charge P Savel The complex radiation excited 
by the a particles in light bodies Louis MAdard 
The Raman effoot of the hydroxyl radical A Raman 
band about 3000-3800 cm has been obsorvod with 
water, sulphuric mtno and phosphono acids, and 
six alcohols Hence this band is not peculiar to water 
but is shown by liquids the molecule of which in 
eludes the (OH) group H Spindles A new 
property of substances possessing the structural 
number 00 J Perrru The thermochemistry of 
aqueous solutions of the sulphates of zinc, aluminium 
and manganese Paul Mondain Monval The 
crystallisation of vitreous bodies Study of the 
metastable crystalline forms of sulphur and selenium 
Pioon The chemical properties of the titanium 
sulphides Henri Moubku and Arhand Marie de 
Fioquelmont A new mode of formation of phos 
phorus nitride P,N» Desharoux The stability 
of the nitrooelluloeoa Study of the saponification 
hydrolysis and oombuation in dilute mtno aoid 
D Liberm ann The supposed tnarylorthosulphurous 
acids of Richter Roger Perrot The action of 
mtrosyl chloride on some aromatio hydrocarbons At 
150° C , the hydrocarbons studied reaoted according to 
the equation RH + 2NOC1 - 2NO + RC1 + HC1 
M Lesbre and Mr.T.K G Glotz Some stannomc 
acids G Darzens and Maoence Meyer A new 
method of synthesis of p-quinoline bases oontainmg 
alkyl groups m the pyndme ring J A Gautier 
The ohlonde of a hydroxypbenethylpyndimum and 
of N-a hydro ryphenethyl a pyndone G LBrkvRE 
and Ch Dbsorez Contribution to the study of the 
organic sulphides Marcel Mathieu Two remarks 
on the structure of cellulose and its denvatives 
Conrad Ktlian Tectonic and volcaruo phenomena 
m the Ajjer (Central Sahara) H Vautrin Con 
tnbution to the study of the Jurassio senes m the 
Anti Liban oham and more particularly m Harmon 
(Syria) P Marty and L Glaxoeaud ThePontian 
deposits of Bourboulo and the age of the Choosey 
fault Daniel Chalongb, F W Paul G0tz and 
Etienne Vassy Simultaneous measurements of 
the proportion of ozone m the lower layers of the 
atmwphere at the Jungfrau] och and at Lauter 
br unnen. The results given tend to prove that the 
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concentration of osone mcreate* with the height 
above the ground J RothA The magnetism of 
the basalts of AJsaoe Georges Dubois and Mn 
Oamtt.t.k Dubois The Flandnan fossil forest modi 
fications of the Pans region Results of a pollen 
analysis of the peat bogs of Bresles and Sacy le 
Grand (Oise) Georges Dhflandre A siliceous 
fossil Foramuufora from the Miooene diatomites of 
California Sxliootextuhna diatomUarum LAonMoret 
The corroding Algae of the Cyanophyces group 
New observations made at the Lac do Marmot in 
the Chambeyron (Basses Alpes) massif Georoes 
Unoar The meohanism of production of the 
sympathetic effect The phenomena of liberation 
Maurice Piettrb The trophic activity of the 
mammary coll m a period of functional repose 
Besides the functional activity tho elaboration of 
the milk components the mammary cell possesses 
a more general activity oalled by the author trophic 
activity M and Mme Gilbert 8 Adair and 
M and Mme Jean Roche Researches on the 
osmotic pressure and the molecular weight of the 
haunooyanmoH F Trhnsz The use of choroid inn 
melamne made soluble in distilled water for the 
serodiagnosis of paludiam A Bbsredka and L 
Gross Tho nature of the pathogenic principle 
oontainod m nooplasio tumours 


Geneva 

Society of Physics and Natural History, February 16 
J Weiole A new recording microphotomoter The 
author describes a new recording microphotomoter 
based on the amplification of the photoelectric 
current This allows the use of a galvanometer of 
reduoed sensibility and of relatively short period 
J Weiole The deformation of cubic crystal!mo 
lattices P Robsirr Tho width of the oomposite 
lme H f + H m the spectrograms of BO and FO stars 
This lme observed with a small spectrograph with 
objootive prism, has the same width for the two 
spectral types oited provided that tho time of 
exposure oorreoponds closely to tho magnitude of 
the star oonsidered P Bossier The relative 
widths of the lines of hydrogen and of calcium m 
the spectrograms of AO and FO stars Although 
narrower on the spectrograms of FO stars than on 
thoee of tho AO stars the ratios of the widths of the 
hydrogen lines are the same for the two spectral 
types The width of tho K line of calcium varies 
widely E FROMMEL and D Zimmet Volume of 
the spleen and pitressine 


Forthcoming Events 

[Meeting* marked with an atteruk art open to the public ] 


Monday June 11 


Victoria Institute at 4 30 —Sir Ambrose Fleming 
Truth (Presidential Address) 

Imbtitutr or Physios (Manchester Section) At 8 — 
(in the Physios Department The University) —J D 
Bernal Heavy- Hydrogen * 

Royal Geographical Society at 8 30 —Sir John 
Cadman Middle East Geography in Relation to 


Tuesday, June 12 


Iritoh Science Guild at 4 —(in the Lecture Theatre 
of the Royal Society of Arts) —Annual General Meeting 
Prof E N da C Andrade i Friction 


Wednesday, June IS 

IwtT iTUTa or Physios (MANOsasna Section), at 8 — 
(in the Physios Department The University)—Prof 
G N da C Andrade Viaoosity * 

Thursday, June 14 

University College London at 3 —Sir Flinders 
Petne Reoent Disoovenes at Gass, Palestine 
(repeated on June 16 at 3 and June 16 at 6 30) * 

Royal Society at 4 30 —Discussion on Methods of 
measuring and Factors determining the Speed of 
Chemical Reaction to he opened by Prof A V Hill 

Chadwick Public Lecture at 6—(at Chelsea Physio 
Garden Swan Walk Chelsea) —E Augustus Bowlee 
Simples and Herbal* * 

University College London at 5 30 —Prof Ernest 
Cassirer The Origin of the Modem Conoept of Nature 
m the Philosophical and Scientific Thought of the 
Renaissance (suooeedmg lecture on June 19) * 


Official Publications Received 

Quit Biradi and Huaxd 

forestry Commission Fourteenth Annual Report of the Forestry 
mmbaloneim for the Year ending September 90th, IMS Pp 41 
mdoe H M Stationery Office! M net 
Kenya Land Commission Report Summary of Conduakms reached 

Mwwar ^ 

nwmntaiJo 1 M«^“m 34) “wSdTnnndtoSnaenm oo^lSj 
dies and Airscrews By H Ulauert Pp 1U+76+22 plates (Lon 
a H M Stationer; Office > 4* id net 

A matron* College Newcastle upon Tyne Standing Committee 
ftwReacarer Report Session 18941*83 Pp 48 (Nowcastls upon 

Paper* from the Grologloal Department Glasgow University V I 
16 (Octavo Papen of 1831 1881) (Glasgow University Publications 
81) Pp vffl+18 papers Vol 16 (Quarto Papers of 1881-1*33) 
(Glass w l ntverslty Publications 82) Pp Iv+S papen (Glasgow 
Jatksau WyUe and Co) 


Smithsonian Miscellaneous Collections Vol 88 No 12 Tribal 
Migrations East of the MMsdppI By David I Bnshnell Jr (Pub 

Ueation 8237) Pp 8+4 n- “ -- " ~-*- — **- 

CoUectlana obtained by tb 
Expedition to the Puerto R 

O^^tagton”? C- 

University of LaUTontia PubUestioM In . 

Ethnology Vd 88 No 6 Two Pslute A 

H Steward Pp 423-438 (Berkeley Oalli ___ 

Frees London Cambridge University Pram.) 

Publications of the Obeerratory of the University of Michigan 
Vol 6 No IS The Masses and Luminosities of Bpertrosoopio Binaries 
determined by the Mas* Luminosity Relation By R M Petrie 
Pp 168-176 Vol 6 Mo 14 Visual Light Curve, of Beta Lyme 
*- Ralph H Curtiss Pp 177 187 Vol 6 No 16 The Orbit of 
By AUaa D Hand) Pp 

”duc*Uou, India Progress of Education In India 1827-32. By 
— George Anderson (Tenth Quinquennial Review Vol 1) Pp 
lx+273 (Delhi Manager of PUbHeattoos) 

The Imperial CoOgnToc Tropical Agriculture Third Annual Report 
on Caoao Research 1883 Pp 71+8 plates (Trinidad ) 6s 
Union of South AMon Report of the South Afflean Museum ibr 

the Year ended 31st December 1888 Pp 17 (Protasis Government 


-4 maps* vj 81 No B Report! on tie 
r the First Johnson Smithsonian Deep-Sea 
! '"mn Deep—New Myebaetoos Annelids 
. (PS bfo^km Wd.) Pp 8+t plates 

1U_ University of Oatlftmla 
y of Michigan 


Publications of tha South AlHean Institute for Medical Reaearoh 
”> 81 Immunity In Rous Fowl Sarcoma and Its Bearing o< - 
-- -" ■ - - ns Growth Bj 


fstSi^L 

■Mrs in tbs 


Problem of the Nature of Normal and Cancerous 0 

M J A Dos Llgneris Pp 188 No 82 Bntomol^™ _ _ 

Observations on AnepAsIst jSm ntw and A ne fhdm war trim In tbs 
Transvaal By Dr Botha De MeOion Pp 196-248 (JctouODesburg.) 

Bernice P Bishop Museum Bulletin 106 Jungle Fowls A— 
Pacific Dlands. By Stanley C Ball Pp 111 +7 plates (Hor- 1 " 
Bulletin of Yale University Supplement Report of the I 
of the Peabody Museum Pp » (New Haven (Jonn ) 

Annals of the Observatory of LundL Nr 4 Cosmic Ultra n 
in Northern Sweden By Axel Corttn. Pp A1M+B8Q (Is 
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Population Problems 

T HAT population sue and composition exert 
a profound mfluenoe on many of the sooial 
political and eoonomic problems which beset a 
nation and that it will be possible to make a 
fairly accurate forecast of changes m these qualities 
at different times in the near future though well 
established is not generally understood Hence 
addresses such as the recent Huxley Memorial 
Lecture on the Restrictive Law of Population 
by Prof Johan Hjort* and publications such as 
the newly issued broadsheet of P E P on Future 
British Population f are to be welcomed and 
commended to the notice of all those who for 
this reason or that must now m 1034 take account 
of the warrantable view that m 1976 tho popula 
tion of Great Britain will be leas than perhaps 
far loss than 33 million and that m it the 
children will be outnumbered by the old The 
voice that then will make itself heard will be that 
of secure senescence and largely female at that 
In 1901 there were 12 million children m Great 
Britain in 1961 there may bo just over 0J 
million the present number of women of sixty 
five years of age and over will be doubled during 
tho next fifty years and will increase by 50 per 
cent within tho next seventeen 
Times have changed and changed considerably 
since the pubbcation of the Essay on Population 
There is no longer any danger of the means of sub 
Bistence becoming disproportionate to the number 
of human individuals dependent on them for 
thanks to developments in the methods of fool 
production the relation of man to the resources 
of his environment has been completely reversed 
We can product food of the highest quality in 
quantity far m excess of the needs of tho sum 
total of human individuals at present living on 
the earth we can force temperature humidity 
and light into harmony with our van jus require 
ments Thanks to chemistry wo are becoming 
more and more freed from our dependence upon 
animals and plants for commodities that are 
essential to our well being and furthermore 
through developments in reproductive physiology 
we are now able deliberately to control the re 
productive rate of a human society 
Thus it is that the Malthusian threat of over 
population has lost much of its force m fact in 

• Tt» Restrictive Law if Ptpulalkn By Prof Julian Hjort 
(Imperial College or Science and Technolog/ Huxley Memorial 
Lecture, IBM ) Pp 44 (Lrndtm Macmillan and Co Ltd IBM) 

tpSttue BrttUta Population Planning No 17 Mar 28 IBM 
(PB.P 1ft qnaen AaneTdate London 8W1) 
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mcwt European countries, and m the United I formulated in the future Manifestly, the problem 


States of Amenoa, already in ita place there u an 
increasing fear that the peoples are failing to 
maintain themselves numerically In Great 
Britain the population is already oeaang to 
increase, and if no further change m the fertility 
and mortality rates occurs it oan be assumed 
that a stable age composition in the population 
will ultimately be reached, and that thereafter 
the population in each subsequent generation will 
become progressively perhaps even alarmingly, 
diminished Indeed it may dwindle away in 
spite of all improvements m personal and public 
hygiene which tend to reduoe mortality All the 
evidence that is available shows that such specu 
lations as these are entirely warrantable 

It becomes a matter of supreme importance, 
therefore to those who wish to see the oontinuanoe 
of ourselves as a people, to inquire into the causes 
of the numerical decline of a population It is 
necessary to ask and to answer such a simple 
question as why it is that people have children 
at all The child, which seemB to be regarded 
as a weloome reinforcement by those who speak 
m the name of the State, as often as not is 
looked upon by the parent as an moonvement 
burden It seems to be oommonly suggested 
that man and especially the female of the 
species, exhibits a definite biological urge toward j 
reproduction This may be, but the view has no ] 
experimental foundation, and its investigation is 
complicated by the fact that, in our society at 
least, the mother enjoys certain oconomio and 
social advantages Of all the factors which are 
recognised as affecting the reproductive rate of a 
people, it is generally agreed that the one which 
is mainly responsible for the dwindling of a popu 
lation is the progressive fall m the average number 
of children bom to each married woman, and it 
would seem to be established that a people of 
which the average woman has less than one 
female offspring is doomed to extinction 
It must remain an unanswered question for the 
moment as to whether or not it matters very 
much to the world as a whole and to its further 
evolution that a particular people, through pro¬ 
gressively foiling fortuity, should disappear All 
that we can do is to search for information into 
the causes that operate in the production of a 
dwindling population in order to obtain a know¬ 
ledge of thq factors involved, so that this may be 
made available for incorporation into any pro¬ 
gramme relating to population sue which may be 


stated m its simplest terms is that of removing 
such obstacles to parentage as exist m a particular 
society 

A great 1 rhany foots relating to the growth of 
human populations are already in our possession 
but concerning their explanation there is still 
muoh disagreement We know that, m general 
the reproductive rate m an industrialised oom 
mumty is lower than that m an agricultural that 
a preponderance of Catholics m a community w 
commonly associated with a high fortuity that 
the reproductive rates of people living under 
different social conditions and belonging to 
different occupational classes differ more or less 
widely one from the other But to find a satisfying 
explanation for these foots is not simple If Roman 
Catholics are remarkable for their high fertility 
the Jews, who have a sex ethic that is comparable 
show a low reproductive rate The differential 
fertility of the different sexual classes and of the 
rural community as compared with the urban may 
be nothing more than evidenoe that differences in 
the social environment oan yield differences m the 
expression of certain biological variables 

It has not yet been shown that removal of 
inequalities m the environment would not produce 
equality in respect of reproductive rate Indeed 
there are reasons for holding the view that the 
differential fertility of the social classes is tending 
to disappear It has been too easily assumed 
perhaps, that a widespread use of contraceptives 
is m itself a sufficient explanation of a falling 
birth rate It is difficult to accept this statement 
m view of the fact that legalised abortion and 
active birth oontrol propaganda in the USSR 
do not seem to affect the growth of a people eager 
and able to expand 

One thing is oertainly true, and that is that a 
population can only maintain itself if every woman 
m it bears on the average three children This of 
course means that whilst many will bear none, 
others must bear four and five, and the problem 
facing those who wish to see our population 
maintai n its present level is that of obtaining in 
the population a sufficient number of more-than 
three-children 

It may be assumed that m Great Britain, as in 
other oountnes, a low fertility is the result of 
urbanisation In the social structure, with its 
tradition whioh appeals to the incentive of private 
profit, and m which there are great inequalities in 
respect of wealth, with an improvement m the 
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standard of living of (he people, there have oome 
into being many and varied distractions which 
can be regarded aa alternatives to parenthood 
The political emancipation of women and their 
desire for economic liberty have resulted in oom 
petition between women and men m businesses 
and professions, and motherhood no longer offers 
a satisfactory career to great numbers of women 
The standards of feminine beauty require habits 
and physical attributes whioh cannot easily be 
harmonised with the realities of child bearing and 
undoubtedly one of the most important factors 
which tend to cause family limitation has been 
the conferring of an eoonomio advantage upon 
persons who exhibit a low reproductive rate 
There are in Great Britain hundreds of young 
married couples who are determined not to have 
children, at least yet awhile for the simple reason 
that conditions of life being as they are they 
much prefer to have other things 

The economic barriers to fertility can be over 
oome by such measures as family endowment, 
which removes the economic inequality between 
those who have many children and those who 
have none, by rurabsation, by giving leave on full 
pay to women in confinement but when these 
things have been done there still will remain the 
underlying psychological causes of self imposed 
sterility In days gone by when distractions were 
fewer, when children were an asset, when the man 
with a quiver foil was most highly respected, when 
opportunity was plentiful, there being no reason 
to doubt that the child would enjoy the same 
opportunities as did his parents, it mattered not 
that sexual activity was so commonly followed by 
reproduction But in these days, it is beooming 
increasingly common for parentage to cease to be 
a casual affair and to be a matter of dehberate 
choice In the future there will be no such thing 
as an unwanted child The problem, in its ultimate 
analysis, therefore comes to be that of cultivating 
the wish to have children, and of creating a type 
of society m which the ohild shall have a definite 
function 

If the population of Great Britain dwindles, it 
will not be because our descendants will be leu 
fecund than were our ancestors, but because they 
will choose, or will be foroed, for economic or other 
reasons, to limit the number of children entering 
into an unsatisfactory environment When the 
world is fit for ohildren to live m, will be 
bom, whilst things am as they am, it is perfectly 
reasonable to limit their numbers 


Experiment and Theory 
Molecular Hydrogen and tit Spectrum By Prof 
Owen Willans Richardson (Yale University 
Mrs Hepsa Ely Sillimaa Memorial Lectures) 
Pp xiv+343 (New Haven, Conn Yale 

University Press , London Oxford University 
Press, 1934) 13s 6 d net 

A NYONE seriously engaged m the pursuit of 
scientific knowledge and with a mentality 
broader than that of the self sufficient ‘research 
worker , will at one tune or another have been 
confronted with the question as to the importance 
of his own investigations Aside from the view¬ 
point tub specie ceterrutatu, from whioh the playing 
of the child in the sand and the discovery of the 
laws of the physical world appear equally important 
—or unimportant if one prefers—this question will 
by everyone be admitted to be entirely justified 
An answer may perhaps be given in somewhat the 
following way the more radical the ohange in 
our theoretical notions which an experiment neces¬ 
sitates, the more important the experiment, the 
larger the group of hitherto unexplained foots to 
which a theory opons an interpretation, the more 
important the theory In these tunes, when new 
scientific views penetrate quickly, the frequency 
with which a scientific publication is quoted by 
investigators (other than its author) may serve as 
a quantitative measure of this importance 
Looking at the modem scientific output, one 
must oonfess that a good deal of experimental 
work done to day is bound to foil into oblivion 
rather quickly But while this work stall represents 
a oertam amount of conscientious labour and there 
is, as with a defaulted bond issue, always still a 
chance that it may beoome of value there is no 
such excuse for the airy castles of speculation of 
those who forget that the mathematics of the 
theoretical physicist is a necessary evil and that 
an accumulation of equations without a physical 
idea, related in a recognisable way to the empirical 
reality, does not deserve to be called a theory 
Prof Richardson is one of the enviable persons 
who have been able to combine experimental 
research with theoretical investigation, and through 
this fortunate circumstance to advance physical 
science in very diverse directions The present 
book, devoted exclusively to the hydrogen molecule 
and its spectrum, and to a large extent a summary 
of his own work, illustrates clearly the interaction 
between experiment and theory Here is a mass 
of experimental foots, a spectrum of so involved 
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an aapect that for a long tune it waa neither 
classified as a line spectrum nor as a bend spectrum, 
but put into a category all by iteelf under the 
name of many lined spectrum Only on the basis 
of the firm belief that the interpretation of the 
evidence from so simple an atomic system as H, 
must m the end appear simple itself could give 
the courage to tackle the analysis of the spectrum 
m question This conviction has been fully re¬ 
warded, and indeed, the complete understanding 
of the structure of this simplest of molecules thus 
obtained has been material m the elucidation of a 
number of other problems that had long been 
puzzling to the physicist 

In the earlier chapters of the book the reader 
is made acquainted with the various quantum 
numbers and symmetry properties that serve to 
classify the stationary states of a diatomic mole 
cule Then the selection and intensity rules are dis 
cussed, which determine so markedly the character 
of a band spectrum Regarding the application of 
the theory to the experimental facts as carried 
out principally by Richardson and his pupils, by 
Dieke and by Weizel, it should be stressed that 
we owe to Prof Richardson the clear recognition 
of the two non inter combining term systems of 
H a as singlet and triplet-systems as well as a 
trustworthy speotrosoopic determination of the 
dissociation energy of the H, molecule m its 
ground state, a quantity of great interest both 
to the physicist and to the chemist, the value of 
which had been oscillating for a number of years 
between rather wide limits Also the term system 
of H„ besides that of He„ furnishes an interesting 
illustration of the phenomenon of L uncoupling 
The determination of the electronic levels of 
H a was of great importance in oonnexion with tho 
theory of chemical binding whioh Heitler and 
London originally developed for this molecule, 
and led Hund to a complete level diagram con¬ 
necting the atomic and molecular states of hydro¬ 
gen The analysis of the H, spectrum was also 
essential m the discussion of the intensity alter 
nation as obaervod in many H, bands In con 
junction with the quantitative mtensity measure¬ 
ments of Omstein and his students it enabled us 
to ascribe to the H nucleus a spin of ^ and to 
make sore that it obeys the Dirac Fermi statistics 
Thu latter result, together with the explicit 
knowledge of the rotational levels of H, as gamed 
from analysis of the spectrum, again made acute 
the problem of interpreting the behaviour of the 
specific heat of hydrogen at low temperatures 


After Dennison had shown that this behaviour 
can be explained by oonadenng the gas as a 
mixture of molecules m even and odd rotational 
states, which in general will not be in thermo 
dynamic equilibrium, it was only a short time 
before other workers demonstrated this expen 
mentally by separating the two components, 
para and orthohydrogen 
The book under review u a monument to the 
oo-operation between theory and experiment All 
physicists will be obliged to its author and to the 
Sillimon Foundation for making the results of 
researches scattered m many different publications 
available in this compact and well produced book 
R Da L Kbonio 


The Thermionic Tube 

(1) Theory of Thermionic Vacuum Tubes Funda 
mentals, Amplifiers, Detectors By Prof E Leon 
Chaffee (Electncal Engineering Texts) Pp 
xxiu + 652 +6 plates (New York McGraw 
Hill Book Co, Inc , London McGraw Hill 
Publishing Co Ltd , 1933 ) 36* net 

(2) Electron Tubes and their Application By Prof 
John H Morecroft Pp xw+458 (New York 
John Wiley and Sons Inc , London Chapman 
and Hall, Ltd , 1933 ) 28* net 

(3) Lehrbuch der Elektronen Rohren und xhrer 

technxschen Anwendungen Von Prof Dr H 
Barkhausen Band 2 Verstar her Vierte, 

vollstandig umgearbeitete Auflage Pp xvi + 
289 (Leipzig S Hirzol, 1933 ) 7 60 gold marks 

(1) ' | 'HE author warns us that this imposing 
-l volume is, ‘ according to present plans”, 
the first of two , the second, to deal with power 
amplifiers and oscillators, gas content tubes recti¬ 
fiers &c ’, can scarcely fail to reach a comparable 
size Thu probable development to some thirteen 
hundred pages u not an exaggerated measure of 
the progress made m the theory and practice of 
thermicmio tube technique sinoe 1920, when the 
classical volume of van der Bijl could be com¬ 
pressed into 390 open pages Van der Bijl’s book 
was then unique, invaluable, indispensable, 
Chaffee’s present work u its natural and worthy 
successor It contains nearly everything, within 
the limits indicated, that even the specialist is 
likely to require as a basis for hia own work, and 
its lut of r efe rences confirms the impression of 
encyclopedic completeness But ought it not to 
be labelled vol 1 ? 
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The book opena a little weakly, but gathers 
firmness of touch as it develops The introductory 
chapter, and the four-and a-half forbidding pages 
of symbols which precede it, have a flavour of 
pedantry and over elaboration which does less 
than justice to the author’s handling of his main 
material The Beoond chapter is also disappointing 
the rudiments of atomic theory are treated at 
unnecessary length, while Planck s constant sud 
denly appears, with no introduction at all several 
pages before it is equally summarily dismissed in j 
three inadequate lines 

At this point, however, the author reaches the 
real business m hand, and the temporary reversion 
to laborious systematisation in a brief chapter on 
nomenclature and letter symbols has no per 
manent ill effect Incidentally, however, this chap 
ter itself indicates the solution for the admitted 
difficulties of Bymbolisation, for it shows how easily 
the inoonvement and inconveniently situated list 
of symbols, already mentioned, could have been 
compressed into a single page on a Anal throw out’ 
sheet to unfold clear of the text or, less satis 
factordy inserted m an end pocket The change 
would afford an opportunity for inserting some 
missing symbols The task of many readers might 
too, have been lightened by the freer use of a 
device, adopted m places by the author, of marking 
with an asterisk matter which may be omitted at 
a first general reading 

Mmor defects are not difficult to find but they 
are rare in proportion to the monumental Bcope of 
the treatise, and such as have been discovered 
will do no harm to any reader capable of using the 
book as it deserves to be used That Eccles should 
not be named or credited with the invention of 
the extremely convenient and now universal no 
menolature of “diode, tnode pentode ’ 
(which the author uses throughout) might be 
excused were Richardson not, rather unnecessarily, 
mentioned as inventor of the substantive “therm 
ion” (which the author immediately rejects) 
There is no mention of Round ■ signal service m 
bringing to practical application the screen gnd 
tube, which Hull and Williams, m the paper cited 
by the author (and to whioh he gives considerable 
and deserved credit) left with the di scl a ime r "It 
will be understood that the purpose of this paper 
is scientific, and bears no relation to commercial 
development Tubes of the type described are 
not being manufactured, nor is the!* immediate 
production contemplated, so far at the authors 
are aware ” Round’s work m this co n nexion gives 


him a less qualified olaun to a place m the name 
index than the one actually admitted 

No serious reader will believe the author when 
he seems to assert that amplifiers and relays are 
one and the same kind of thing or when he seems 
to say that a modulator tube should be identical 
with an oscillator tubo, or when he seems to say 
that slow electrons are less easily deflected by a 
magnetic field than are fast electrons Nor will 
Brucke ’ for Brilche ’ break down the bridge 
between the reader and the original paper on 
Expenmente zu Stormers Polarhohttheone’’ 
More serious than any of these lapses, perhaps, is 
the failure to quote, in the appropriate place on 
page 398, the important devioo of adding de 
coupling resistances to battery circuits common to 
several stages of an amplifier This prooess, whioh 
some of us in affectionate gratitude call ‘Ferranti 
ising avoids the difficulty, which affects also the 
circumstanoes discussed on page 456, of providing 
oondensers of sufficiently low impedtuioe at low 
frequencies to make an effective shunt across such 
low resistances as are presented by accumulators 
and filaments 

There is evidence of the inclusion of muoh 
original work in addition to the systematic re 
treatment of the work of others The discussion 
of the overall characteristics and behaviour of the 
complete system of tube and associated circuits 
including the very important problems of input 
and output impedance and of equivalent cirouits, 
deserves special mention The book is very 
complete and it has no present rival 

(2) Prof Morecroft shares with Prof Chaffee a 
certain shakineas of hand when he takes up his 
pen for chap i, but he too makes a quick recovery 
That the easy bits are the most difficult to write 
is no new disoovery, but these erudite writers 
really ought to submit the manuscript of their 
first chapters to their youngest students for 
approval A salutary change between the things 
said at too great length and those left out would 
result 

It is not at all a destructive criticism to say 
that Morecroft a work is more slender and super¬ 
ficial than Chaffee’s Three are, indeed, its essential 
merits, and it will do muoh to stimulate the best 
of its readers to go on to Chaffee, vol 1, and to 
fill the temporary void left by the absence of 
Chaffee, vol 2 The stimulation is not notably 
helped by the classical ‘oareot and donkey’ method 
of which the author is over fond, both in the fine 
structure, where the reader first feels that he has 
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beta left with an inadequate treatment, and then 
discovers that hu trouble* an cleared up two 
pages or ao later, and in the main plan, where the 
uses of the principal device* an relegated to 
(hapten much later than those m which the 
devioes are introduced and described The nutated 
‘donkey’ may kick over the traces before he is 
assuaged by the deferred ‘carrot’ 

The book give* an exoellently up to-date survey 
of the whole field, generously interpreted to include 
not merely the devioea winch the English reader 
t nil go on calling ‘valves , but also photoelectric 
cells, cathode ray oscillographs the many recent 
gas and vapour filled tubes, and even thermo 
couples The young engineer entering industry 
from the technical school, to whom the work is 
addressed, will be a dull ‘donkey’ indeed if he is 
not fired to enthusiasm by the author Heat 
shielded cathodes giving emission currents of 
1 5 ampere per watt of heating supply, ultra 
micrometers measuring deflections of a few atomic 
diameters, thermionic ammeters measuring cur 
rents of six electrons per seoond, and photoelec trio 
eyes which can see fourteenth magnitude stars, are 
very succulent carrots ’ indeed 

(3) Prof Barkhausen’s classical work, m three 
volumes, is now passing through its fourth edition 
Vol 1 an general principles appeared in 1031, 
vol 2 on amplifiers is now before us, vol 3 on 
receivers is m preparation all having been re 
written A work by Prof Barkhausen, a work 
which has survived to a fourth edition, and a 
work thus brought up to date needs no discussion 
it has commended itself 


Morphogenesis in the Animal Embryo 

The Elements of Experimental Embryology By 
Julian 8 Huxley and Dr G B de Beer (Cam 
bridge Comparative Physiology ) Pp xm+614 
(Cambridge At the University Press, 1934) 
26s net 

T HIS work is a rather surprising addition to 
the Cambridge Comparative Physiology 
senes—surprising pertly because it is twice as 
heavy as any of the earlier members of the senes, 
and partly because it deals with what may perhaps 
be called one of the backward branches of bio 
logical science While the analysis of animal 
chemistry and animal energetic* advances very 
rapidly m precision, the analysis of animal morpho 
genesis lags far behind If, for example, we turn 


to the study of animal behaviour, we find the 
observable phenomena described m terms of 
(a) the phynoo chemical properties of nerve cells 
and (6) the manner in which the cells are arranged 
m the nervous system , and while our understand 
mg of the facta of the first group—of such processes 
as nervous conduction, excitation, inhibition and 
so forth—is rapidly advancing and increases 
almost literally from day to day, we know rela 
tively little of the prooessee which have led the 
neurones to assume the patterns in which m fret 
they he, and which determine, equally with their 
physioo chemical properties, the reactions which 
the organism will give m any given circumstances 
The reason for this discrepancy is not far to seek 
Physiological analysis depends very greatly, for 
its ideas and methods, on physics and obemistry 
and m these sciences the emphasis has lam on 
quantities rather than on shapes 
The authors of the volume under review are 
fully alive to this difficulty They have not 
attempted to review m their book all that is known 
about morphogenesis, but restrict themselves to 
what Wilhelm Roux termed the pro functional 
stage of development, that is, to the stage which 
begins with an undifferentiated, or relatively 
undifferentiated, egg, and ends with an embryo 
in which the mam organs aiq laid down and the 
tissues histologically differentiated, adding only a 
brief chapter on the effects of function, both on 
the organ which functions and on other organs 
Moreover, they have restricted themselves m 
another way They do not attempt to analyse 
the processes involved m terms of physios and 
chemistry In their view, the field is not yet npe 
for that harvest They work on what they term 
"the biological level ’ To quote their preface 

The pnme aim of the worker approaching the 
problem on the physiological level will always be 
to analyse the processes involved m terms of 
physics and chemistry The worker on the bio 
logical level will aim at discovering general rules 
and laws which he is oontent to leave to his 
physiological colleague for future analysis in more 
fundamental terms, but which, meanwhile, will 
give coherence and a first degree of scientific ex 
planataon to hu facts Both methods are necessary 
for progress and while most biologists hope and 
expect that one day their laws will, thanks to the 
labours of their phyaologioal colleagues, be made 
comprehensible in the most fundamental physico¬ 
chemical terms, they can reflect that it is they 
who must first reveal the existence of theee laws 
before the physiologist can hope to begin bis 
analysis ’’ 




JUNB 16, 1934 


NATURE 


In punning this sub, the author* have amassed 
and classified a vast amount of very entertaining 
facts Their method is to take as type the develop 
ment of the amphibian embryo, on which of recent 
yean a large amount of important work has been 
done, and then to turn to other animals to see 
how far the conclusions reached in connexion with 
frog and newt eggs can be usefully extended and 
generalised At first sight their volume oontains 
more anecdote than law—it is a fascinating and 
exciting browsing ground—but as one reads there 
does emerge a framework of general principle a 
seines of fundamental biological facts for the 
physiologist to explain Let us hope that he will 
read this volume and take up the challenge 
As one expects from the authors the book is 
thoroughly up to date, and, by gathering together 
a great amount of work along different lines 
brings out suggestive relationships and generalisa 
tions There is an excellent bibliography, and 
important work that appeared after the book 
was in page proof is summarised m an 
appendix Occasionally cnticisms Buggest them 


selves, especially when the authors veer towards 
the physiological level For example, in dis¬ 
cussing the development of pigment cells m the 
fish Lebtstes they write ''Specimens reared on 
white backgrounds have contracted melano- 
phores, few in number, specimens reared an 
dark background have expanded melanophores 
in large numbers Functional activity incr ea se s 
rate of multiplication” There is, of course, no 
reason to suppose that an expanded melanophore 
is more “functionally active” than a contracted 
one The evidence collected to suggest that minute 
differences in oxygen supply between the ends of 
egg cells is a factor in determining polarity is 
perhaps unconvincing in the light of reoent in¬ 
vestigations on the shape of the curve relating 
oxygen tension to oxidation rate m single cells 
These are however, small points and m collecting 
this great array of fact and subjecting it to a pre¬ 
liminary regimentation the authors have, it is 
hoped, greatly assisted and aooelerated the ulti¬ 
mate analysis to whioh they look forward 

G P W 


Board of Education Science Museum 
of the Collections illustrating Aeronautics 
Lighter than Air Croft, a Brief Outline of the 
History and Development of the Balloon and the 
Airship, with reference to the National Aero 
nautical Collection, and a Catalogue of the Exhibits 
ByM J B Davy Pp 112+32 plates (London 
H M Stationery Office, 1934) Is 6d net 

Mb Davy, the officer in charge of the Aeronautical 
Collection at the Science Museum, South Ken 
sington, has, with the issue of this book, completed 
a senes of three, whioh constitutes a very oom 
pletely annotated catalogue to the collection of 
aeronautical exhibits at that Museum, in addition 
to providing a oonoise and useful history of aero 
nautios in Great Britain The oompamon volumes 
already issued, are vol 1 “Heavier than air Craft 
and vol 3 "Propulsion of Aircraft 
These books are astomskmgly full of meat 
presented in an orderly and readable manner, and 
read in conjunction with visits to the collection 
cannot fail to educate visitors in the part that 
Great Britain has played m the development of 
the science of mechanical flight, a history whioh 
is all too little known or appreciated It is a pity 
that m a few instances the author does not stick 
to tiie definitions laid down in the “British 
Standard Glossary of Aeronautical Terms” Many 
of these an admittedly subjects of feontroversy, 
but confusion of terms can only be removed by 
strict loyalty to the agreed authorities in the matter 


For example chap v is headed Pressure Type Air 
ships ’ This term was deliberately omitted from 
the British Standard Glossary in favour of the two 
sub divisions non rigid and semi rigid airships 
The book is divided into chapters dealing with 
the early speculations as to lighter than air flight, 
hot air balloons , spherical hydrogen balloons , 
early dirigible balloons or airships , non rigid and 
semi ngid airships, and rigid airships It covers a 
period from Roger Bacon (1214) to a reference to 
the Akron disaster m the U 8 A (1933) The 
illustrations are particularly good, and add con 
siderably to the usefulness of the volume 

The Ape and the Child a Study of Environ¬ 
mental Influence upon Early Behavior By 
Prof W N Kellogg and L A Kellogg 
(Whittelsey House Publication) Pp nv + 
341+33 plates (New York Mo Grew Hill 
Book Co , Inc , London MoGrew Hill Pub¬ 
lishing Co , Ltd , 1933 ) 12s 6d net 

Ir a baby ape were brought up in human sur¬ 
roundings and treated like a human ohild, hOw 
far would it acquire human characteristics ! Thu 
is one of the problems Prof and Mrs Kellogg 
have tned to solve m the unique experiment related 
in this book Qua, a female ommpanzee, was 
reft from her mother at the tender age of 7| 
months, and brought up in the Kellogg house¬ 
hold yrbh their son Donald, who was 2} months 
older They lived together as companions and 


Short Reviews 

Handbook 
2 



NATURE 


JUNfc 16, 1934 


playmate* for tune months, being treated in every 
way a* nearly as posable alike, and they became 
great friends A very detailed study was made 
of their sensory and motor capacities, their power 
of learning, their rate of maturation The little 
ape showed herself surprisingly intelligent, though 
not quite up to the level of the child in some 
respects, as m muscular strength and oo ordination, 
she was the ohild’s superior, due in part to her 
more rapid rate of development Simple things 
she learned more rapidly than the child, probably 
far the same reason 

A detailed comparison with the behaviour of 
an ape brought up in the normal way is unfortu 
nately not given, but it is clear that Qua was 
considerably affected and stimulated to higher 
flights by her new and exciting psychological 
environment ‘ It is clearly in defen oe of the 
capacities of the animal that the results of the 
present research are most significant They 
strongly suggest that, if given sufficient oppor 
tumty, the animal subject may considerably 
outdo himself, particularly if he belongs at a high 
level m the biological scale (p 322) There is a 
vast amount of useful material m the book for 
the student of child and anthropoid psychology 
E S R 

A Text Book of Inorganic Chemistry Edited by 
Dr J Newton Fnend (Griffin's Scientific Text 
Books ) Vol 6, Part 2 Phosphorus By Dr 
Edmund B R Pndeaux Pp xxvm+238 
(London Charles Griffin and Co , Ltd , 1934 ) 
18a net 

The part of Fnend s Text Book of Inorganio 
Chemistry” which deals with phosphorus and its 

3 undo has been wntten by Dr Pndeaux on 
■ line# to those in which the other elements 
have been desenbed, and maintains the charac 
tenstio features of the senes This statement 
implies that the book is traditional rather than 
modem m its methods and outlook, and is there 
fore of more value as an mdex to the published 
literature than as a stimulant to research m its 
broader aspects Since Dr Pndeaux is keenly 
interested in problems of valency, m reference to 
which he has himself made original contributions, 
it is an anomaly (for which the editor is perhaps 
responsible) that, although data are cited for the 
parachor of phosphorus oxychloride, no reference 
is made to their interpretation by means of a 
senu-polar bond, and that when, m certain rare 
instances, structural formula of compounds of this 
type are set out in full, the atom of phosphorus is 
associated with five bonds 
The book may therefore be oommended without 
reserve to those who wish to study fundamental 
chemistry, undefiled by any taint of modernism , 
but it will disappoint those who may consider that 
the problems of molecule budding are too un 
portant to be discussed adequately in three para¬ 
graphs of leas than half a page each m a book of 
more than 200 pages 


Handbuch der Chemotherapy Yon Dr Viktor 
Fiachl und Prof Dr Hans Sohlossberger Toil 
2 MetaUdenvaU Pp xi+369-898 (Leipzig 
Fischers medixmische Buohhandlung, 1934) 
65 gold marks 

This second volume completes the work (the first 
volume of which was reviewed in Nature, 132 
694 1933) and is provided with an adequate 

index oovenng the oontents of the two volumes 
The issue of a third volume comprising a general 
section on theories of chemotherapy has been 
postponed with the laudable object of preventing 
the book from becoming at once too bulky and 
too costly The projected third volume will either 
appear as an independent work or be added if 
and when a new edition is required 
The metallic derivatives (moluding those of 
fluorine and iodine) are treated on the same plan 
and with the same clarity and precision as the 
metal free organic compounds m vol 1 Of 



One third of the book is devoted to araenio 
compounds, of which there is a very full account 
Incidentally, the Stynan arsenic eaters are said 
to have taken the tnsulphide whereas it is gener 
ally understood that they consumed the oxide 
Special sections are devoted to the oompounds of 
antimony bismuth, oopper, silver, gold, mercury 
and the rare metals 

The work forms a valuable addition to the liters 
ture of the subject, and the authors are to be 
congratulated on its speedy completion 

The African To day By Prof Diednoh Wester 
mann (Published for the International Institute 
of African Languages and Cultures ) Pp xv+ 
343 (London Oxford University Press, 1934 ) 
7 s 6d net 

Those who wish to know something of present day 
conditions in native Africa and to understand why 
and hovr things have oome to be as they are, may 
take up this book with confidence that what is 
essential will be found m its pages and for the 
most part told at firsthand Dr Westermann 
explains the ethmo composition of the African 
peoples, their linguistic affinities, and demonstrates 
the constituents of their oulture In the case of the 
last named, taking each aspeot m turn, religion, 
social organisation, economics, material culture and 
the like, he shows how they have oome into oontaot 
with European ci vilisatioti, the resulting modification 
in eaohinstanoe, audits effect cm native life generally 
Tendencies and possi b ilities are oarefaily considered 
The book should be read m conjunction with the 
scheme for African research of the International 
Institute of Afrioan Languages and Cultures, more 
familiarly known as the Tive Year Plan’, to which 
indeed Dr Westermann makes frequent referenoe 
The prolegomena to that plan and Dr Wester- 
rnann’s book give a plans, statement of facts, which 
should not be ignored m the future politaoal and 
eoononuo policy of Afiioa 
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Surface Tension* 

By Dh Allan Fbbguson 

O UR subject is very closely associated with the 
comprehensive topic of cohesion, a topic 
which attempts an answer—not to the problem 
why we are here to night, which is a matter for the 
theologians to discuss—but the problem, how we 
are here, m our present habits, and not as a chance 
medley of unattracting atoms To attempt to 
answer such a query takes us very far towards the 
fundamentals of atomic structure and behaviour, 
but the problem, as we envisage it in the light of 
to day's theories, still bears a strong resemblance 
to the problem as it was posed and answered, by 
van der Waals How oomes it that, if material 
particles attract each other the whole structure 
of the universe does not collapse under these 
attractions ? We can formulate an answer to 
the question if we take into account the thermal 
motions of the particles “In nature it is cohesion 
between atoms which tends to produce oondensa 
tion and solidification and temperature which 
tends to produce dissociation Temperature 

is a manifestation of kmetio energy and cohesion 
of potential energy and the interplay of these two 
forms of energy is responsible for many of the 
observed physical properties of matter’ (Lennard- 
Jones) Cohesion and temperature—these, then, 
are the protagonists who play out the drama 
The mam change of view during the last genera 
tion depends on the change which has taken place 
m our concept of the ultimate material particle 
and the structure of the atom The billiard ball 
atom of the nineteenth century physicist served its 
purpose well, and subserves a useful function to 
dav It is not surprising that so naive an extra 
potation of our large scale processes should ulti¬ 
mately break down—the surprising matter is that 
the extrapolation should have proved so brilliantly 
successful as it has done Such a type of atom was 
assumed to have a definite sue, and this notion of 
clear-cut dimensions was not lost when it was found 
that the concept was not fine grained enough to 
interpret successfully radioactive phenomena, and 
the nuclear atom displaced it Here the oonoept 
of sue was associated with the dimensions of the 
electronic orbits and, though the atom became a 
far more complex system, there was no haziness 
about the notion, apart from the difficulty of an 
exact determination of fts~dimenmons 
We have changed all that to-day We cannot 
hope to locate our electrons precisely and the 
definite orbit of the electron of the nuclear atom 
is now replaced by a probability pattern, the 
density of the pattern at any point measuring the 
probability of finding an electron there For 
tunately, the uncertainty which we have intro¬ 
duced into our concepts has not seriously altered 
our views oanoeming the order of atomio msgm 
tildes, mssmuoh as the probability of finding 


an electron in any particular pattern becomes 
infinitesimal outside regions of tne magnitude of 
about one hundred millionth of a centimetre 
We may still, therefore, keep to an interpretation 
of the size of an atom which, despite a little 
oloudiness at the edges, does not differ materially 
from the interpretation based on the older 
concepts 

What are, then, the dimensions of the atoms 
and molecules with which we have to deal! Any 
example that we may give to illustrate the meaning 
of Buch atomic magnitudes merely transforms an 
moonoeivably Bmall number into an inoonoeivably 
large one , let it suffice to say that if we oould 
curb the liveliness of the hydrogen atoms and lay 
them in order on a sixpence, it would take some 
eight hundred million years of unceasing work to 
oover the com, if we laid our atomio bnoks at the 
rate of one a second 

We shall, therefore picture a liquid as a con 
genes of such particles in lively thermal motion, 
attracting and being attracted according to a law 
which we need not attempt to specify more closely 
than by saying that the attraction of any one 
molecule on its neighbours falls off very rapidly 
as the distance increases If then we draw round 
any one molecule well in the mtenor of the liquid, 
a small sphere the radius of which we may term 
the range of molecular attraction, the oentral 
molecule will expenence no resultant force due to 
the attractions upon it of its neighbours within 
this sphere 

It is otherwise if the oentral molecule is at a 
distance from the surface of the liquid which is 
lew than the radius of this sphere Part of the 
sphere is now outside the liquid, the molecules 
therein are missing, and do not contribute their 
share to the foroe on the molecule at the centre of 
the sphere, which molecule therefore expenenoea 
a foroe urging it into the liquid To transport a 
molecule from the mtenor of the liquid into the 
liquid surface against such a force requires, there¬ 
fore, the expenditure of work and inasmuch as 
the conveyance of molecules into the surface 
means an extension of the surface, to extend a 
liquid surface necessitates the expenditure of work 
Stretch a sheet of rubber, and notioe that we have 
to do work to extend the rubber surface 

We must not press simple analogies too far, but 
it is legitimate to assume that the surface of a 
liquid behaves as if it were m a state of tension, 
and the tension m the surface across a line of unit 
length drawn m the surface is called the surface 
tension of the liquid We may demonstrate its 
existence by forming a soap film on a circle of 
copper across which a loose thread of ootton has 
beep tied Destroy the film on one side of the 
thread, and tbe thread w pulled by the tension of the 
film on the other side into a very perfect ere of a 
drofe This tension differs for different substa&oei, 
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m we may show by pouring a bttk aloohol on to 
a thm film of ooloured water at the bottom of 
a glass diab, and noting how a dear space ia 
formed In the middle of the dish where the alcohol 
—the liquid of weaker tension—was poured in 
For any one liquid, the tension decreases with 
increasing temperature We may show this by 
scattering lycopodium on the surface of water m 
a dish, and bringing a heated bit over the centre 
of the dish The greater tension of the cold water 
is dearly shown by the way in which the central 
space is swept dear of the powder Following 
Lord Kelvin's dictum that we know something 
about a quantity when we can make measurements 
thereon, it may not be amiss to state that the law 
connecting surface tension (y) with temperature (0) 
is Y“Y#(1 — M)*, where b is very accurately the 
reciprocal of the critical temperature, and n, 
which vanes only slightly from liquid to liquid, 
may be assumed to have a mean value of 1 2 
Thu relation holds good for unasaocxaled liquids 
A film of oil covering a thm rod breaks up into a 
sene* of regularly spaced drops, illustrating the 
instability of a liquid oyhnder the length of which 
exceeds its circumference A similar result may 
be illustrated for a liquid annulus by cutting a 
narrow circular groove on the lower surface of an 
mm disk, placing the disk on a horizontal glass 
plate and filling the groove with mercury On 
lifting the disk, the ring of mercury breaks up at 
onoe into a senes of regularly spaced drops 
These drops take on an approximately sphencal 
form, and the tendency to sphericity becomes more 
pronounced as the drops become smaller, and those 
forces, such as the weight of the drop, become 
increasingly unimportant m comparison with the 
surface forces A sphencal surfaoe is that surface 
which, for a given volume, has a minimum area, 
and this tendency to the exposure of the 
smallest possible extent of surface illustrates the 
principle that a dynamical system tends to take 
up a position in which its potential energy is a 


Another experiment we owe to the ingenuity of 
Major CBS Philhpa Two light vertical rods 
serve as supports To the top of (me is fixed a 
circular microscope cover slip with its plane 
horizontal, the other support carries a horizontal 
square cover slip Two other slips, one square, 
one circular, carry fastened to their upper surfaces 
lqpg and light straw pointers Lay these on the 
top of the fixed slips, and, clearly, you can spin 
them round as you will But now plaoe a drop of 
water between each of the pairs of slips, and 
endeavour to revolve the upper movable slips 
The circular one moves freely over its circular 
fellow and remains with its pointer pointing in 
any direction whioh you choose to give to it 
Displace the square one, and it snaps back into a 
perfectly definite position of equilibrium in which 
the upper slip is exactly congruent with the lower 
Efcjb a delightfal experiment, and one is tempted 
y of it, mutate mukmdu, what Praed said of 


These few fundamental principles, consistently 
applied, will serve to elucidate a great many 
problems m whioh surface energy plays a dominant 
part 

But we must hasten to the seoond part of the 
discourse, whioh u oonoemed with a very common¬ 
place phenomenon—that of the detachment of a 
drop of liquid from a vertical tube Study the 
process at any slowly dripping tap, and you will 
see that, although the imtuu stages may very 
easily be examined, the final stages of detachment 
occur with a rapidity which makes it impossible 
for the eye to follow them How may we slow 
the process 1 Aniline and water are almost 
immiscible, and the density of aniline is but 
slightly greater than that of water If, therefore 
we form an aniline drop at the end of a vertical 
tube dipping into water, we may project the 
image of the drop cm to a screen, and study the 
circumstances of its detachment with muoh 


greater ease 

Pitch is a queer substance to foroas of short 
duration it behaves as a solid , leave it to itself 
and it will flow like a liquid Pitoh m a funnel 
gives a very perfect drop of pitch pendent from 
the stem of the format-' i Tt seems statio enough 
but although it flows, like Caesar’s Arar, incredtMt 
Initiate, nevertheless it dote flow, as a few months 
inspection would show 

Yet another way m which we can slow down 
tho process A sheet of mduurubber is stretched 
tambourine fashion, across a circular frame, and 


held in position by a serving of card and a 
tourniquet If water is slowly run into the tarn 
bourrne, the rubber first assumes a lenticular form 
and then takes on a position of equilibrium m 
whioh a pronounced waist is seen m the profile 
of the drop This position, impossible as an 
equilibrium position m a water drop is possible 
here because the tension in a rubber surface 
increases with the extension, whereas the tension 
in a liquid surfaoe is, under conditions of constant 
temperature, independent of the extent of the 
surface This experiment was shown by Lord Kelvin 
at the Royal Institution in his Friday evening dis 
ooureeof January 29,1886 If his biographer (“life 
of Lord Kelvin’’, p 854, vol 2) is & veracious 
chronicler the growth of the drop “furnished an 
exciting episode in the lecture, which culminated 
when finally the elastio film gave way and the 
drop burst over the lecture table, splashing the 
nearer members of the fashionably attired 
audianoe” 


Even m 1886, it was possible to take an in¬ 
stantaneous photograph of the detachment of a 
drop of ink from a funnel, to-day the program 
of high-speed kinematosraphy has made it possible 
to follow the details of the process with the osmera 
A highspeed camera, developed in the Boll 
Telephone Laboratories in conjunction with the 
Eastman Kodak Company, makes it possible to 
take photographs at a normal rate of a thousand 

K second and, by overvoltmg the motor, we 
•e been able to mareaae this rate to nearly two 
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thousand per second. Obviously at these speeds 
the intermittent jerking of the film through the 
camera is impossible, and the film hurtles past the 
lens at a uniform speed of close on thirty miles an 
hour when the motor is overvolted. Between the 
1ms system and the vertically descending film is 
a prism which can be rotated about a horizontal 
axis at a maximum speed of eighty 
thousand revolutions per minute, and a 
this prism permits twice in each revolu- r 
tlon of the passage of light from lens to 
film, and therefore exposes an unage on '^||| 
the film for a period of the order of one 
five-thousandth of a second. There is * 


no special difficulty m the illumination 
of the object, in all the experiments to 
be described a thousand watt lamp and 
a simple projector gave all the illumina¬ 
tion necessary. A special feature of the 
camera is a two-dialled dock , one of 
the dials rotates once a minute and 
registers seconds ; the other dial rotates 
onoe m a second and is graduated into 
five hundred divisions in such a way 
that thousandths of a second may be 
estimated An auxiliary prism throws 
the images of these dials on the film, 
and the time relations of the phen¬ 
omenon under observation may there¬ 
fore be registered with very high 
aocuraoy. 

Readers of the fantasies of Mr. H G 
Wells will remember that delightful 
story in which the hero takes a drug 
which temporarily alters his time-scale 
of living Under its influence he writes 
a three-hour article at what he pre¬ 
sumes is his normal rate; when the 



effect of the drug has worn off he finds 
that he has accomplished his task m 
a few minutes He takes a walk, and 
notices a bee flapping its wings ' 


in the wind, he accelerates his speed, 
and is brought up by a smell of burning 
—the rapidity of his motion through 
the air has caused his trousers to 


singe. 

Suppose, then, we make an attempt 
to enter a world the time scale of which 
is such that we can study the manner 
in which a drop detaches itself from a 
tap—we can do this by Yarning a film 
taken by the high-speed camera through 
the projector at a rate of fifteen or 
twenty pictures a second. We have 
altered our time scale in the ratio of 
about a hundred to one. In this way 
(Fig. 1, B) all the stages of the detachment of a 
drop, and the lenticular fora, the waist formation, 
the drawing-ont of a long neck and the final 
detachment of the drop and its accompanying 
satellite can bo followed with the gffiatest ease. 

Bat the most interesting application of ldne- 
matography of this type which I have as yet 


been able to make, is the study of the beautiful 
phenomena described some thirty or forty yean 
ago by Prof. A M. Worthington, who photo¬ 
graphed the splash of a drop of liquid into liquid, 
of a solid sphere into a liquid, and of a liquid 
drop falling on to a solid plate (“A Study of 
Splashes”, 1908) That something odd happens 


B 


DBF 



no i 


when, tx gr., a drop of water falls on a smoked 
glass plate is well seen on these slides, the radial 
stnations on which show that the drop has been 
throwing out arms in what, at first sight, seems a 
very queer fashion. 

W^orthington investigated the phenomenon by 
taking an instantaneous photograph of, say, a 
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drop of water falling mto milk at a certain stage 
of its fall and then, by an ingenious timing donee, 
ensured that a second drop, released under condi¬ 
tions identical with those of the first drop, should 
be illuminated instantaneously at a stage of its 
fall one five hundredth of a second later than 
that stage at which its predeoessor was illuminated , 
and so on Worthington, in fact, took photographs 
of different drops at varying stages of their careers 
and from the photographs mooed together the life 
history of a single drop The high speed camera 
enables us to do this directly, and frees us from 
certain obvious complexities introduced by the 
varying behaviour of different drops—complexities 
which, on occasion, proved very puzzling to 
Worthington 

The film (Fig 1 a) which shows the splash of a 
water drop into water is not perhaps so spectacular 
as some of the others but it has a mild historical 
interest inasmuch as it is, I think, the first film 
to show the phenomenon, and it was actually our 
first film, taken with no special precautions as 
regards stopping of the lens and illumination 
Addition of a little milk to the water brings out 


the detail, and It u most interesting to note 
how closely the story follows that unfolded by 
Worthington’s pictures We see the effect of a 
low fall, about 40 oentimetres (Fig 1, o) and of a 
high fall, about a metre (Fig 1, d), the high fall 
showing very beautifully the stages in the process 
of bubble formation on the surface of the liquid 
In Fig 1, B and r, are shown the effects of a low 
and of a high fall dne to an ordinary rough marble 
sphere falling mto a liquid The whole story of 
these events is told in something of the order of 
half a second, and the slow motion projection 
enables us to multiply this period by a factor of 
about a hundred 

The splash of a drop of mercury on a glass plate 
is a little more difficult to follow—it is over in 
about a twentieth of a second, and even the high 
speed camera is not qtnok enough to enable us to 
grasp the complete detail Nevertheless, we hope 
to be able to speed up the camera still further, and 
this gam of speed, with the aid of the technique 
of the photographer, may make it possible to show 
I to an audienoe even so evanescent a phenomenon 
as this 


Germination of Seeds* 


By Sib Abthub W Hill, ioko, f b 8 

W E may now consider those seeds which on germination commences As in Nysaa, the shutter 

germination escape from their endocarps or nas a horizontal base and before germination 

stones by throwing off a specially prepared portion takes place the presence of the valves or shutters 

only of the endocarp wall The best examples of cannot be detected 

such fruits, enclosing a single seed, are afforded by The fruit of Cananvm (Bureeraoew) oontains 
the tupelos, Nyssa, and by Mcutvna, both belonging three seeds enclosed in a stony endocarp The 

to the family Comaoete The valve, which is hard woody valves or shutters are triangular ovate, 

thrown off on germination, which may be oom- pointed at the apex and horizontal at the base, 
pared to the shutter of a shop front is about one and are about two thirds the length of the stone 

third the length of the stone, square out at the On the inside they are ooncave The seed cavity 

base, with a bluntly triangular apex Until ger is the foil length of the stone and the radicle of 

mutation commences it is scarcely possible to see the embryo is at its broader upper end On ger- 

the outline of the valve, since the surface markings mutation, the radicle pushes the shutter upwards 

of the stone are continuous over the valve and the and the arch of the hypocotyl raises the Bhutter 

rest of the fruit When germination commences still more The embryo, however, is well sur- 

and the substance cementing the valve to the rest rounded by its seed coats and m order to extract 

of the endocarp is dissolved, the radicle pushes its cotyledons properly a peg like structure is 

off th^ shutter, which becomes completely da developed at the apex of the radicle on the seed 

taohed, and so the embryo effects its escape It nde, which grows over the lower edge of the stone 

is of interest to notice that specimens of fossil much as m the vegetable marrow The young 
seeds of Nyssa and Mattuaa, found in Eocene beds seedling thus treads on the floor of its prison box, 

m the Isle of Wight and in Pliocene beds of tbs keeping it firmly on the soil, while the hypocotyl, 

Dutch Prussian frontier, show the valve structure exerting its foil pressure, withdraws the cotyledons 

perfectly There is a further interest in these both from them own seed ooate and from them 

fossil seeds, since Nyssa to day is only known in wooden, box like prison 

the eastern United States, the Himalayas and The seeds of the teak tree ( Teetona arandu. 
the Malayan Islands, and Maatma m India and Verbena oe«) show a similar arrangemantaf 

the East Indies shutters Here, however, there are four cavities 

The oorneli, Cornua, have fruits of a s i mi la r m the endocarp and the four shutters extend 

character, but differ in having two seeds enclosed nearly the whole length of the stone When the 

in an endocarp, whioh necessitates the splitting shutters are thrown off on ge rmination the 

off of two shutters, one for each embryo, when destruction of the prison has been so complete 

• Gonknusd from p 850 that only the partition walls remain Sore ogbottu 




JPN5 je, 1994 


NATURE 


897 


*bd Aubrya (Hamiriaoe*) may bo mentioned in 
patting, since in them five embryo* may be 
incarcerated, each in its separate cell They too 
escape by taking down the shutters 

Dm km, another of the Cornacee, a remarkable 
Chinese tree introduced tp cultivation a few yean 
ago—which, when in flower, resembles a large wash 
of white pocket handkerchiefs hung out to dry— 
has the most oomphoated of the shutter devioes for 
imprisoning or safeguarding the seeds In this 
plant seven or more seeds may be contained in 
each stony endooarp and, as they lie close together, 
only one seedling is likely to survive owing to 
overcrowding, since they cannot get away from 
their fellows The protection for the embryos is 
admirable, but almost over ingenious, smoe the 
object in view, the propagation of the Bpenee, is 
somewhat defeated when so many good seedlings 
must eventually pensh This almost suggests a 
‘slum’ analogy I The hard stony endooarp of 
Damdva is deeply fissured and when ripe no traoe 
of the shutter-like valvee can be seen The 
shutters, however, as a cross section shows, are 
all prepared and ready to be looeened when the 
opportunity comes The shutters are sumlar to 
those already described—some two thirds the 
length of the stone, long, narrow and thick, and 
hollowed on the inside On germination not only 
is the shutter thrown off, but also a portion of 
the endooarp wall or nb between each shutter is 
shed, and this portion, no doubt, serves to cement 
the seeds or ovules all the more securely and her¬ 
metically in their narrow cells As I have already 
mentioned, however, many of the escaped prisoner* 
die of starvation due to overcrowding, sine* they 
are unable to move away from the neighbourhood 
of their former prison 

I must now direct attention to a somewhat 
different method of imprisonment by means of 
oork like stoppers and lids The fruit of the mare’s 
tail, Htppwrte, a well known British water plant, 
oontams a single seed, and the endooarp, which m 
this oase is not hard and stony, is shaped like an 
ovoid bottle and oorked at the neck by a plug or 
stopper of hardened tissue It may be compared 
to a test tube plugged with a stopper of cotton 
wool On germination, the radicle of the embryo 
within the cavity or tube forces out the stopper, 
like the ejection of a champagne oork, and so 
effects its escape 

The large, woody, spherical fruits of Northta 
•tycMloma (Sapotaoeie) shear a small circular area 
at one end, which proves to be a cap fitting into 
and closing an orifice, beneath which bee the 
radicle of the embryo This cap is pushed off on 
germination and the shoot apex is pulled out into 
freedom through the orifioe by the lengthening of 
the stalks of the cotyledons which, themselves, 
remain within the seed 

It is when we oome to examine the fruits of 
various members of the Anaoardiaoee, the family 
to which the oashew nut, mango, jfiitachio nut 
and other edible fruits belong, that we find some 
remarkable oontrivanees for the protection of the 


seeds, and equally ingenious devioes by which 
they make their escape on germination 
Hcematotlapfns, the blood plum of Nigeria, is 
an example of a stony endooarp with a lid contain¬ 
ing a single seed On removal of the flesh of the 
fruit a small lid like structure can be seen at the 
apex of the stone, which forms a close fitting 
stopper, hermetically sealing the onfloe of the 
cavity in the endotarp m which lies the embryo 
with its radicle directly under the hd On ger¬ 
mination the lid separates into two halves, like 
a pair of doors which are pushed aside by the 
emerging radiole Before germination there is no 
indication that the hd ib a double structure which 
can be thrown open for the exit of a visitor, like 
front doors of a millionaire’s mansion I 
The Kaffir plum of South Africa, Sderocarya 
caffra and Dracontomeion from the East show 
similar devioes to HcmuUodapkta, except that in 
the former, three, and in the latter five, embryos 
are enclosed in each stony endocarp The cavities 
containing the seeds or embryos are in each oase 
closed with a cap like hd, in shape like a circular 
military oap, some 3 mm thick, hollowed out on 
the inner side and thinned out at the lower oomer 
Thu u the weak spot in the armature through 
which external moisture can enter when the fruits 
are sown, and it u also the spot at whioh the 
embryo makes its attempt at escape by pushing 
up the oap with its developing radicle 
During the War some fruits were picked up in the 
East end of London, after an air raid they were 
sent by the Home Office to the Pharmaceutical 
Society for examination and thonoe to Kew for 
determination, as it was thought they had been 
dropped from an enemy aeroplane with sinister 
purpose, smoe they were succulent and edible 
The fruits proved to be those of Dracontomdom 
ttneiue and had no doubt been dropped by some 
sailor home from the East > 

A yet more elaborate and oomphoated device 
remains to be described m this same family 
Anacardtaceas, which has been evolved in the genus 
Plc%ogyni%m, the Burdekin plum of Queensland, 
Australia Here the seeds are not only enolosed 
in stony endoo&rps, but also to ensure more com* 
pleto protection of the embryo, the middle portion 
of the fruit—the mesocarp—has become stony, 
and the stony endocarps are, m addition, sur¬ 
rounded and enclosed in an outer, woody box, 
like the proverbial pessimist who considers it 
essential to wear braoes in addition to a belt t 
Here, again, the protection seems to have some¬ 
what overshot the mark for some twelve seeds 
are imprisoned m this outer turbinate, woody box 
(2 8 cm in diameter), and ultimately, on germin¬ 
ation, only one of the seedlings is hkely to 
survive in the competition with its dose neigh¬ 
bours 


Each stony endooarp in this enclosing box has a 
lower tubular portion more or less fused with the 
tissues of the mesocarp, and an upper oap-liks 
portion firmly cemented to the lower part, which 
bsoonfes detached on germination and is pi 



NATURE 


June 16, 1934 


through the orifice in the mesooarp ao that the 
embryo can emerge The cape an somewhat 
similar to thoee of Sdtrocarya and Dracxmiomtloa, 
bat they an triangular m section and hollowed 
withm to contain the upper part of the embryo 
In shape they reeemble a French forage cap 
The extreme oaae of wastage of effort is that 
of the Brazil nut, BerihoUetta When you purchase 
Brasil nuts, you rarely, if ever, see the fruit body 
m which they am contained The well known 
‘nuts’ are the seeds with their strong, woody seed 
coat, but they are contained m a large, woody, 
spherical fruit some six inches m diameter, with 
a wall half an inch thick and as hard as well 
seasoned oak, with a smooth, glass-like mner layer 
At one end of the ball there is a small onfloe firmly 
plugged by a stopper, and inside the 16-20 seeds 
an so neatly packed, with their thin edges inwards, 
that the hollow wooden sphere is completely filled, 
and no space is wasted When conditions are 
favourable for germination, the seeds inside all 
commence to germinate at once The orifioe, half- 
an inch across, however, is their only means of 
escape, as the fruit wall remains hard and intact 
The result may be compared with the rush of a 
crowd on the oall of “Fire” at a theatre Every 
one tries to get out at once and only one out of 


the 16-20 prisoners survi ves! Surely this hi a 
case when the means have defeated the end 

Tennyson may well have had the Brasil not in 
mind when, referring to Nature, he wrote 

So oareful of the type she seems, 

So caretes* of the single life , 

That I, considering everywhere 

Her secret meaning m her deeds, 

And finding that of fifty seeds 
She often brings but one to bear, 

I falter where I firmly trod," 

Why should some seeds, like thoee of many 
orchids and lilies, papery in their texture and 
almost transparent, survive perfectly well in a 
dormant condition for a long period, while others 
need a strong protective envelope ! 

All these questions relating to the nature of the 
life in a dormant seed, whether germination may 
be immediate or may be long delayed, and the 
ingenious methods of germination, afford prob 
lems of much interest, all the more so sinoe 
they are so illusive and because our attempts 
to solve them are confronted by so many dim 
culties 


Possible Production of Elements of Atomic Number Higher than 9 a 
By Prof E Feud, Royal University of Rome 


T TNTIL recently it was generally admitted that 
u an atom resulting from artificial dismtegra 
tion should normally correspond to a stable isotope 
M and Mine Johot first found evidence that it 
is not necessarily so , m some oases the product 
atom may be radioactive with a measurable mean 
life, and go over to a stable form only after emission 
of a positron 

The number of elements -which can be activated 
either by the impact of an « particle (Johot) or a 
proton (Cockcroft, Gilbert, Walton) or a deuton 
(Crane, Launtsen, Henderson, Livingston, Law 
renoe) is necessarily limited by the fact that only 
light elements can be disintegrated, owing to the 
Coulomb repulsion 

This limitation is not effective in the case of 
neutron bombardment The high efficiency of 
these particles in producing disintegrations 00 m 
pensates fairly for the weakness of available neutron 
sources as 00 mpared with ot particle or proton 
sources As a matter of fact, it has been shown 1 
that a large number of elements (47 out of 08 
examined until now) of any atomic weight oould 
be activated, using neutron sources consisting of 
a small glass tube filfed with beryllium powder 
and radon up to 800 millioui^e^. This source 
gives a yield of about one million neutrons per 
second r , 

All the elements activated, by this method ndth 
intensity laigq plough for a magneto analysis of 


the sign of the oharge of the emitted particles 
were fodnd to give out only negative electrons 
This is theoretically understandable, as the 
absorption of the bombarding neutron produces 
an exoeta m the number of neutrons present 
inside the nuoleus , a stable state is therefore 
reached generally through transformation of a 
neutron into a proton, which is oonnected to the 
emission of a 0 particle 

In several oases it was possible to carry out a 
chemical separation of the 0 active element, 
following the usual technique of adding to the 
irradiated substance small amounts of the neigh 
bounng elements Those elements are then 
separated by chemical analysis and separately 
checked for the 0 activity with a Geiger Miiller 
counter The activity always followed completely 
a certain element, with which the active element 
oould thus be identified 
In three cases (aluminium, chlorine, oobalt) the 
active element formed by bombarding the element 
of atomic number Z has atomic number Z — 2 
In four oases (phosphorus, sulphur, iron, anc) the 
atomic number of the active product is Z — 1 
In two oases (bromine, iodine) the active element 
is an isotope of the bombarded element 
This evidence seems to show that three mam 
processes are. possible (a) capture of a neutron 
with instantaneous emission of,an apartietei ' 
(6) capture of fhe neutron with emission of a 
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proton , (e) oapture of the neutron with emission 
of a r-quantum, to get nd of the surplus energy 
From ft theoretical point of view, the probability 
of prooeeeee (a) and (6) depend* very largely on 
the energy of the emitted a or H-particfe, the 
more ao the higher the atomic weight of the 
element The probability of process (e) oan be 
evaluated only very roughly m the present state 
of nuclear theory , nevertheless, it would appear 
to be smaller than the observed value by a factor 
100 or 1,000 

It seemed worth while to direct particular 
attention to the heavy radioactive elements 
thorium and uranium, as the general instability 
of nuclei in this range of atomio weight might 
give rise to successive transformations For tins 
reason an investigation of these elements was 
undertaken by the writer in collaboration with 
F Rasetti and O DAgostino 

Experiment showed that both elements pre 
vumsly freed of ordinary active impurities can be 
strongly activated by neutron bombardment The 
initial induoed activity corresponded m our expen 
ments to about 1,000 impulses per minute in a 
Geiger counter made of aluminium foil of 0 2 mm 
thickness The curves of decay of these activities 
show that the phenomenon is rather complex A 
rough survey of thonum activity showed m this 
element at least two penods 

Better investigated is the ease of uranium , the 
existence of penods of about 10 sec, 40 sec 
13 mm plus at least two more periods from 40 
minutes to one day is well established The large 
uncertainty in the decay curves due to the 
statistical fluctuations makes it very difficult to 
establish whether these penods represent successive 
or alternative processes of disintegration 

Attempts have been made to identify chemically 
the p active element with the penod of 13 mm 
The general scheme of this research consisted m 
adding to the irradiated substanoe (uranium 
nitrate in concentrated solution, punfled of its 
decay products) such an amount of an ordinary 
p active element as to give some hundred impulses 
per minute on the oounter Should it be possible 
to prove that the induced activity, recognisable 
by its characteristic period, can be chemically 
separated from the added activity, it is reasonable 
to assume that the two activities are not due to 
isotopee 

The following reaction enables one to separate 
the 13 min product from* most of the heaviest 
elements The irradiated uranium solution is 
diluted in 60 per cent nitric acid a small amount 
of a manganese salt is added and then the man¬ 
ganese u precipitated as dioxide (MnO,) from 
the boihhg solution by addition of sodium chlorate 
The manganese dioxide precipitate carries a large 
percentage of the activity 

This reaction proves at onoe that the 13 mm - 
activity is not isotopio with uranium For test 
mg the possibility that it might be due to an 
dement 90 (thonum) or 91 (palladium), we 
repeated the reaction at least ten tunes, adding 


an amount of uranium X, + X, corresponding 
to about 2,000 impulses per minute, also 
some cerium and lanthanum were added in 
order to sustain uranium X In these conditions 
the manganese reaction earned only the 13 
mm activity, no trace of the 2,000 impulses 
of uranium X, (penod 24 days) was found 
in the precipitate, and none of uranium X„ 
although the operation had been performed m 
lees than two minutes from the precipitation 
of the manganese dioxide, so that several hundreds 
of impulses of uranium X, (penod 76 sec ) would 
have been easily recognisable 

Similar evidence was obtained for excluding 
atomic numbers 88 (radium) and 89 (actinium) 
For this, meaothonum 1 and 2 were used, adding 
banum and lanthanum , the evidence was com 
pletely negative as m the former ease The 
eventual precipitation of uranium X, and meso- 
thonum 1 which do not emit fl rays penetrating 
enough to be detectable m our oounters would 
have been revealed by the subsequent formation 
respectively of uranium X, and mesothorium 2 

Lastly we added to the irradiated uranium 
solution some inactive lead and bismuth, and 
proved that the conditions of the manganese 
dioxide reaction could be regulated m suoh a way 
as to obtain the precipitation of manganese dioxide 
with the 13 mm activity without carrying down 
lead and bismuth 

In this way it appears that we have excluded 
the possibility that the 13 min activity is due to 
isotopes of uranium (92), palladium (01), thonum 
(90), actinium (89) radium (88), bismuth (83), 
lead (82) Its behaviour exoludes also ekacesium 
(87) and emanation (86) 

This negative evidence about the identity of the 
13 mm activity from a large number of heavy 
elements suggests the possibility that the atomio 
number of the element may be neater than 92 
If it were an element 93, it wOuld be chemically 
homologous with manganese and rhenium This 
hypothesis is supported to some extent also by 
the observed fart that the 13 mm activity is 
earned down by a precipitate of rhenium sul 
phide insoluble in hydrochloric add However, as 
several elements are easily precipitated m this 
form, this evidence cannot be considered as very 
strong 

The possibility of an atomic number 94 or 96 
is not easy to distinguish from the former, as the 
chemioal properties are probably rather similar 
Valuable information bn the prooesses involved 
could be gathered by an investigation of the 
possible emission of heavy particles A careful 
search for such heavy particles has not yet been 
earned out as they require for their observation 
that the active product should be in the form of 
a very thin layer It teems therefore at present 
premature to form any definite hypothesis on the 
chaip of disintegrations involved 
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Obituary 


Sir Robert Carlyle, kcbi, oh 


ALTHOUGH even now natural science finds 
*a no place as a compulsory subject m the 
competitive examinations for the higher ranks of 
the public service, nevertheless the Indian Civil 
Service has often included m its ranks a few 
staunch supporters of the man of soienoe In this 
select band the late Sir Robert Warrand Carlyle, 
a kinsman of the ‘sage of Chelsea’, whose death 
in his seventy fourth year occurred at Florenoe 
on May 23 last, takes an honoured place Four 
yean ago he was seriously injured by a motor 
lorry in Essex, an accident which was followed 
by repeated attacks of pernicious anemia which 
even his robust constitution oould not long with 


Educated at the University of Glasgow and 
Balliol College, Oxford, Carlyle passed the Indian 
Civil Service Examination in 1878 and was duly 
posted to Bengal In 1894 he reached the rank 
of magistrate and collector and served for many 
years in the District of Darbhangha, in which m 
1904 Lord Canon founded the Rua Agricultural 
Research Institute After eight years service as 
a district officer he was called to headquarters at 
Calcutta, first as Inspector General of Police and 
then as Chief Secretary to the Government of 
Bengal 

In 1907 Carlyle was selected for service under 
the Government of India as Secretary to the 
Department of Revenue and Agriculture and for 
the next three yean came m the closest touch with 
most of the scientific workers employed by the 
Central Government, both administratively and 
also as chairman of the Board of Scientific Advice 

With characteristic thoroughness, Carlyle applied 
himself to a dose study of these somewhat un¬ 
familiar activities, and also made a point of getting 
into personal touch with the workers themselves. 
In this latter task he was greatly assisted by Lady 
Carlyle, who took a deep personal interest m her 
husband’s work and freely devoted her great 
social gifts to the entertainment of a constant 
stream of official visitors, many of whom were 
connected with some branch of saenoe After 
three years’ service as Secretary, Carlyle was 
promoted in 1910 to a seat m the Viceroy’s Council, 
his charge including the Department of Revenue 
and Agriculture and also the Public Works port¬ 
folio, an appointment he held until his retirement 
m 1915 

Carlyle was thus closely connected with the 
scientific activities of the Government of India for 
an unbroken period of eight yean, during win oh 
he was particularly interested m agricultural 
research He was a great friend to the Pusa 
Research Institute, which he visited on many 
** oocasions, and he also found time to attend the 
meetings of the Board of Agriculture Under his 
fostering care the Institute developed with great 


rapidity the workers were constantly encouraged 
to give of their best The agricultural departments 
in the provinces were not forgotten Large sums 
of money were placed at their disposal for extensive 
seed farms for the production of pure seed of the 
new varieties of wheat created at Pusa and at 
other centres A new can©-breeding station was 
founded m South India at Coimbatore 

Carlyle did much to foster and promote the 
oo operative credit movement and to bring about 
effective liaison between its officers and those of 
the agricultural departments working in the 
Districts Other interests included the encourage 
ment of the Indian Science Congress, the meetings 
of which his officers were permitted to attend 
while on duty, and at which they were given the 
greatest freedom in the reading and discussion of 
papers Carlyle was diways insistent that the 
scientific workers under the Government of India 
should look upon themselves as free and inde 
pendent investigators and not as members of a 
bureaucracy 

The well being of agricultural research and the 
development of the oo operative credit movement 
were only two of Carlyle s interests He did much 
to encourage the scientific study of forestry, he 
took a deep interest m the Survey of India and 
in the planning of New Delhi In these and other 
similar activities, the scientific workers oonoemed 
always found m him a sympathetic and responsive 
chief and one who spared no pains to understand 
their point of view and to make them feel that, 
so far as in him lay, they could rely on getting a 
square deal 


Dr J D Gimlxttr 

Dr John Desmond Gimlbtte, whose death on 
April 24 we regret to record, was bom on February 
28, 1867 After saimns medical Qualifications 
(MRC8.LRC P , Lonaon), as froru St Thomas’ 
Hospital, he at first designed entering practice in 
the English oolony at Lisbon Later he joined the 
medical service of the Federated Malay States 
(Selangor, Perak and Pahang), eventually becoming 
Residency surgeon for Kelantan and Kota Bahru 
In Malaya, Dr Gimlette soon became interested 
in native medicaments and poisons, a subject which 
occupied him up to the end In K el anta n , a region 
little tainted by Western influences, his oppor¬ 
tunities were enhanced by innate knowledge of 
the language and by the ooofidenoe whioh his 
frank and sympathetic nature impressed on the 
Malay Jealous m regard to native secrets, they 
allowed him to witness, for example, mysteries 
such as those of Main Peteri, which are recounted in 
his work “Malay Poisons and Charm Curea’’ 
(Third edition, 1929 London Churchill) 

Though much had been done botanioaU|y by 
Ridley, Burkhill, the workers at Buitenxorg 
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amongst others, by his medical knowledge Dr found, and there are very many who mourn his 
GHmlette wu to forge a Irak between the plant loss, whilst admiring his oonstanoy of purpose In 
as such and as a drug A happy collaboration good and in failing health, though withal cheerful 
with Mr I H Burkhift led to the publication of and of good heart 

a translation of the “Malay Book of Medicine” A final note of sympathy must be struck for 
by Indie Ismail (Gardens Bulletin, Singapore, 6, his devoted widow, two small daughters, his 
1930), to this is appended a ‘catalogue raiaonnfe’ asters and other relatives H E Dubham 

of very great value Thereafter, in conjunction _ 

with Mesaro Sheet and Thomson he started on 

a more comprehensive and ambitious work to be W * re « ret to “ nounoe lowing deaths 
entitled The Malayan Medical Dictionary’ Thu Dr E W Nelson, chief of the U S Federal 

work, though more than half done, u interrupted Bureau of Biological Survey, known for his work 

by his death , however, it u hoped that his on the birds and mammals of North and Central 

collaborators will be able to complete it without America, on May 19, aged seventy nine years 

undue delay He was also the author of many Sir Walter P Buchanan Riddell Bt, principal 

minor contributions on medical subjects During of Hertford College Oxford, m 1922-29, chairman 

the War he was m charge of a hospital ship of the University Grants Committee, on June 5, 
(Essiquibo) aged fifty five years 

From hia retirement from active service, Dr Mr J J Fahie, author of several standard 

Gimlette was condemned to a sedentary life volumes on the life and work of Galileo, on June 

through the unfortunate loss of a leg from intense 12 aged eighty seven years 
erysipelatous infection, but he stuck to his self Maj Gen George O Squier, KCMG, member 

imposed tasks with courage and pertinacity of the U S National Academy of Soienoes, known 

With the cardinal virtues of sincerity and thorough- for his work m connexion with electrical oom- 

ness, no more loyal or lovable mend oould be mum cations, on March 24 aged sixty nine yean 


News and Views 

Interaatioful Conference on Physics take the form of an International Conference, on the 

A mxstino of the International Union of Pure and joint invitation of the International Union and the 

Applied Physics will be held m October next m Physical Society, under the presidencies of Prof 

London and a joint conference will be held with the Millikan and Lord Rayleigh the details are being 

Physical Society, under the presidencies of Prof R A arranged by a oommittee representing the two 

Millikan and Lord Rayleigh The last meeting of the bodies The discussion on nuclear physics will be 

Union took place m 1031 at Brussels (see Natukk of opened by Lord Rutherford with a general survey 

September 10, 1031, p 485), when an invitation from of the subject Subsequent papers will deal with 

the Royal Society to meet in London was withdrawn oosmic radiation, f} ray transformation of radioactive 

in order to enable the Union to accept the American elements, artificial transmutations by a rays, 

invitation for a meeting at Chicago at the Century neutrons protons and diplons and new types of 

of Progress Exhibition in 1833 Prof R A Millikan radioactivity, and the constitution of atomic nuolei 

was elected president, but on account of eoonomio Sir William Bragg will deliver an opening survey m 

conditions the meeting was cancelled and the Royal the discussion on the theory of the solid state of 

Society renewed its invitation to meet m London matter Papers on mteratomio forces will bo divided 
The invitation was accepted and the meeting will be into three groups dealing with eleotrovalent linkings, 
held on October 1-8 The work of the Union will oovalent linkings and van dor Waals attractions , as 

include consideration of the report of the Commission special consideration will be given to the action of 

on Symbols, Units and Nomenclature appointed at these forces m metals at the Aberdeen meeting of 
its last meeting The Commission, under the chairman the British Association, this particular section of the 

ship of Sir Richard Qlaaebrook, has dealt with subjects will not be to folly considered at this dis- 

deotncal, calonmetnc and thermometnc units and oussion Another group of papers will deal with the 

work has also been donJ fa connexion with radio posable existence of a secondary structure m crystals, 

metric and aoouatioal units Dr Hales' oommittee ooarser than the fine structure detected by X rays, 

on Instruments and Instrumental Methods will, it is and its relation to physical properties The names 

anticipated, desire to oonault the Union on a number of delegates of national unions adhering to the 

of questions Apart from this formal business, it was International Union of Physios should be sent to the 

felt that the occasion should also be utilised for inter secretaries of the Conference not later than August 1 

nation*! discussion on a subject or subjects now Invitations are being sent to a number of physicists 

attracting general interest, certain aspects of the known to be interested in these subjects, others 

solid state of matter were suggested as suitable deeping to attend should send in their names not 
, later then September I All communications should 

Tn Physical Society had already decided to hold be addressed to the Secretaries, International Con 
a Conference on Nuclear Physios and it Was agreed forenee on Physios, Royal Sooiety, Burlington House, 
to oombme the two proposals Thus the meeting will L ond o n , W 1 
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Memorial to Sir Walter Morky Fletcher 
Thm public life of Greet Britain Buffered a loat of 
more than common magnitude through the death of 
Sir Walter Morley Fletcher, first secretary of the 
Medical Reaearoh Council, on June 7, 1933 He was 
then in his sixtieth year and m the height of thoee 
powers whioh he had used without stmt m the 
advancement of knowledge for the relief of human 
Buffering Walter Fletcher gave nchly to the common 
weal, and it u fitting that some worthy tribute of 
an enduring kind should be paid to his memory 
An appeal has therefore been issued over the signs 
tuna of the Lord President of the Council, the 
president of the Royal Society and representative* 
of aspects of science and medicine with which Sir 
Walter Fletcher was particularly associated It is 
considered that the tribute should consist in the 
first plaoe of a personal memorial, and seoondly of 
the inception of some scheme for the furtherance of 
the cause which Sir Walter Fletcher had *° much 
at heart It is therefore proposed first to commission 
a portrait bust, to be placed m a suitable setting m 
the entranoe hall of the National Institute for 
Medical Research, at Hampetead The remainder 
of the eum oolleoted will then be used as a fund for 
building—at the farm premises of the National 
Institute at Mill Hill—a Walter Fletcher Laboratory, 
to be devoted particularly to thoeo nutritional 
studies in which he was so keenly interested This 
will not only provide an appropriate memorial, but 
also it will make an urgently needed contribution 
to the national equipment for work m what is at 
present among the most important of all branches 
of medical research All subscriptions should be sent 
to the Secretary, Fletcher Memorial Fund, 38 Old 
Queen Street, Westminster, S W 1 

Telford Centenary Exhibition 

Thomas Telford, the distinguished civil engineer, 
died at his house at 24 Abingdon Street, Westminster, 
on September 2, 1834, at the age of seventy seven 
years, and a few days later was buried in the nave of 
Westminster Abbey For the last thirteen years of 
. his life he was president of the Institution of Civil 
Engineers, and m connexion with the centenary of 
his death the Institution has arranged an exhibition 
which was open for inspection at the conversazione 
this week and will remain open each day at 10am- 
5pm until June 22 The materials for the exhibition 
have been gathered together mamly through the 
efforts of Sir Alexander Gibb, whose forbears were 
associated with Telford m some of his works Telford's 
whole life was devoted to engineering works of 
national importance, and his steady rue from a stone 
mason, working on Somerset House, to the head of 
his profession, was due to his wide knowledge, energy 
and sound judgment He constructed many hundreds 
of miles of roads, more than a thousand bridges, some 
of the most important canals m Great Britain and 
also did valuable work on harbours His most famous 
works ik chided the Ellesmere Canal with the great 
Pont Cysylltau Aqueduct, the wrought iron sus¬ 
pension bridge over the Menai Straits and St. 


Katherine's Docks He took the liveliest interest m 
the formation and growth of the Institution of Onnl 
Engineers, presenting to it a Collection of books for 
the formation of a library and bequeathing to it 
several thousands of pounds. The exhibits oolleoted 
for the occasion of his oentenary relate to nearly all 
h» activities and include plans, drawings, reports, 
note books, letters, portraits, etc A oarefhlly 
annotated catalogue has been prepared which itself 
forms a valuable addition to the material relating 
to the great engineer 

History of Derbyshire Industries 
The Newcomen Society held its summer meeting 
in Derbyshire on June 6-9, and the members Were 
able to pay visits to many interesting works These 
included the Old Crown Derby China Works, the 
quarries of the Clay Cross Lime Co, the hornery 
works of Messrs George Brattle and Co , Ltd and 
the Mill Close Lead Mine, Darley Dale At various 
places, some interesting machines and engines were 
inspected and at the works of the D P Battery Co 
two very fine water wheels were seen After the 
Society’s dinner on June 7, two papers were read, 
one on the High Peak Railway, and the other on the 
history of some Derbyshire industries The latter 
was by Mr Rhys JenlunB, who gave in it bnof 
reviews of the lead, iron and other industries from 
the earliest records Lead mining and smelting was 
earned on m Derbyshire by the Romans, and a 
number of pigs of lead with Latin inscriptions have 
been found It is stated that there are no fewer than 
4,000 disused lead mines in the county, and that 
some seventy years ago the output was 4,000 tons 
per annum The lead smelting works near Lea 
appear to be the last in the oounty Definite evidence 
of iron working go back to the twelfth oentury, and 
Mr Jenkins traced the development from that time 
onwards One interesting feature was the records of 
distinct industries m various localities, chains being 
made in one plaoo, noklee and soythee in another, 
and so on About a oentury and a half ago. there 
was a flourishing industry at Hartshorn, when 
hundreds of gross of wood screws were made weekly. 
Of Lombe’a famous silk mill erected two centuries 
ago, nothing now remains, but its erection was an 
outstanding event u the history of machine building 

High Speed Precision Photography 
Ah interesting demonstration was given on June 13 
of a new development m the taking and timing of 
serial photographs of objects moving at high speed. 
The apparatus, which is easily portable, is the com¬ 
bined work of the Western Electric Co and Kodak 
Limited It was demonstrated that 3,600 exposures 
per seoond could be made of objects in normal day 
light or illuminated with ordinary ‘1 watt* type 
lamps on the standard small sue Kodak film. The 
interest in the camera lies m its extreme simplicity. 
As the film has to move across the focal plane with 
speeds up to 60 feet per seoond, the usual intermittent 
motion must be dispensed with and a uniform motion 
substituted. Mounted between the lens (Kodak 
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ansstigmat /I 8) and the film is a small slab of glass I 
which rotate* about an axis parallel to ite own plane 
and passing through the middle of the slab Thu 
give* a lateral motion to the image m the same : 
direction aa that in which the film is moving Ex 
poaure u only allowed when the slab is approximately 
normal to the optio axis, when the lateral speed of 
the image will be mT (p-l)/p, where T u the thioknom 
of the slab and si its angular velocity There u no 
mechamool shutter other than the mounting of the 
slab, which intercepts the light twioe for every com 
plete revolution, and this combined motion of film 
end image takes the plaoe of the more usual motion 
hitherto adopted The image of a moving dial is 
projected on to the comer of each exposure by an 
accessory internal optical system The motion of the 
dial u controlled independently by a 200 fork con 
trolling a synchronous motor The time spacing on 
the image can be read to sec The demonstra 
turns of muscular reaction times and of splashes were 
extremely good, but it was noticed that in the com 
paratively simple image of a falling Bteel ball, there 
waa a slight elongation 

International Broadcasting Union 

The International Broadoasting Union (or the 
Union Internationale de Radiodiffuaion—to use its 
official title) is making its first official visit to Great 
Britain at the meeting which is being held m London 
from June 12 until June 20 The issue of World 
Radio of June 8 contains a senes of articles doscnbing 
the organisation and work of the Union When the 
Union waa founded in London m March 1925, eight 
European countries were represented, and according 
to the minutes of that meeting it was estimated that 
the broadcasting stations in Europe at that moment 
radiated a total energy of 80 kilowatts, of whioh 
43 kilowatts emanated from stations in Great 
Britain At the present time, in the tenth year of 
the Union s existenoe, twenty five oountnes have 
members within the Union and the radiated energy 
of more than 250 stations included within what is 
officially recognised as the European sone is about 
4,250 kilowatts The particular function of the 
Union with which the listening publio is probably 
moat familiar is that of policing the ether’—m other 
words maintaining the wave lengths of stations so far 
as possible uninterrupted by those of other stations 

This, however is only one of many useful and 
essential duties performed by the Union with the aid 
of commissions dealing auth legal, programme relay 
and technical matters In the course of its work 
a spirit of oo-operation has been established among 
the European broadcasting authorities os a result 
of their oommon membership of the Union, and m 
addition strong and valuable links have been forged 
with the broadcasting organisations of other oon 
tmenta, notably the great Amenoan ohams and the 
corporation which controls Japanese broadcasting 
Moreover, the Union has striven throughout its 
existenoe to promote that goods understanding 
between nations, which is one of broadcast mg’s 
most valuable contributions to national life Since 


the moeption of the Union, the president of the 
Council has been Sir Charles Caipendale, one of the 
controllers of the BBC while Mr A 3 Burrows, 
a pioneer of British broadoasting, has filled the post 
of secretary general m a popular and efficient 
manner at the Geneva offloe 6f the Union 

British Antarctic Expedition 
Some further details of Mr J R Rymill’a forth¬ 
coming antarctio expedition are published m the 
Geographical Journal of June It is hoped to leave 
| Great Britain early m September m the Panola, a 
three masted topsail schooner of about 200 tons with 
a length of 112 ft The Penola whioh is fitted with a 
100 h p Diesel engine, was built in 1908 , she is of 
oak, and is now being reconditioned and sheathed 
with greenheart at Southampton A De Haviland 
Puss Moth aeroplane, capable of carrying three men, 
or two men with a survey camera, is being taken 
Sixty dogs from West Greenland and twelve sledges 
will be earned Messrs Hampton and Stephenson, 
with the dogs and much of the equipment, will leave 
for the Falkland Islands in July, and Mr Rymill with 
the rest of the expedition sailing in the Penola will 
meet them there in Ootober Discovery II is to assist 
in the transport of s to roe as far as Deception Island 
Beyond that, the plans of the expedition will depend 
on the state of the ice, but it is hoped to set up the 
base house on Hearst Land in order to explore east 
and wost by sledge It may however be neoessary 
for the ship to return to Deception Island if no good 
harbour is found m the far south Hie expedition 
proposes to return to England m May 1937 

Jubilee of the Society of Dyer* and Colourists 

ComoEMOasTiuci the foundation fifty years ago, 
of the Society of Dyers and Colourists a jubilee issue 
of the Society s Journal has recently been published 
Of the twenty two articles which it oontams, some 
arc reviews of the advances which have been achieved 
during that time and others deal chiefly with the 
present state of knowledge in various departments of 
the science and art of dyeing A foreword is oontn 
buted by Prof G T Morgan who as an active 
worker m dye chemistry and as president of the oldest 
chemical society in the world refers to the rise of 
the British oolour industry and to the means whereby 
Parliament has safeguarded its growth Mr J 
Huebner oon tributes an interesting aooount of the 
early history of dyeing end Mr A H Brewin sketches 
the history of the Worship fill Company pf Dyer*, 
London Prof A G Green discusses landmarks id 
the evolution of the dyestuff industry during the 
past half century and Dr H Levinstein contributes 
some pertinent observations on British patent laws 
Artioles on the constitution of cellulose by Prof 
W N Haworth on substitution in the beoxene 
nucleus by Prof R Robinson, and cm the relation 
be t wee n the constitution and substantmty of dyes 
by Prof P Ruggli serve as a reminder, should any 
be neoessary, of the olose dependence of a stiooeasful 
chemical industry on researches in ‘pure’ chemistry 
Affiong the other articles, no leas interesting beoause 
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of a toohnioal character, an aooounto of progress in 
various dyeing, cleaning, bleaching and finishing 
operation* applied to textiles, furs and leather, and 
a review of the chemistry and technology of rubber 
and synthetio resins The pnoe of the special issue 
is 16i, but members of the Society may purchase 
one copy at a privilege pnoe 

The National Phyucal Laboratory 

Th» report of the National Physical Laboratory 
for the year 1988 is a quarto pamphlet of 264 pages 
and 60 figures, many of them plates, and provided 
with an index of 10 pegee The condition of industry 
has reduced the demand for routine tests of matru 
meats and for investigation of problems of manu 
faoture, but the research programmes of the Executive 
Committee and of the Boards and Committees of 
the Department of Soientiflo and Industrial Research 
have been pressed forward An important and 
promising method of bringing provincial industries 
into touch with the Laboratory has been tned during 
the year, by the senior members of the staff lecturing 
on the general work of the Laboratory and on specific 
problems of local industries at many large towns in 
the country Each department of the Laboratory 
provides its report, and each report oontains matter 
of great interest which is well illustrated by figures 
and easily followed The Radiology Division has 
for example, investigated the effect of beat treatment 
on metals whioh have been oold worked previously, 
and finds that a magnet steel retains its magnetio 
properties better when m a state of strain than when 
the strain is relieved by heat treatment, and that 
transformer steel is the better for being free from 
internal strain On one hand, the Department has 
tested for internal flaws two Diesel engine connecting 
rods of 4 in diameter, and on the other, for the 
Medical Research Council the structure of human 
teeth 

Quieter Motor-Cars 

A KXCXnt report by Seienoe Service gives a i4sum& 
of the discussions during the annual general meeting 
of the Sooiety of Automotive Engineers at Detroit 
It was stated that in the earlier days of motoring 
the thrill of passing another motorist was incomplete 
unless your motor had a louder and deeper roar than 
his Now motorists are worried even by the amount 
of noise their tyres make Modem oar mechanisms 
are so improved that at speeds below 40 miles an 
hour this noise is clearly audible In fact some 
motorists utilise it to keep the speed oonstant The 
low buss or flutter u due to the trapping of air m 
parts of the tyres Noise m motorcars can be 
eliminated m two ways, either by absorption or 
can c ellation by interference In mufflers which 
absorb sound, the sound energy is converted into 
hast by resonators owing to the friction of waves 
passing through small holes and the use of porous 
materials Mufflers that depend on wave interference 
get one part of the sound m opposition m phase 
with the other, so that they partially oanoel One 
new type of muffler paaaea part of the exhaust gas 
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through a venturi tube and it then operates the wind 
shield cleaner A silencer which utilises both resonance 
chamber* and absorbing materials is sometimes 
effective in preventing intake noise (power roar) 
The noise to passengers can be considerably reduced 
by paddmg the bodies of the saloon by sound absorb 
mg material m the same way as the acoustical 
properties of radio studios can be improved One 
result of making motor oars quieter is that the 
driver often unconsciously increases the speed 

Venereal Disease in Literature 

In a paper on this subject read on May SO 
before the Medical Sooiety for the Study of Venereal 
Diseases Dr J D Holies ton said that in no depart 
ment of medicine is a knowledge of the lay writers 
on the history of the subject more neoessary than 
in the domain of venereal disease The information 
furnished by poets, dramatists novelists and his 
tonans forms a valuable supplement to that derived 
from the study of contemporary medical works In 
a survey of non medical literature from the earliest 
times down to the present day oontauung any 
referenoes to the three principal venereal diseases. 
Dr Rolleston came to the following oonolusions 
There is no definite evidenoe that syphilis existed 
in Biblical times, classical antiquity or the Middle 
Ages In striking oontrast with the absence of any 
oertoin reference to the existence of syphilis m Europe 
before 1496 an immense amount of literature, lay 
as well as medical, dealing with the now disease 
followed that date On the other hand, gonorrhoea, 
of whioh the first description is in Levitious, dates 
from remote antiquity, but for about 250 years was 
identified with syphilis, the popular monosyllables 
for the two diseases being applied indiscriminately 
m lay literature to syphilis or gonorrhoea Chan 
croid was probably as old as gonorrhoea and was 
well known m classical antiquity and the Middle 
Agee 

Human Sterilisation 

Thx April number of the Eugentet Renew is largely 
devoted to the subject of sterilisation Major Leonard 
Darwin makes a detailed analysis of the report of 
the Departmental Committee known as the Brook 
Report, Dr E Mapother discusses the neoeesary 
safeguards in eugenio sterilisation and Prof Hans 
Maier of Zurich contributes an article on practical 
experience of sterilisation m Switzerland where it 
has been practised m certain cantons under medical 
supervision for more than fifty years The legal 
aspects of sterilisation m Great Britain are discussed 
by Mr Cecil Burney, and Dr C C Hunt oontnbutes 
a paper an the genet** of intellect An account 
u also given of discussions m the House of Commons, 
and the speech of Mr Hugh Molsoa, M P , in moving 
that H M Government give immediate consideration 
to the recommendations made unanimously by the 
Committee is reproduced m foil In all oases, emphasis 
■ laid upon the need that aterilisstioa should be 
voluntary, and with prope r safeguards, as any 
element of compulsion defeats its own ends 
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Cancer Rs ee arch 

Ik March 1933 the International Canoer Research 
Foundation, established by Hr William H Donner 
of Philadelphia, awarded a sum of £1,000 per annum 
for a period of two yean to the Research Institute 
of the Canoer Hospital (Free), London, in support 
of investigations into factors which underlie the 
origin of m ali gn a n t growths This grant has provided 
two research scholarships which are held by G A D 
Hsslewood, who is working with Dr J W Cook 
m the Research Institute, and by Mw Edna Roe, 
who is studying the molecular structure of oaroino 
genic compounds by physical methods, under Dr 
Mayneord m the Physios Section of the Radiological 
Department of the Canoer Hospital The grant has 
also defrayed a part of the ooet of this work 
Under the direction of Dr Cook, Haslewood has 
recently prepared a very active canoer producing 
oompound, methylcholanthrene, from another com 
pound, dooxyoholio acid, which is known to occur 
in the human body To assist in further develop 
ments of this work, the Trustees of the International 
Canoer Research Foundation have now deoidod that 
this grant shall be continued for an additional three 
years, until June 1, 1938 

Rom Institute Industnal Advaory Committee 

Details of the activities of this Committee in 
promoting health in the tropics are given in the report 
of a meeting held on March 27, with Mr O H Mase 
field in the chair As a result of health measures 
introduced m the oopper mines of Northern Rhodesia, 
at Zambezi Bridge, and m the tea gardens in Assam, 
siekness due to malaria has boen much roduood. 
Dr MoCombie described an experiment in a tea 
garden with the drugs atebnn and plasmoqum as 
preventives of malana, with a saving of 1,941 sick 
days among the coolies, but the treatment is too 
oostly to be a business proposition (11 annas per head) 
On the same estate anti mosquito larval measures 
proved much cheaper (2 0 annas per head) and 
resulted m a saving of 7,008 sick-days Reference 
was made to the ‘eye fly pest' in India and Ceylon, 
caused by numbers of a small fly (Mtoroneurum 
ftmtcola) which settle upon the eye, and by the 
bacteria which they carry induce ophthalmia The 
breeding habits of this fly have still to be duoovered, 
but by providing infected oases with wire gauss 
speotaoles, these epidemics may be controlled in 
large measure by preventing oamage of infection 

Official Chemical Appointments 

Da Institute of Chemistry has recently Issued the 
eighth edition of the ‘List of Official Chemical 
Appointments" (Institute of Chemistry, 30 Russell 
Square, London, W C1 1934 Price Sr ) Smoe 

the seventh edition was published three years ago, 
mush revision has lpen necessary. but the list is 
now a useful, up tAdate compendium of official 
appo i ntments It oonnsts of a list of official appoint 
ments m Great Britain, Northern Intend and the 
Insh Free State, a list of appointments m the 
British Dominions, Colonies, Protectorates, Egypt 


and the Sudan Province#, information concerning 
societies and institutions devoted to ohemioal in 
terests , and statutes, orders, etc , which affect offioial 
ohemioal appointments Names of umvarsity pro 
fesaors, lecturers and demonstrators, and publto and 
secondary school masters are also included There 
are indexes of names and places respectively A full 
contents, classified, and with eaoh group arranged 
alphabetically, renders a general index unnecessary 
This is a useful list, well arranged, so that reference 
m an easy matter 

Pollen Carried by Duet Storm 

Mb 0 C Durham, chief botanist of the Abbott 
Laboratories m North Chioago, exposed collecting 
slides through the period of the remarkable dust 
storm reoently experienced in the United States 
His collections, as a result of the examination of 
these slides, indicate a fall of some 84 7 tons of dust 
per square mile of which no lees than 3 4 tons would 
be represented by oak pollen Thin percentage of 
pollen oertamly seems a striking phenomenon and 
has its interest in oonnexion with the uso made of 
pollen distribution m strata of vegetable remains, 
as an indication of the vegetation in these areas at 
the period when the remains were deposited Mr 
Durham’s observations are reported by Soienoe 
Service, Washington D C under date May 14 

Micrometer Scales on Photomicrographs 

Ik the May issue of Wataona Mtrroaoope Raoord, 
J A Lord pleads for the inclusion of a scale of 
measurement on eaoh published photomicrograph, 
so that a visual estimate of the size of the objects 
represented is readily possible He also points out 
the desirability of including such a aoale of measure 
ment on lantern slides made from photomicrographs 
so that, irrespective of initial or final magnifications, 
the dimensions of the object* can be estimated as 
seen on the screen Appended to his article is a 
convenient form of scale by the aid of which a micro 
metric scale, oorrect for eaoh given magmfioation, 
can quickly be marked upon a photograph or a 
lantern slide 

Greenland Whale at the Natural History Museum 

Thb skeleton of a Greenland whale, which has 
been presented by the president and oounoil of the 
Royal College of Surgeons to the trustees of the 
British Museum, has been removed from the College 
and will shortly be erected m the new Whale Hall 
at the Natural History Museum The specimen was 
originally purchased by the College in 1804 from 
Prof Reinhardt, of Copenhagen Although the 
Greenland whale is commonly used as a textbook 
example of the Cetaoea, oomplete skeletons of this 
■peoies are very rare m museums, and in Great 
Britain there appears to be a reoord of only one other, 
a young one, whioh is m the Anatomioel Museum 
of the University of Edinburgh 

The Men of the Trees 

Tux ninth annual report of this voluntary society, 
which attempts to bring together thoee interested 
in tr&s, their planting, cultivation and protection, 
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•bowi that it ia still active and growing m member* 
■hip (“The Men of the Trees " Ninth Year's Report 
and Review of the Tree Year 1983 Pp 3A+4 plates 
London Hon Secretary, 32 Warwick Road, S W S 
8if) Whilst the death duties cause the break up 
of many old well wooded estates and realisation 
upon their timber, the Forestry Commission still 
suffers under a out of £400,000, so that its planting 
programme is inevitably out down Under these 
conditions, there is ample room for the activities of 
this society, which m its ninth annual report gives 
an extensive account of an important statement 
upon the position of forestry in the Empire made at 
the annual meeting of the society by Prof Troup, 
of the Imperial Forestry Institute, Oxford 


of State for the Colonies Mr A K Bnant, to be 
agricultural superintendent, St Vincent, Mr. M 
Halarow, to be agricultural offloer, Kenya, Mr 
N M Wight, to be district agricultural offioer 
Tanganyika, Mr H W Jack (economic botanist 
Federated Malay States), to be director of agriculture, 
Fiji , Mr F L Squibbe (assistant agricultural offioer 
Dominica), to be director of agriculture, Seychelles 

It is announced in the Times of June 9 that the 
Belgian National Scientific Research Fund has made 
a grant of 700,000 francs (more than £7,100) for the 
ereotion in Brussels of the Albert Library in memory of 
the late King of the Belgians The Sooi6t4 Finanoi&re 
Mutuelle Solvay has subscribed 600,000 francs 


Works on Astrology and Alchemy 

Am interesting catalogue of second hand books on 
astronomy, astrology, alchemy and the occult 
■oienoes has recently been published by Emile 
Offenbacher, 10 Rue Paaquior, Fans, 8 s Among 
the more attractive items may be noted the first 
Italian edition of Fuclid with a commentary by 
Tartaglia (1648), a first edition of Galileo’s Istoria 
e dimostrazione mfcomo alle maochie solan” (1618), 
a seoond edition of Re inch's Margarita philosophioa” 
(1604), a copy of Thomas Radini s Sideralis 
abyssus ’ (1611), and the first edition of Kertzen 
maoher s Alchimia” (1638) A score of books on 
the Rosy Cross are included and all the items appear 
to be very moderately pnoed Bibliographical notes 
are given m sufficient detail a feature which, with 
the numerous illustrations, will make the catalogue 
a useful book of reference even when the books it 
describes have found scattered homes in the libraries 
of oolleotors We hope that M Offenbacher will 
give us further catalogues of the same kind, for they 
represent a real eontnbution to the history of soienoe 

Thx Albert Medal of the Royal Society of Arts for 
1984 has been awarded to Sir Frederick Gowland 
Hopkins, president of the Royal Society, for his 
researches in biochemistry and the constituents of 
foods The medal is awarded annually for du 
tinguiahed merit in promoting arts, manufactures, or 
commerce 

Paor A C Sxwaso, professor of botany in the 
University of Cambridge, has been elected a foreign 
member of the Botany Class of the Royal Swedish 
Academy of Scieooes 

3m Fbxdhbick Gowland Hopkins will unveil a 
plaque to William Hyde Wollaston at 14 Buckingham 
Street, W 1 on Wednesday, July 4, at 3 80 p m 

Phof P L Msrcanton, professor of meteorology 
and geophysics m the University of Lausanne, has 
been appointed director of the Central Meteorological 
Station of the Commission federate suiase do M6t4oro 
logic, in succession to Dr J Maurer, who has recently 
retired 

Thx folKwmg appointments m the Colonial 
agricultural serviflfe have been made by the Secretary 


Advisory leaflets on matters of interest to farmers 
reoently issued by the Ministry of Agriculture and 
Fisheries, include one on the use of seaweed as 
manure, pointing out its special value for crops which 
require a large amount of potash and are benefited 
by salt Other leaflets deal with birds of agricultural 
significance (more or less), they include the kestrel, 
landrail and nightjar Another describes the activities, 
life history and control of the turnip gall weevil 

Applications are invited for the following appoint 
ments, on or before the dates mentioned —A principal 
of the Municipal Technical College Halifax—The 
Education Offloer Education Offloes West House 
Halifax (June 18) An assistant master to teach 
surveying and general soienoe at the Pontardawe 
Mining and Techmoal Institute—The Director of 
Education County Hall Cardiff (June 18) A teacher 
of botany and chemistry at the Ashford and Folko 
stone Technical Institutes—The Principal, Technical 
Institute, Ashford (June 22) A lecturer in chemistry 
at Chesterfield Technical College—The Clerk to the 
Governors, Technical College, Infirmary Road, Ches 
terfield (June 28) A City electrical engineer for 
Plymouth—The Town Cleric, Municipal Buildings 
Plymouth (June 26) A mining instructor at the 
County Seoondary School and Cumberland Technical 
College, Workington—The Principal (June 28) A 
teacher of general chemistry at the Northern Poly 
technic, Holloway, London, N 7—The Clerk (June 27) 
A vo term ary officer to the County Borough of 
Wallasey—The Town Clerk, Town Hall, Wallasey 
(June 28) A junior lecturer in electrical engineering 
at the Military College of Soienoe, Red Bamoks, 
Woolwich, S E 18 —The Commandant (June 80) A 
district agricultural organiser for the East Anglian 
Institute of Agriculture, Chelmsford—The Clerk of 
the Council, County Hall, Chelmsford (July 2) 
An awis&nt lecturer m anatomy and an assistant 
leoturer in physiology at the University College of 
South Wales and Monmouthshire, Cardiff—The 
Registrar (July 7) A teacher of domestic science at 
the Prmoess Mary's Village Homes (Home Offloe 
Approved' School), Addtestone, Surrey—The Score 
tary An assistant lecturer m mathematics at 
University College, Hull—The Registrar A second 
assistant port engineer to the Baarah Port Director 
ate, Iraq —The Crown Agents for the Colonies, 4, 
Millbank, London, 8 W 1 
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Letters to the Editor 

[The Editor dot* not hoid K\m**tf retpotmble for 
opinion* expressed by kt* correspondent* Neither 
eon he undertake to return, nor to correspond with 
the wnter » of, rejected manuscript* intended for tin* 
or any other part of Natdxi No notice u taken 
of anonymoiw communication,] 

The Factor in Quantum Theory 

It has been suggested by W N Bond 1 that in 
some or all of the attempts to determine e/m oxpen 
mentally, the quantity actually found is e/m, 
lot if the experimental results are corrected in 
acoordanoe with this hypothesis they are found to 
be in satisfactory accordance with my theoretioal 
values of the fine structure oonstant (137) and mass 
ratio (1847 8) R T Birge* has confirmed this 
and. quoting three important recent determinations 
of e/m, he has shown that the agreement is extremely 
dose 

On theoretical grounds it seems likely that Bond s 
hypothesis is right In my earliest paper on the sub 
joot*, I gave the value of the fine structure oonstant 
as 138, sinoe I found the Coulomb energy of two 
elementary particles to be 1/136r in natural quantum 
units This energy was ^ times too large, because I 
had not allowed for the 137th degree of freedom 
arising from the mdistuiguishability of the particle* 
Bond s hypothesis implies that I am not the only 
victim of this mistake , current quantum theory in 
deriving from observational data the proper energy 
or mass m of an electron has also obtained an energy 
times too large If so the cause is presumably 
the same namoly neglect to take into account the 
degree of freedom due to indistmguishability 

There is nothing mystical in the effect of m 
distiqguishabihty It occasions, not an objective 
difference of behaviour, but a difference m what 
we can ascertain about the behaviour and hence a 
difference of treatment In the dynamics of two 
particles we have to describe the change with time 
of the positions, momenta and spin components (or 
of a probability distribution of them) of the particles 
which we oall No 1 and No 2 , and also we have to 
describe a growing uncertainty whether the particle, 
oalled No 1 at the time t is the original No 1 If 
the probability that it is the original No 1 is cos *8 
(so that the probability that it u the original No 2 
is sin*6) the permutation variable 8 will be a function 
of the time and have all the properties of a dynamical 
variable, giving therefore an extra degree of freedom 
of the system and having a momentum (energy of 
interchange) associated witlTit When, however, the 
particles are distinguished without uncertainty, 0 is 
constrained to be zero, and this degree of freedom 
is lost 

Thus for the treatment of two indistinguishable 
particles, we have to start with an a prion probability 
distributed over a closed domain of 137 dimensions, 
whereas for two distinguishable particles it is dis 
tnbuted over a closed domain of 138 dimensions 
Naturally, the average values of characteristics of 
the distribution are slightly different in the two 
treatments In particular, the eneivy'tensor of the 
a priori probability distribution, which is identical 
With the metrical tensor g^ of macrosoopio theory 


is different Hence the two kind* of treatment art 
associated with different metnee of space tune It 
seems clear that a factor Jg (neglected m current 
quantum theory) will be introduced by the change 
of metric when we equate the spaoe occupied by the 
indistinguishable particles of quantum theory to the 
spaoe occupied by the distinguishable parts of our 
measuring apparatus 

It may be asked Why does this factor affect the 
mass of the electron but not that of the proton T 
The discrimination is, I think not strictly between 
the proton and eleotron but between the resultant 
mass (M + m) which is nearly the mass of a proton, 
and the reduoed mass of the relative motion 
Mm/(M + m) which is nearly the mass of an electron, 
for it is m the relative motion that the question of 
distinguishing the two ends of the relation arises 
It may also be asked why the factor jg which 
refers especially to a system of two particles, applies 
irrespective of the number of particles The answer 
ih that the metrical ideas of quantum theory are 
borrowed from those of relativity theory , and sinoe 
the latter are based on the interval between two 
points the former refer correspondingly to the Wave 
function of two particles 

A 8 Fddinoton 

Observatory, Cambridge 
Juno 6 
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Production of Very Low Tempersturei by the 
Magnetic Method Supraconductmty of Cadmium 
A yiab ago tho first experiments for produoing 
very low temperatures by adiabatic demagnetisation 
of oertain paramagnetic substances, as suggested by 
Debye 1 and Oiauque* were earned out, by Oiauque 
and MacDougall*, and also by de Haas Wierama 
and Kramers* Continuing our former experiments* 
on tho magnetic method we have constructed an 
apparatus for investigations in the region of lowest 
temperatures As we shall soon give a detailed report 
of some calculations and experimental work, we will 
mention here only some of our results 

We succeeded in so choosing the conditions that, 
on one hand, tho removal of the heat of magnetisa 
tion was completed in a few minutes, on the other 
hand the condensation of the residual gas on the 
cooled substance took place very rapidly, the latter 
being neoeasary for keeping the low temperatures 
attained Henoe one had to keep the magnet switched 
on only for a few minutes 
Using 0 6 gm of manganese ammonium sulphate, 
a substance we found to bo most suitable, we reached 
0 1°, starting at 1° and 8,000 gauss (a stronger 
magnet was not at our disposal) The temperature 
was determined by measuring the susceptibilities and 
extrapolating as m the experiments mentioned above, 
this procedure being subject to the same objections 
as discussed there The thermal insulation in our 
arrangement was such that it took, for example, one 
hour and a half to warm up from 0 18° to 0 28° 

We then made experiments in oooling down other 
sufastanoes with the paramagnetic salt, looking first 
for supraconduotivity m tho case of cadmium For 
this purpose a tablet was pressed out of equal volumes 
of cadmium and manganese ammonium sulphate 
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The experiments showed that cadmium heoomiw 
supraoonduotive Hus ww recognised by the 
appeemnoe of persistent currents, a method of 
observation similar to that used by Tuyn and 
Kamerlingh Onnee* m investigating powdered sub 
stances The same mutual mduotanoe, which served 
for the measurement of the susoeptibility of the salt, 
was used to detect these persistent currents Extra¬ 
polation to tero measuring field gives a transition 
pomt of about 0 8* 

N Kflaxi 

Clarendon Laboratory, F Simon 

Oxford 
June 3 
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Phase Variations of Reflected Radio-Waves, and a 
Possible Connexion with the Earth’s Magnetic Field 
in the Ionosphere 

The apparatus used for measuring the phase 
variations of the reflected radio waves, already 
deeanbed 1 consists of a transmitter modulated by 
the alternating 42 cycle current to emit periodic 
signals of, say 1/1000 sec duration The receiver 
consists of a one stage Boreen grid high frequency 
amplifier a plate circuit detector and a final one 
stage continuous current amplifier The observations 
are made by a cathode ray oscillograph the spot 
of which is deflected along the time axis by the same 
alternating current The detector valve is made 
to oscillate at a frequency little different from that 
of the transmitter, then beat curves are observed 
on the oscillograms corresponding to tho reflected 
wave trains 

The position of the beat curve is a measure of 
the virtual hoight of reflection Moreover when the 
echoes do not present phase variations (optical path 
constant), the beat curves are absolutely fixed, this 
is due to the fact that the oscillating detector is 
synchronous with the transmitter at tho beginning 
of the omission of the signal When the phase of the 
reflected waves ohangea (by variation of the optical 
path), the beat curves present an apparent move 
mant, from which, as in an interferometer it is 
possible to determine the velocity and the sense of 
the optical path variation (For an optical path 
change of even a fraction of a wave length the modi 
floation of the beat curve is easily visible ) When 
the ionic density moreases, the optical path diminishes, 
and inversely 

The most interesting phenomenon that I have 
observed u that the two echoes produced by the 
magneto Kinio double refraction sometimes present 
phase variations of opposite sense This can be 
explained, m the preeent state of our knowledge, 
only by admitting a variation of separation of the 
two echoes, possibly following a change of intensity 
of the earths magnetic Add m the i on osphere 
Whatever effects the change of ionic density, it 
causes optioal path variations in the same sense for 
the two echoes In correspondence with the periods 
during which I tygve observed phenomena of this 


type, even the magneto field at the earth’s surface 
show* remarkable vanattons 
Researches are in p r ogress to investigate Anther 
the relationship between such variations m tht 
ionosphere and magnet 10 conditions at the earths 
surface 

I vo Rum 

’A Righi” Physical Institute, 

University of Bologna, Italy 
May 22 
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Radio Exploration of the Ionosphere 

Pnor AmjTON s reoeut letter 1 , reporting tho 
measurement of the magnetic intensity A m the 
upper ionised region of the atmosphere, illustrates 
anew the power and value of radio methods of upper 
air investigation It affords clear evidence, which 
probably few workers on the earth’s magnetism 
expected ever to gam Of the decrease of the field 
with height Thu decrease u predicted by the 
Gaussian potential theory but not without some 
small uncertainty due to the slight non uniformity 
of the earth s magnetisation, and also to the existence 
of electric currents m (and perhaps beyond) the 
atmosphere 

Should it beoorae possible to determine H by 
radio methods to withm 1 per oent, the results may 
afford a check on the magnetic theory provided that 
we know also the height to which the measures refer 
At present there u difficulty m interpreting the 
equivalent heights’ attained by radio waves and 
therefore the immediate value of Prof Appleton s 
measures of H may lie chiefly in the independent 
estimate of height whioh they afford by inference 
from magnetic theory In the latitude of Great 
Britain and exoept m periods of notable magnetic 
disturbance the theory seems quite adequate for this 
purpose Nearer to the auroral rone, however, where 
the upper air electric currents are both more powerful 
and more localised the radio measurements of H may 
become of great value m mapping the magnetic field 
8 Chapman 

Imperial College of Science, 

London S W 7 
May SI 


Absorption Spectra of Aldehydes 

1 Rboxnt observations of the ultra violet abeorp 
tion bands m the vapours of a senes of homologous 
aldehydes have diseased a vibrational structure, 
which to very s i mil ar throughout the senes, since 
35 measurements have given an average separation 
of 1025 cm - 1 in the spectra of the higher homologuea, 
although this interval increases to 1003 am-* m 
aoeteldehyde The corresponding frequency 1187 
cm -* in formaldehyde has been attributed to a nuclear 

vibration of the excited molecule 4-0, 

and there can be little doubt that we are now dealing 
with a similar nuclear vibration of 

the other aldehydes 

2 The maximum absorption is a ppr o ximately 
constant at about 2900 A or 34,600 om-' In 
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the oeae of formaldehyde thia electronic exaltation 
hu been shown unambiguously by Dieke and 
Katakowky 1 to be associated with a change of 
eleotno moment m the y plane that ia perpendicular 
to the C—O axie and m the plane of the two hydrogen 
atoms Hie excitation of the other aldehydes may 
be presumed to prooeed in the same way Mulfiken 4 
has pomted out that such an electronic transition 
will appreciably affect the C-H bonds a conclusion 
which Nomah* had reached previously on ahemioal 
grounds 

3 These considerations may be extended to the 

ketones where our own preliminary 

observations on acetone showed ill-defined separations 
of about 1100 cm*' The separations described by 
Bowen and Thompson 4 are twice as large and irregular 
in magnitude moreover the frequency 2000 cm 1 of 
the Raman line with which they compare these 
separations is characteristic of valency vibrations 
involving hydrogen atoms rather than those poetu 
Is ted under (1) above It is therefore clear that 
further confirmation is required before these larger 
separations can be accepted as characteristic of the 
>0-0 group 

4 Striking results have been obtained with 
acrolein which (through the kindness of Prof W L 
Bragg) we have examined with the 21 foot grating 
at Manchester In all other aldehydes except 
formaldehyde the fine structure is either too complex 
to be analysed at present or too diffuse to be recorded 
in detail The absorption spectrum of acrolein how 
ever shows several bands which have a fine structure 
rivalling those of the diatomic gases in simplicity 
and sharpness These bands consist of sharp regu 
larly spaoed lines of which as many as 20 may be 
seen in a range of lees than 20 A They resemble the 
rotational linos of the R branch of a diatomic mole 
cole but they present a remarkable anomaly 
which does not appear to have been observed 
previously sinoe the moment of inertia of the ground 
state calculated on tho assumption that the lines 
constitute single rotational series u different for the 
various bands instead of being constant throughout 

C P Snow 
E Eastwood 

Laboratory of Physical Chemistry 
Cambridge 
May 0 
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Relation of Materials of the Cell Nucleus to the Lethal 
Action of Ultra-Violet Radiation 
SxvERAn workers havfe suggested the possible 
relationship of materials of the cell nucleus to the 
lethal action of ultra violet radiation 1 " 1 but there 
seems to have been no systematic study of the 
problem heretofore 

The lethal motion of such radiation for oell life has 
been found to begin abruptly at about SOSO A and 
to oontmue for shorter wave lengths 4-11 By ex 
posing suoh materials ba thymus nucleic acid adenine 
uracil etc to ultra violet radiation through various 
long wave pass filters and studying their absorption 
before and after Irradiation we have found 2350 A 
to be approximately the longest wave length effective 
in their destruction 


Absorption studies of uracil 11 etc, m oonoentra 
tiona approximately that m which these substances 
appear m the oell nucleus show them to have marked 
absorption m the ultra violet shorter than 2300 A 
The long wave leg of the absorption band rises 
steeply between 3000 A and 2000 A its positron 
agreeing closely with the wave length threshold for 
the lethal action of ultra violet radiation on bacteria. 

Finally thymus nuoleic acid yeast nucleic acid 
etc have been found to have marked absorption 
maxima at about 2600 A 1111 This agrees quite 
closely with the optimum wave length region for the 
lethal action of ultra violet as found by various 
workers 4 4 n i 4-1 ’ 

These throe types of results indicate that materials 
of the oell nuoteua play an important part in the 
lethal action of ultra violet for at least many kinds 

of micro-organisms 

When the rays shorter than about 2000 A are 
filtered out the irradiation of nuclear compounds has 
been found to bring about absorption changes 
inchoative of the formation of isomers or more oora 
plex compounds The possibility that these products 
of long wave irradiation may be growth promoting 
or oell division promoting is being investigated 

F ill details of thene experiments will be published 
elsewhere 

John R Loofbourow 
b RANCIS F Hryroth 

Basie Science Research Laboratory 
University of Cincinnati 
Cincinnati Ohio 
May 7 
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Hemorrhages in Chicks Reared on Artificial Diets 
a New Deficiency Disease 

During work on the sterol metabolism of chicks 1 * 
it was observed that the animals often exhibited 
extensive internal haemorrhages when they were fed 
a ration consisting of vitamin A free casern 20 
Marmite 10 salt mixture 4 6 starch 66 6 and varying 
amounts of ood fiver oil concentrates The hiam 
orrhagea were subcutaneous or intramuscular on the 
breast legs and wings and were aooomparued by 
oertam pathological changes tn the homy stratum 
of the gizzard 

The disease closely resembles scurvy but it hu 
been shown that vitamin C either in the form of 
lemon juice (up to 77 c c in 63 days) or pure aaoorbio 
acid (given by mouth or subcutaneously) in very 
large dosee was without the slightest influence on 
the occurrence of the symptoms It has nothing to 
do with lack of vitamin A D B, B, fat or 
cholesterol 

'Wpm, chicks are fed a ration con Hinting entirely 
of cereals or seeds plus ssJts, the hsunonhages foil 



910 


NATURE 


June 16, 1934 


to occur The cause of the d i eeee o must therefore 
be e deficiency m on anttAcsmorrAapte factor different 
from vitamin C and oeeumng m oeretue and eeede 
The histologioal feature* of the s y mptoms as well 
aa the concentration and further characterisation of 
the aatihamorrhagic factor are being investigated 
further 

H Dak 

Biochemical Institute 
University 
Copenhagen 
Hiyi 


Optical Rotatory Power 

Ax interesting mathematical derivation of the 
rotatory power of a simple organic compound has 
just been published by 8 F Boys 1 from which con 
elusions ore drawn regarding infer aha the influence 
of solvents upon the magnitude of the rotation The 
author s comments on the effects of association and 
his classification of active solutes into three main 
groups namely non polar polar and those capable 
of entering into co ordination or complex union with 
the solvent are in agreement with the views arrived 
at by one of us from experimental data' 

We are at present engaged m investigating the 
behaviour of optically active saturated hydrocarbons 
towards change of solvent using d pinane methyl 
men thane and other compounds as the non polar 
solutes We find that the rotation in such cases is 
chiefly governed by the refractive index of the 
solvent medium This point is illustrated by the 
following values for d pinane in dilute solution 


AmtonitrUe 1 8480 +18 7* Methylene dtehlorlde 1 4*37 +*1-0 

Kethyl Alcohol 1 SSI* 10 S Heptane 1 3887 tl 1 

Acetic add 1 871B 19 B Cldorefonn 1 4494 11 B 

£&B&Si3S 8! S? 

Hexane 1 8780 *0 1 Methylene Iodide 1 7B80 *8 8 

AeeM* 1 8680 *0 0 Carton diralphlde 1 8*04 *8 1 


A large number of aromatic solvents have also 
been examined which fall into their appropriate 
positions in the above table The refractive indices 
quoted are those of the pure solvent but the results 
strongly support the prediction of 8 F Boys that 
the rotation of non polar solutes will he dependent 
on the refractivity of the solution An interesting 
point is that the specific rotation of pinane in the 
homogeneous state (np I 4624 [a]*+ 22 96°) is 

practically unaltered when the oompound is dissolved 
In carbon tetrachloride (see table) In this case 
solvent and solute have almost identical refractive 
indioes 

Similar results are being obtained with other 
hydrocarbons full details of which will be published 
later 

A R Chakbkbs 
H Gobdom Rulb 

Department of Chemistry, 

University Edinburgh 
May 16 
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Raman Spectra of Bsattnt and Hydrogen Iodide m 
the Liquid and Solid State 
A systematic investigation at low temperatures 
of the oscillation and rotation Raman spectra of 
simple molecules aa they are affected by their state 
of aggregation and by temperature seems to us of 
great importance, for the transition from the 
gaseous to the liquid state will show mainly the 
influence of density, while in the transition from the 
liquid to the solid state the orientation of the exohange 
forces due to the crystal structure may have some 
influence on the Raman lines Moreover having 
ascertained the dependence of the Raman spectra 
upon temperature we are in the position to say 
something about the magnitude of the exohange 
forces and the rotation of the molecules in the crystal 
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The whole investigat on makes the utmost demands 
upon the low temperature apparatus aa well as upon 
the spectroscopic arrangement We have constructed 
a low temperature apparatus which enables us to 
prepare a clear and transparent crystal and to keep 
it at a constant temperature (±0 l°C ) between + 30° 
aid -150° C for any length of time (up to 100 hours) 
the type of spectrograph used is the big Steinheil 
with three glass prisms In order to get the best 
possible results from it we have inoreased the 
rigidity of its mechanical parts and have regulated 
the temperature of the room As source of light we 
employ**! the line X 3888 A from a helium discharge 
tube to avoid any disturbance by a continuous back 
ground (for the details of the apparatus see the 
paper shortly to appear in Z phye Chem (B)) The 
following are data for the spectrograph dispersion 

at X 4200 A small camera (/•* 270 mm ) 21 A/mm , 
large camera (/■■= 660 mm ) 8 7 A /mm , diameter of 
the camera lens 66 mm 
We have obtained the following results 
Benzene 

Vg (cm ) for liquid I 001 * 9B8 8 1178 7 1808 8 

vgiem )for»ohd _ 800 8 088 8 1174 7 180*-0 

Decnaat (la ware ntsaben) 1-7 10 10 18 

WIWW (par thoosod) 117 10 17 18 

There is thus a small decrease m the wave numbers 
if we go from the liquid to the solid state This 
change which is much larger than the uncertainty 
of vg (not more than 0 1-0 8 per thousand) means 
a small weakening of the binding foroes of benzene 
in the solid state Thehalf width of the lme 992 2cm-‘ 
will be leas than 4 cm -l in aooardanoe to Grassmann 1 
Hydrogen Iodide 
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For liquid hydrogen iodide we find a Reman line 
of a very diffuse character As in the case* of hydrogen 
chloride and bromide it has a oomplex structure The 
wave numbers in the liquid and solid state as com 
pared with the gaeeousstatearegivenm the accompany 
ing table The structure of the line in the liquid may 
be seen from Fig 1 The points marked on the curve 
have the following wave numbers a 2178 cm 1 
b 2167 cm ‘ j o 216 6 am 1 d 2162 8 cm 1 e 
2161 cm > It may be emphasised that the structure 
and the wave numbers are not very accurately known 
From these results it will be seen that although 
the low temperature apparatus already used is quite 
adequate for our purpose a spectrograph of higher 
dispersion will be neoeesary if wo are to carry this 
investigation further We have therefore begun to 
construct a new type of spectrograph with a liqu d 
prum 

H Epstbin 
W Btbinkb 

Physikal Chem Institutd UniversitAt 
Berlin 

Laboratory of Physical Chemistry 
Cambridge 
May 2 


Magnetic Moment of the Deuton 


In a previous note 1 we reported together with 
Mr Frisch on experiments concerning the deflection 
of a beam of ordinary hydrogen molecules in an 
inhomogeneous magnetic field From these expen 
meats we were able to denve the magnetio moment 
of the proton The value obtained was 2 6 nuolear 
letons (not 1 as expected thooret cally) 


magneto 
We he 


a beam of heavy hydrogen molecules and derived 
m a similar way the magnetic moment of the deuton 
The value obtained is about 0 7 nuolear magnetons' 
A detailed account of these experiments will 
appear in the Phyncal Revtew 

I Estkbkanx 
0 Stun 


Carnegie Institute of Technology 
Pittsburgh Pa 
May 10 


by oontsurt with an extremely thm metal foil which 
m cooled by conduction) 

(2) Impregnating the object with a substance 
which makes the object lean destructible 

(3) Impregnating the objeot in such a way that » 
framework of the object is p r e se r ve d although the 
objeot itself is destroyed 

(4) Combining methods (1) and (2) or (1) and (8) 



We obtained the best results by using the thud 
method lo arrive at good results by this method 
the following conditions must be satisfied by the 
metal ho or other framework It must be (a) geo 
metrically aim lar to the objeot (6) of high melting 
point and good thermal conductivity and (c) of 
h gh atomic weight 



no 8 x about 460 
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Electron Microscopy at Biological Objects 

In a reoent paper Ruska demonstrated exper 
mentally the possibility of surpassing considerably 
the resolving power of an ordinary mioroeoope by 
the use of an electron mioroeoope This high resolving 
power cannot be applied m biological research how 
ever without developing a new histological technique 
to prevent the ddstruotion of the organic cells by 
the intense electronic bombardment 

To overcome this difficulty it seeips that there 
are the foUfrfrmg possibilities 

(1) Intense ode ling of the object (for example 


Figs 1 and 2 show the results we obtained They 
represent a 15 |i section of a Drotera intermedia 
leaf on a copper net Fig 1 is enlarged 66 times 
and h lg 2 about 480 t mes The resolving power' 
can be estimated from tho sharpness of the border 
of the ooppor wire it corresponds to about lji 
The microeoopio objeot was impregnated with 
osmium as is done m the usual nuoroeoopy From 
the above photographs it seems that the osmium 
impregnation method can be applied—perhaps Wjth 
some modifications—to electron mioroeoopy 
The photomicrographs were taken with an electron 
microsoope of the magnetio type the description of 
which will be published later 

L Marton i 

University of Brussels 
May 7 
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Strength of Metal Single Crystals 

Ik the oouzae of acme exper im ental work oi_„ 

crystals of oadmhun, which I have been oanying out 
under Prof E N da 0 Andrade, I have found that 
the condition of the aurfooe exerenee a surprisingly 
large effect on the initial strength of the crystal It 
la well known that glide commences in a single crystal 
when the shear etreee on the gilds plane, and m the 
glide direction, reaches a oertain value known as 
the cnttoal shear stress Thus in a senes of crystals 
grown from cadmium (glide plane, hexagonal base, 
glide direction, axis of digonal symmetry), which 
proved to contain 0 IS per cent of lead and 0 IS 
per oent of sine, this critical shear stress lay within 
the comparatively narrow range of SO-SO gm wt 
per aq mm , while the angles which the hexagonal 
planes made with the axis of the wire varied from 
8° to 78® 

When the crystals are grown in the presence of 
oxygen, there is a marked increase in the resistance 
to shear, values as high aa 180 gm wt per sq mm 
being obtained Aa neither nitrogen, carbon dioxide 
nor water vapour produces a similar effect, the n 
creased resistance to shear is attributed to a film 
of oxide formed on the surface of the metal Oxida 
tion of the wires subsequent to their conversion into 
single crystals has the same effect, and even keeping 
the wires m a damp atmosphere at room temperaturo 
for several weeks produces a measurable effect 
Removal of the oxide film by brush mg the surface 
with dilute sulphurio acid reduces the critical shear 
straw to the normal value of about 80 gm wt per 
ag mm 

The effect oannot be attributed to any strength of 
the oxide film, smoe, first, there are considerations 
to show that it can only be a few atoms thick, and, 
seoondly, there is a growth of the resistance to shear 
as deformation proceeds, and not the weakening 
which must ensue on rupture of the oxide film if its 
tensile strength were in question 

To eliminate the efloot of impurities, and of surfaoe 
film, cadmium was carefully purified by sublimation 
w» vaouo, which left no lead that could be detected 
and less than 0 1 per cent of sine, and oxide free 
crystals were grown from it A single crystal prepared 
in this way showed a critical shear stress of only 
18 7 gm wt per sq mm This seems to oonflrm the 
hypothesis of Haase and Schmidt 1 that crystals of 
perfectly pure metal would be unable to withstand 
even the smallest shear stress It may be noted that 
A W Hanson 1 has just published some results for 
very pure sine, which bring the critical shear stress 
down to 8 1 gm wt per sq mm , but he does not 
refer to any influence of surface factors 

It seems oiear, then, that the ideal metal lattice has 
very little or no strength, slip starting at the surface 
and proceeding inwards, and that surfaoe films of a 
a—*a»n character can prevent initiation of slip, and 
so greatly strengthen the crystal The analogy 
offered by the behaviour of rock salt, where the surfaoe 
is of such significance, os evidenced by the behaviour 
under water, will readily occur 

R Roecoa 

Physios Laboratory, 

University College, 

London, WO 1 

May 11 


ZotUra Disuse on the Coast of County Cork, LF.S 
Ik view of the widespread effects of Zosters (sea 
nass sad eel-grate) disease and the interest which it 
has aroused, the following brief note appears to bo 
worthy of publication ZotUra was first noticed to 
be affected by some sort of trouble m Castle Haven 
during the summer of 1988, when the extensive 
meadows near and north of Castletownahend were 
much less luxuriant than usual (Just off Castle 
townshend the plants are usually extremely robust 
and of great length ) By the summer of 1988 the 
meadows had vanished At Lough Ine the various 
beds were unaffected until late in 1938 By December 
those in fairly deep water between the Cooah and 
the mainland, in the southern region of Barioge 
Creek and the two large meadows in Southern’s Bay 
lust below the Rapids, which are exposed at very 
low water, were very worn m appearanoe By the 
middle of February this year they had disappeared 
as had those whioh formerly all but covered the 
floor of the inner part of the Ooleen, except for their 
dead remains At the end of March it was found that 
a further bed had completely disappeared from the 
Ballyally side of the Cooah By this tune new growth 
had started in the Ooleen and very soon became 
vigorous, whilst by the end of April there was strong 
growth over forge areas m Barioge Creek, but no 
sign of any m Southern’s Bay 

Three chief points of interest emerge from these 
observations the disease seems to be spreading 
very slowly along the south coast of Ireland, having 
taken two yean to travel the six miles which separate 
Castle Haven from Barioge Creek recovery has 
been extremely rapid Z manna, Z nana and the 
hybrid were equally affected and have made equally 
rapid reoovenes All three occur m the Ooleen, 
manna alone m the other localities I am told that 
at Castle Haven there tfes been no recovery but a 
simultaneous decrease in'flatfish 

• Louis P W Rkmout 

University College, 

Cork 
May 22 


Control of Chroma top bores in Laandtr ttrram 
This phenomena of colour-change m prawns are 
well known 1 ', and the mec h a nisms controlling these 
phenomena understood in the roamV Certain 
details, however, require further explanation, and 
among them are the following — 

It is stated* that for PalwmoneUt variant, a form 
very similar to Leonder, the effect of (a) darkness 
and (8) light on a white background, is the same, 
red and yellow ohromatophores oontract and reflect 
mg yellow ohromatophores expand The reverse 
condition w produoed by light on a dark background 
I find that m Leander, conditions (a) and (6) produce 
similar but not identical effect* The reflecting 
yellow ohromatophores, fairly numerous m Ltamdtr, 
do not expand and oontract automatically m a reverse 
direction to red and yellow types (which are under 
hormone control) but behave independently and 
aooordmg to light mtensity Thus, ir respective of 

the background, they expand m good light and 
oon tract m dim light or m darkness They also 
continue to do this m eyeless animals where the-red 
and yellow ohromatophores are no longer Udder 
control. It is already known 1 .* that m oertain 
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Crustaoe* there a a primary direct aotton of light 
on the chromatophoree u well ae a secondary action 
through thd eyes, and thu primary actum undoubt 
edlv plays a part m the colour-change of Leander 
A further difference shown by animals in conditions 
(a) and (6) reepoctively lies m the behaviour of the 
deep seated chromatophoree In light these are 
expanded, so that the course of nerve cord and 
dorsal blood-vessel, round which many are located, 
can be plainly seen, and the animal appears trans 
lucent In darkness these chromatophoree are oon 
tme ted, and the animal appears opaque 
Again, there is a very marked difference in the 
position of eye pigments in animals in conditions 
(a) and (b) In darkness the eye looks black and has 
an enormous pupil in light on a white background 
it shows a black oore and pale margin, while in 
light on a dark background it looks black all over 
and shows no pupil 

Thus darkness, and light combined with white 
background, produce different results on the eyes and 
on oertam of the chromatophoree of Leander Light, 
however, is not the only factor that can affect the 
chromatopho res, for a considerable expansion of 
red and yellow types may result from excitement 
or muscular activity 

E M Stephen son 

University College, 

Exeter 
May 10 
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Occurrence of an Enteropneust in Wales 

A small Enteropneust was found by us while 
shore collecting on the Anglesey coast of the Menai 
Straits at the beginning of April 1934 bmee then 
we have obtained a number of specimens from this 
locality. The animals live in clean sand near the 
low water mark of spring tides at depths down to 
nine inches They were found in association with 
Arenuxta marina, Enste ensu, Echinocardium corda 
turn and Ammodytes 

Its identification os a species of DohehogloMus » 
justified by the absence of an appendix to the 
•toroochord, of synaptiouln between the gill bars, of 
genital wings and liver diverticul®, and the presence 
of a well-developed ventral non branchial part of 
the pharynx, of relatively large ova in the ovanes 
of female specimens, of an elongated proboscis and 
of a single proboscis pore on the left side 

The records of ooourrenoe of adult Enteropneusts 
“round the coasts of the British Islands are few, 
although there is a numbej of records of the occur 
ronoe of Tomana larvse A fragment of a large 
BakmogUmut sp was obtained m 1900 on the Galway 
ooaat and Tattersall obtained several specimens of a 
■puoiea of Dohehoglomu, which he named D ruber, 
near extreme low tide mark off Coastguard Pomt, 
Ballynakdl Harbour, Co Galway 1 Assheton' 
obtained specimens of Doltckoglostus in the littoral 
tone at Area m the Sound of Mull, off the west 
ooast of Scotland in 1907, which proved to be a 
new species, D serpentmus Since then Meek* 
has recorded a single specimen of Qloeeobalanu*, 
dredged near the Faftie Islands, off the ooast of 
Northumberland, which he named 0 marymaius So 
far as we are aware thM w the first record of 


the occurrence of adult Enteropneusts on the ooast 
of Wales and the fifth for the British Isles 

Although our specimens appear to differ m colora¬ 
tion from D ruber, Tattersall, and m external propor¬ 
tions from D serpentmus, Assheton, some tune must 
elapse before we oan determine whether it belongs 
to either of these species So far, the internal anatomy 
of neither D ruber nor D serpentmus has been 
described in detail 


H A Co li 
D epartment of Zoology, 
University College of North Wales, 
Bangor, Caernarvonshire 
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The Theory of Two Factors versus the Sampling 
Theory of Mental Ability 
Dr William Brown has published in Nature of 
May 12 a communication on ‘ The Theory of Two 
Factors versus the Sampling Theory of Mental 
Ability" The matter is too involved to be discussed 
adequately in a letter, but I wish to record that I do 
not agree that this otherwise very valuable experi¬ 
ment is on expenmenlum cruets between my views 
and those of Prof Spearman, partly because I do 
not think Dr Mackie’s formulae are applicable m 
this way, but mainly because the totraa differences 
had been trimmed down to the narrow scatter shown, 
by tho choice of tests, by the rejection of one of 
thoeo originally chosen, by the rejection of one of the 
remaining correlation coefficients, and by the olimina 
tion by partial correlation of a large group factor It 
is not in dispute that by these moans a set of testa 
can bo arrived at which give cere tetrads within the 
limits of sampling error and oan then be described 
by a parameter g and as many parameters s as there 
are tests I would like to add that I admire and 
value the work done by Dr Brown and Dr Stephen¬ 
son m arriving at the present senes of tests 

Godfrry H Thomson 
The University, Edinburgh 
May 19 

Diitnbution of Separates of Certain Papers by the 
late Dr. Bashford Dean 

There have been placed in my hands, by Mrs 
Bashford Dean, for distribution among students of 
fishes, certain reprints of Dr Dean’s studies on the 
archaic fishes, found among his effects after his 
untimely death 

If research mm who arc interested m the morpho¬ 
logy, anatomy and embryology of the cyclostomes, 
sharks and ganoids will go through Dr Dean’s 
bibliography either in vol 1 of the “Bibliography 
of Fishes” or m Art 1 of the Bashford Dean Memorial 
Volume, and will indicate to me what articles they 
desire, I will forward these so far as they are available 
It may be some time before the actual sending 
out oan be done, but I should like to have all requests 
in before the distribution is begun. 

E W Oddobr 

Department of Ichthyology, 

American Museum of Natural History, 

77th Street and Central Park West, 

New York, NY. 
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Research Items 


Bride-Wealth in a Tanganyika Tribe The function of 
bnde wealth, the handing over of property to the 

S ta of the bnde, among the Wabena of the 
p Valley is discussed by A T and G M 
ok in Africa, 7, No 2 The manner of complying 
with the custom is subject to wide variation, whioh 
suggests that features belonging to mother right and 
father right exist side by side In former days, 
bridewealth oonsisted of three hoes, whioh were 
then of much greater value than they are now Each 
hoe was regarded as a separate payment, and ful 
filled a special function The presentation of the 
first hoe took place after arrangements for the 
betrothal had been made by an intermediary The 
man then built a hut for himself and his bnde new 
her father for whom he was expected to work This 
payment did not constitute a binding contract, but 
the arrangement was confirmed by the payment of 
the seoond hoe It oould not then be set aside on the 
girl's part without reason , but until she had borne 
a child, the husband oould Bend her back to her 
father if he wished In this event, if his reason 
were not good, the father might not return the two 
hoes The husband still remained under the control 
of his father in law’s family after the second pay 
ment, and was not emancipated from it until tho 
payment of tho third hoo had been made Even 
then he continued to render tho family certain 
services and oould not live more than a few miles 
away without their approval Although a man had 
muoh greater power over his ohildren when the pay 
ment was oomplete, they continued to render greater 
respect to their mother's brother than to their father 
The custom has been muoh modified in recent times 
by economic causes, which have increased the amount 
payable and given the husband greater freedom 
from the oontrol of the bride’s family 


with the horns represented as if seen from above 
A thud lane group is oompoeed entirely of domestio 
animals Here also u a human figure m a crouching 
attitude, which to a oertam degree recalls South 
African art, hut also has undoubted Egyptian 
affinities Among the latest engravings, but still 
anterior to the oamel' period, are a number of 
vehicles drawn by horses and driven by men At 
Massauda were many rock shelters with engravings 
Among the most anoient, special mention is made 
of an elephant hunt, in which three elephants faoe 
two men armed with bows A thud man lies on the 
ground, while others are under the animals The 
most numerous groups are of domestio animals and 
men some ithyphalhc 

Investigations in a Japanese Lake 8 Yoahnnura has 
reoently described his researches into the biology 
physiography, physios and ohemistry of a small 
mountain lake near the Japan Sea (' Lunnologioal 
Reoonnaiasanoe of Lake Busy&, Hukui, Japan ” Set 
Hep Tokyo Bunnka Daigaku, C, No 1, vol 1, 1982) 
An attempt was made by the Hukui Fisheries Station 
to utilise this lake for the oulture of oold water fishes 
Lake Busyfi which is elongated from north to south 
with its basin in the form of a pail, lies m a deep and 
narrow valley, the river entering from the south and 
flowing out at the north to enter the Japan Sea The 
water is very turbid greenish brown from the bus 
pension of silt particles, and with no vegetation on 
the shores owing to the fluctuations in water level 
The Rurfaoe is very hot and the bottom very cold 
the water weakly acidic, the surfaoe water slightly 
supersaturated with dissolved oxygen, not due to the 
assimilation of tho phytoplankton but to the sudden 
rise of water temperature in this layer whioh is 
exposed to the surfaoe by the sinking of water level 


Rock-Engravings in Tripolitan*. Some of the results 
of a recent journey of archaeological exploration m 
Tripolitania are described by Paolo Gnuuosi in 
L’Anthropologxe 44 No 1-2 Until last year when 
two expeditions were at work, one being led by Dr 
L Frobenius, little was known of the rook engravings 
of Fexran and nothing of the stone age industries 
of that area The oasis of Brsch was made the head 
quarters of the Italian expedition, hut for Wadi 
el Ana), Ouban served as the base In the neighbour 
hood of Wadi Marsil, near Hamada el Homra, 
engravings of Bovid* were found, of whioh one bore 
« spheroid between its horns indubitable sign of 
Egyptian influence One of the drawings appeared 
to be a rhinooeroa, but was probably a badly-drawn 
member of the Bovid* Two large figures of ostriches 
were found near El Gheriat In style these recall the 
oldest engravings of southern Oran Two areas 
which proved very noh were the Wadis Zigza and 
~ u '-t— *uj|- At the former the superimposiUon of 

engrmSjpga made a relative chronology possible 
whwhoould be equated with variation m patina, 
style and technique The most ancient engravings 
showed gn-afies m mfine naturalistic style The lines 
were deeply engrafffi and highly patmated Similar 
figures at Diebel el Ouenat have been demonstrated 
fay the Abbe. Breuil to be related to Bushman draw 
ipifs Another group of later date shows an antelope, 
«Ki aurochs and a number of Bovida m profile, but 


very oomplex, which is an unusual feature m Japanese 
lakes There is no specially deep hollow but the 
shallow bottom is so steeply inclined that it oannot 
retain fine deposits What deposit there is is not 
decomposed mud but detritus of leaves and land 
plants The lake is regarded by the author as of the 
rich oligotrophio type The organic life oonsists of 
diatoms rotifers cLadooeran* and oopepods in the 
plankton, several fishes m the nekton and in the 
benthos Tubyfex »t the bottom in great abundance 
<16-20 metres), Bt%doehxronomu§ dominant at 10-15 
metres and a few Tanyput and Cktronomut jphmtotUt 
m the shallow bottom Fishes such os Saivehniu 
and Ccrrtgonu* transplanted to the lake can survive 

Isopods from the “Discovery" Expedition. Mioa 
Edith M Sheppard, m her monograph on the family 
Seroltd* (Isopod Onutaoea, Part 1, “Discovery 
Reports”, vol 7, 19SS) not only describes the qol 
lection made by the R R 8 Dweotwy II, the R MM 
Wxlhatm, Sooruby and the staff of the Manns Bio 
logi pal Station of South Georgia during the years 
1920-82, which is the most oomplete ever made both 
of species and specimens, but also grves a revised 
aooount of the genus SmroUt with disgnosfao ohareetsrs 
of all known sneoies, together with notes on their 
geographical distribution and general morphology 
Seven of the “Discovery” speoass are new to asMOoe, 
and of the fifteen shallow water ipeeiea (excfatdiag 
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tiro whioh are doubtful) previously reoorded from 
these waters, all exoept three have again been found ’ 
The genua, withlhe exception of One apeciee reoorded 
from San Diego, California, is entirely restricted to 
the southern hemisphere Most of tile species are 
confined to shallow water and the deep sea forma are 
comparatively few in number but have a much wider 
vertical as well as honsontal distribution The 
speoies fall Into four groups (1) outside the antarctic 
convergence, (3) mmde the antarotic oonvergenoe , 

(3) round the shores of Kerguelen Island, Crozet 
Island, Manon Island and Prince Edward Island, 

(4) ofl the shores of South and East Australia From 
analysis of the adult females in the present collection 
the author finds that breeding goes on throughout 
the year, and that the number of females in the non 
breeding oondition is comparatively small 


Microsynangu of the McduUosex Under the title 
The Structure of Certain Fossil Spore Bearing Organs 
believed to belong to Ptendosperms , Prof Halle 
(Kungl Sventka Vet Akad Handl , Bd 12, No 6) 
makes a valuable contribution to our knowledge of 
the miorosynangia of several genera attributed to the 
Medullosen A new group, Whittleseyuuo, basod on 
the miorosynangia, is proposed under which name 
are united several late Paleozoic spore producing 
organs characterised by very long tubular sporangia, 
an unusually strong vegetative development of the 
aynangium and unusually large spores Ooldenbergxa, 
nov gen , hitherto believed to be a seod of the genus 
Rhabdooarput, is now shown to be a large Bynangiura 
formed of 12-16 tubular sporangia arranged in a 
•ingle whorl enclosing a central oavity, whilst the 
supposed leaves or pinnules of WhUtleseya elegant 
are shown to be cupule like synangia campanulatc 
in shape and formed of very long tubular sporangia 
Boulaya, Aulacotkeca, nov gen ( Holooepermum ), 
CodonoUuoa and Dolerotheoa, nov gen (Dolerophyllum) 
are referred to this group The genus Potoniea u 
treated as the type of a seoond group, recalling the 
WhittleaeyiniB but differing m structure and in the 
swe and type of the spores In P adianhformis and 
P (Nmtropieru) Carpentten, the probably free 
sporangia are shown to bo long and tubular and to 
radiate from the bottom of the low, wide cup, whieh 
seems to be formed by a pinnule, the fructification 
being superficially likened to the oapitulum of a 
composite Zetttena fructifications are also shown to 
be synangia of the WhittieseyuuB type, though there 
(a no evidence that this genus belongs to the 
Ptandoeperm* 


/ Origin of Cultivated Tobacco The origin of cultivated 
tobacco, Nxcotuma Tabacum, is a problem of oan 
ndemble genetic interest In 1027, Clausen put 
forward the hypothesis that.it was derived from a 
hybrid of N syloestrts and N tomsntosa in which the 
chromosome number had been doubled This was 
based upon the foot that (1) N Tabacum has n « 24 
chromosomes, while m the other two species n — 12, 
(2) yben either of these speoies is crossed with 
N Tabacum the Fi hybrids show l*n + lSi chromo 
sotnes In meiosis, indicating that each had a haploid 
set homologoua with 12 of the Tabacum chromosomes 
Dr. D Kostoff {Bull Appl Bot , Ser 2, No 6, 
1022) has reoentbr reported upon extensive crosses 
involving thSss three speoies and alsohy Busby *, a 
woodjMrtemmed memos nearest N tomsntosa He 
Points out difficulties with the above hypothesis, 
based partly on the absence of woody varieties of 


Tabacum, partly on the fact that many vane tie# of 
tobacco have pink flowers, while those of N sytoestns 
are white ana those of tomsntosa and Rusbyt rose 
green, and partly on the chro m os om e behaviour m 
the various hybrids Bnesec has also argued against 
Clausen’s hypothesis on the basis of similar expen* 
meats Kostoff produoed the triple fertile species 
hybrid N Tabacum X ( N syhesiru X N Rusbyt) 
which he oalls N triplex , this appears to have 
originated from an egg cell of tobaooo (with 24 
chromosomes) meeting a male nucleus having 12 
sylvestrts and 12 Rusbyt chromosomes The hybrid 
thus has a complete haploid set of all three species 
and oombines all their characters It is, moreover, 
cy to logically balanoed and produces normal gametes 
Nevertheless, it shows variations, and from numerous 
cytogenetio studies of its hybrids the conclusion is 
reached that while tobaooo did not arise from the 
present sylvestrts and tomentosa, yet it probably was 
denvod from related forms which perhaps no longer 
exist 

Winter Pruning of Apple Trees The practice of 
pruning was devised long before the opening of the 
Christian era yet it is only in recent tunes that an 
attempt has been made to understand the funda 
mentals of the process Hatton, Grubb and Amos, 
working at the East Mailing Research Station, began 
experiments, and issued an early report in 1923 
Their work has been oontinued by Dr R C Knight, 
who has reoently published a further paper ( The 
Influence of Winter Stem Pruning on Subsequent 
Stem and Root Development m the Apple’’, J 
Pom and Hart Set , 12, No 1. 1-14, Maroh 1934) 
The earlier results are oonflrmed by improved expen* 
ments on more than five hundred trees of several 
varieties and grafted upon different rootstocks 
Winter pruning decreases the production of new 
roots, but increases shoot formation, though often at 
the expense of radial thickening There is, indeed, a 
decrease in the total amount of shoot growth, oon 
aidered as extension growth plus increase in girth, 
and the relation of new shoot growth to new root 
growth is remarkably constant No mfluonoo of stem 
pruning on the type of root system was found The 
practical point, that it is better to prune immediately 
after planting if extension growth is required, emerges 
from a consideration of the results 

Condensation of Water in the A tm osp her e M 9 
Bennett has reviewed (9«wt J Roy Met Soe , Jan 
1934) the present state of our knowledge in regard to 
the condensation of water in the atmosphere, the 
theory of which is found to bo very much more 
oomplex than waa formerly supposed Measurements 
of the sizes of droplets m fog and cloud made inde 
pendent ly by several observers within the last thirty 
years, and especially within the last three or four 
years, are commonly held to suggest that the masses 
of the droplets ore integral multiples of one of two 
standard minimum sizes, which appears to imply 
that the production of the larger drops takes place 
by the union of the smaller drops and not by their 
continuous gradual growth by condensation It was 
found further that the concentrations of chlorides in 
the droplets were integral multiples of the smallest 
concentrations ever observed It might be supposed 
that some very simple account of the process of drop 
formation could be based on these observations, but 
eooottimg tb Bennett, any such aooount is incomplete 
Another difficult problem is the question whether a 
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cloud or fog whioh is not subjected to changes of 
relative humidity u stable or whether it will tend to 
coagulate into larger drops The electno chargee 
oarried by the drop lets affect their vapour pressure 
slightly according to a relationship worked out by 
J J Thomson, the radius of curvature of the drops 
and the surfaoe tension of the liquid being among the 
additional controlling factors, but the effect on the 
vapour pressure of the chargee that have been 
measured is extremely small in the oase of droplets 
as small as those in a fog, such charges may, however, 
affect the rate of ooagulation of the droplets into 
drops It is evident that the parts played both by 
the electrical charges and by the relative humidity 
m the growth and coagulation of drops in cloud 
and fog remain to be discovered 

Scattering of Hard X-Rays A number of formulae 
have from time to time been used for the intensity 
of the Compton scattering of hard X rays, m particu 
lor one derived by Klein and Nishma on relativistic 
quantum mechanics J Read and C C Launtsen 
(Phyt Rev, April 1) have tested this formula ex 
perlmentally using a high potential X ray tube and 
a crystal spectrometer The absorption per electron 
was measured in carbon and aluminium over a wave 
length range of 20-00 X units (250-600 kv ) Over 
this range, the photoelectric absorption by the 
electrons is small and nuolear absorption is not to 
be expected, while the Klein-Niahina result differs 
appreciably from those given by the older theories 
The experiment shows that the Klein-Xishina formula 
probably gives the oorreot scattering coefficient 
within one per oent over this wave length range 

Fine Structure of X-Ray Absorption Edges It is well 
known that when X rays are absorbed by a solid, 
the short wave side of the absorption edge shows in 
general a pattern of maxima and minima Aooordmg 
to a theory of Kromg the electron extracted from 
the atom may only move through the periodic field 
of the lattice with certain discrete energies, the for 
bidden energies corresponding to Bragg reflections of 
the electron waves This effect must be integrated to 
allow for the motion of electrons m all directions 
through the lattice The theory is confirmed by 
investigations of the absorption edges of nickel, iron 
and ohromium in the pure metals and in alloys of 
gradually varying lattice constant D Coster and 
Q. Klamer (Phyttca, January) have investigated the 
fine structure of the potassium and chlorine K edges 
m potassium chloride crystals, using a vacuum 
spectrograph The fine structures observed with 
these two elements were totally dissimilar, and if 
Kronig's view of the effect is to be applied to ionic 
crystal lattices, it seems that the rules which govern 
the transitions of the if electrons to the crystal 
lattioe are quite different in the case of the Cl- ion 
and the K+ ion 


Optical Isomt ns m of ths Menthols and McathyUaunts. 
Prof J Read and Mr W J Grubb have now de 
scribed ( J Chtm Soc , March) the isolation and 
characterisation of the last of the menthols’’, 
namely, d nso mo menthol, thus bringing to a suo 
eessflil oonehuMoiraa brilliant senes of researches 
earned out by Prof Read and his oolleagues upon 
the highly complex group of men thy lam mes and 
menthols, all the stereonomendes of which have now 
been isolated and characterised Some idea of the 


fonxudsble nature of the problem involved will be 
‘formed when one realises that the eit trout jsomensm 
of the parent menthone molecule is oompboated not 
only by the asymmetry of two dissimilar carbon 
atoms at the points of attachment of the methyl and 
isopropyl groups but also by the development of a 
third oentro of asymmetry’ at the position of the 
original keto group Thus menthylamine and menthol 
each give, rue to eight optically active isomers, of 
which only four are needed for complete oharae 
tensation In addition, there are the oomepondmg 
inactive dl forms to be considered Comparison of 
the optical rotatory powers of the various compounds 
of the whole group reveals a complete parallelism 
between the amines and the aloohols, thus showing 
that the four sets of compounds are atereoohemioally 
analogous, although the relative molecular con 
figurations are not yet to bo regarded as finally 
settled Thu work forms a valuable contribution to 
the study of stereochemical problems 

Propane-treated Automobile Oil Science Service 
Washington, O C has recently issued a Mail Report 
describing a new method of production of lubricating 
oil Propane, as a liquified natural gas, is mixed with 
asphaltic base petroleum The two liquid* separate 
out into two layers, but not until the propane has 
extracted the desirable components from the asphaltic 
layer The propane layer u then recovered with 
nitrobenzene, which cleans it from traces of remaining 
asphalt, and the lubricant is finally obtained by 
evaporation of the propane solution Oil equal, if 
not superior, to Pennsylvania oil as at present 
refined can be produced in thu way from oheap 
western oil Proof of its efficiency is furnished by 
the results of stringent practical tests Cylinder tops, 
lubricated with propane treated oil, after 60 000 miles 
of high speed duty, were less than one thousandth 
of an inch out of the perfect circle Normally, under 
similar strain tha tops would have been deformed 
into an oval shape Comparatively easy production 
and efficient performance of such oil under test 
have «bne much to discount alarm caused by 
threatened exhaustion of good Pennsylvanian oil, 
sinoe Texas, Oklahoma and California are now m a 
position equally with Pennsylvania to meet the 
demand for this produot 

Colour Temperatures of Stare. In the Obstrvatory of 
May appears an account of a paper by Messrs 
Greaves, Davidson and Martin, to appear shortly in 
the Monthly Notteet of the Royal Attronomteal Somety, 
describing a revision of the fundamental scale of colour 
temperatures which the authors have worked out at 
Greenwich They have improved their photometric 
technique, but the change in the temperature scale 
is primarily due to a general revision of laboratory 
standards of oolour The temperatures which these 
authors actually find are very noteworthy, as they 
are markedly higher than previous estimates of oolour 
temperature and ionisation temperature For ex 
ample, the Greenwich temperature for the mean AO 
star is now 18,000°—to be compared with 11,000° 
quoted by Russell, Dugin and Stewart (“Astronomy”, 
Qmn and Co, New York, 1037) The Greenwich 
work oomes on top of some recent observations 
which indicate that the oolour temperature of ths 
sun is about 6,800 s , that is to say, definitely higher 
than the effective temperature, 6,740° The Green 
wxsh workers find 6,800° for the mean colour tern 
peratun of a number of GO stare 
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Chemical Syntheses under Pressure 

IY invitation of the president Prof 0 T Morgan, , in practioally all research sections of the Laboratory 
i an ordinary scientific meeting of the Chemical These autoclaves which have been constructed in 


Society was held at the Chemical Research Laboratory 
on Thursday, June 7, when three papers were con 
tnbuted illustrating recent researches in the Labors 
tory on syntheses of organic substances under pressure 

Mr R Taylor described the circulatory plant 
(afterwards seen in operation) employed in studying 
condensations between carbon monoxide and hj dro 
gen at 400° and under 250 atmospheres in the presenoe 
of various catalysts with a rate of circulation 
of about 80 litres of compressed gas per hour 
In these researches, attention has been directed 
specially to the production of alcohols other than 
methyl aloohol (methanol) With a aatalyst consisting 
of oobalt sulphide mixed with oxides of copper and 
manganese, an optimum yield of ethyl alcohol was 
obtained although this synthesis was always accom 
panted by large amounts of methane Systematic 
fractionation showed that more than ninety per cent 
of a product (bp 788") consisted of alcohols with 
unbranched chains among which n hexyl and n heptyl 
alcohols were identified Branched chain products 
were represented by Mobutyl aloohol 2 methylbutanol 
and 2 methyIpentano 1 A manganese chromium 

catalyst strongly alkalised by rubidia gave a product 
in which all alcohols identified above the C, compound 
had branched chains Another catalyst containing 
oobalt and strong alkali gave a mixture of branched 
and straight chain alcohols 

The chemical reactions involved in these syntheses 
were discussed and successive aldolisation and 
hydrogenation were suggested as the directive 
mechanism For straight oham alcohols acetaldehyde 
(a product actually identified in these condensations) 
must be present to provide the active hydrogen for 
aldolisation, and its condensation with propaldehyde 
would eventually lead to n amyl aloohol When prop 
aldehyde fUmuhes the active hydrogen the final 
product is 2 raethylpentanol It may become possible 
to build up aloohols with a predetermined number of 
carbon atoms 

Dr D V N Hardy indicated an alternative me 
chanism by whioh it is supposed that carbon monoxide 
is added directly to alcohols with production of acids, 
which may then be reduced to aldehydes and 
aloohols The condensations between methyl aloohol 
and carbon monoxide have been studied at 820° 840° 
under a pressure of 180 atmospheres in the presenoe 
of phosphoric acid The gas wss circulated at a rate 
of 2 cubic metres per hour, and 120 gm of methyl 
aloohol vapour was introduced into the system during 
the same period Aoetio acid and methyl acetate 
were obtained, together with an oily layer containing 
high boiling hydrooar bona from which hexamethyl 
becuene was isolated When 2 per cent by weight of 
copper phosphate was added to the phosphorto acid, 
tms oily layer was no longer formed and larger pro 
portions of aoetio acid and its methyl ester were 
obtained Some dimethyl ether was identified but 
as it did not accumulate m the system it may be 
regarded aa a reagent These experiments favour the 
view that a methylene radical is produced whioh 
unites with oarbon monoxide to fonp ketone, this 
reaotive compound being then hydrated and methyl 
ated to aoetio amd and methyl acetate respectively 

Dr D D Pratt dismissed tire use made of autoclave* 


the laboratory workshop have capacities ranging 
from 60 o o to 10 litres , they are capable of with 
standing pressures of 200 atmospheres at tern 
peraturee up to 460 

Phenols aromatic hydrocarbons and bases undergo 
oarboxylation when condensed with oarbon dioxide 
under pressure in presenoe of catalysts such as 
aluminium and sine chlorides 

High pressure animations of alcohols and phenols 
have led to significant results Resorcinol and oromol 
heated to 200° with aqueous ammonia give rise to 
m anunophenol and 6 ammo m oreeol respectively 
In similar circumstances resorcinol and ethylamino 
furnish m ethylammophenol an important colour 
intermediate 

Autoclave experiments have been made on the 
reactions between hydroxyl io compounds and am 
monium chloride At 300° ethyl aloohol gives a 
mixture of mono di and tn o thy lam men separated 
by fractionation through a Duftou column At 320°- 
350° phenols are converted into a mixture of primary 
and secondary amines This animation whioh is 
particulaily successful with m cresol and symmetrical 
xylenol is of technical importance, sinoe the resulting 
m toluidine and 13 6 xyhdine are not readily 
obtained by suoctssive nitration and reduction from 
toluene and m x> lene In these animations of phen 
olio homologues the effect of orientation in the 
aromatic nucleus is plainly discernible In the 
diphenyl senes the ammonium chloride reaction on 
2 hydroxydiphenyl and 2 2' dihydroxydiphenyl 

leads respects ely to o xenylanune and carbazole, 
another important colour intermediate 

At the conclusion of the meeting the visitors were 
conducted through the laboratories in which exhibits 
and demonstrations had been arranged illustrating 
the following researches — 

Synthetic production of methyl and other aloohola 
from oarbon monoxide and hydrogen and the 
synthesis of aoetio acid from methyl aloohol and 
oarbon monoxide i or the characterisation of higher 
aldehydes and aloohols it is necessary to have 
authentic specimens of well-crystallised derivatives, 
and a collection of these products was on view 

In the tar section there were demonstrations of 
shirlacrol a now wetting agent used m meroensmg 
ootton and of the extraction of catechol and re 
soroinol from industrial liquors The identification 
of tar constituents involves the synthesis of higher 
phenols and oomplex aromatic hydrocarbons Du 
tinotive specimens of such products were exhibited 
together with fuel oils derived from the hydrogena¬ 
tion of tars In the road tar section a large scale 
plant for the separation of the crystalloid and resmoid 
constituents of tars was m actual operation 

The allied sections of chemotherapy and synthetic 
resins were illustrated by comprehensive collections 

Inorganic chemistry was represented by researches 
on the aerial and immersed oorromon of metals, the 
production of base exchange materials from English 
clays and the isolation of rarer metals such as 
germanium and rhenium from British minerals 
The exhibits arranged by the microbiological and 
dental investigation sections were also greatly appro 
ciated by the visitors, who numbered about 260 



918 


NATURE 


Juke 16, 1934 


New Regulations for the 

T HE Committee of the Natural Scienoea Tnpoe 
at Cambridge has issued a report on the 
regulations for that Tnpoe The changes suggested 
m Part I are consequential on the reoommendations 
of the Syndicate on Medical Courses and Kaamma 
tions New half subjects are mtroduoed m bio 
chemistry, physical and inorganic chemistry, organic 
chemistry, pathology and soology (mathematics is 
already a half subject) Every candidate must take 
at least three whole subjects or at least two whole 
subjects and two half subjects 

Anatomy (a whole subject) is to consist of approxi 
mutely equal proportions of topographioal anatomy 
and scientific anatomy (embryology and morphology) 

A broad, rather than a detailed, knowledge of topo 
graphical anatomy will be required The questions 
will deal mainly with the general architecture of the 
body and will not require a detailed knowledge, 
except of the more important areas In the papers 
on physiology there are to be some optional questions 
on pharmacology, but it will be possible to obtain 
full marks m physiology without attempting any 
questions in pharmacology 

The half subject pathology is to be treated from 
the point of view of abnormal biology and is to 
include the variations whioh may occur in the 
structure and functions of living tissues and organs, 
together with the biology of parasites bacteria and 
viruses In the half subject biochemistry, a know 
ledge of the chemical processes associated with the 
normal life and growth of animal and vegetable 
lisms including micro organisms is required 
Part II, one of the four papers in geology and 


Natural Sciences Tnpos 

m mineralogy and petrology is to be oommon to 
both subjects Candidates m geology may substitute 
one of the papers m mineralogy for one of the papers 
in geology and vice versa Candidates in physiology 
may substitute for a specified paper m physiology 
a paper m pharmacology or for two specified papers 
m physiology two papers m experimental psychology 

In Part B (chemistry), the first two papers will be 
of suoh a nature as to teft the candidates’ knowledge 
of general chemioal science The third and fourth 
papers will be set so as to enable candidates to show 
a specialised, knowledge of some of the subdivisions 
of chemistry They will include questions m in 
organic, organic, theoretical arid physical ohemutry 
colloid scienae metallurgy, crystal chemistry j and 
candidates will be allowed complete freedom of 
choice in the questions which they attempt A 
sufficient number of questions will be set in each of 
the subdivisions for a candidate to attain the standard 
of the first class by answering questions in cme or 
more of them 

In Part II (physics) the first three papers will be 
of such a nature as to test the candidates general 
knowledge of physios The fourth paper will be of 
such a nature as to enable candidates to show a 
specialised knowledge of some branches of physics 
This will contain a large choioe of questions so that 
it will not be necessary for a candidate to have a 
specialised knowledge of all branches of the subject 
Thu paper will include a sufficient number of ques 
tions on crystallography and ciystal physios for a 
candidate to be able to gam full marks on the paper 
by answering questions on those branches only 


Russian Studies of 


the Stratosphere* 


P LANS for the ascent into the stratosphere in 
the USSR were first made m December 
1032, and after various preparations the actual 
aaoent was made on September 30, 1083, by 0 A 
Prokofiev, K D Godunov and Bimbaum A height 
of nearly 19,000 metres was reached The Central 
Geophysical Observatory has now issued a report 
in Russian of the ascent 

The original intention was to take measurements of 
the pressure and temperature of air intensity and 
hardness of oosmic rays, intensity of olootno field 
conductivity of atmosphere, intensity of solar radia 
tions, and analyses of the air, at various heights 
It was, however, decided that m order not to over 
hurden the balloon with the weight of all the neoes 
May apparatus, the measurements of the intensity 
of electric field and solar radiation, as well as the 
observation* on the oonduotivity of air, were to bo 
postponed to the subsequent aaoents 
The intensity of oosmio rays was measured by 
means of a KolhOrater electrometer, made of iron 
volume 4,200 cm * and elootrostatio capacity 0 30 cm 
During the aeoept, the electrometer was oharged by 
means of an ebOnite rod Measurements were mado 
between the height* of 9,600 metres and 10,900 
metres, the maxmqgm possible error waa estimated 


■SBSajby variow ntfam* Pp M Tamtefud lttl Inb 


as S per oent The results obtained show fair agree 
ment with Prof Piccard s observations but there is 
a discrepancy of more than 30 per oent with the 
results of Prof Regener 
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In order to measure the hardness of oosmio rays, 
a specially adapted Heaae electrometer was used, 
volume 1,100 cm ', electrostatic capacity 1 2 cm 
The electrometer was oharged again by an ebonite 
rod, and was placed in a lead filter, with a wall 
thickness of 30 mm The first set of measurements 
was taken at the height of 17,000-17,000 metrea, 
when the electrometer waa oovered by the lead filter 
on all Bides The ionisation found waa 838 ion* 
per o o per sec, with a possible maximum error 
estimated at 8 per oent A second set of measure 
raents waa taken at the height of 17,400-17,900 
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metree, but with the lead lid of the filter taken oil 
The wmi st t.Km found in this oue wu 416 ions per 
o opereeo.withm a possible error of 8 per oent 

Tide aenea of naulta differs considerably from the 
reaulta obtained by means of the KolhO rater electro 
meter (height 16,460 metres), and with the results 
obtained by Prof Piooard Unfortunately, no 
measurements were made with the Heeae electro 
meter completely out of the lead filter The excess 
of ionisation is considered by the author (A B 
Vengo) to be due to the secondary radiations arising 
in the sino walls of the electrometer under the action 
of oosmio rays 

Samples of air in the stratosphere were taken 
by means of specially constructed glass balloons 
suspended outside Precautions were made to pro 
vent possible contamination by air or gases which 
might arise from the balloon itself The sample 
taking balloons were originally at high vacuum 
and were bpened and sealed electrically Pull 
descriptions of these small balloons are given 

In order to prevent contamination, samples of 
air were only taken during descent or when the 
balloon was floating Analyse? of the air samples 
were made independently by A V Moskvin in tho 
Electrophysioal Institute and by A A Tchoroponm 
kov in the Oaa Analysis Laboratory of the Central 
Geological Institute The following results were 
obtained 

(1) Pressure inside the balloon after reducing to 
the original volume (1,120 c c ) and to a tempera 
fcure of — 66° C was 47 5 i 2 mm mercury 


(2) No hydrogen was found 

(3) Hie percentage volume of oxygen was 20 95 
at a height of 18,600 metres 

(4) The oontents of nitrogen end the sum of 
inert gaees scarcely differ from the oontents of air at 
the earth’s surfaoe 

The results obtained were so unexpected that a 
suggestion had to be considered that, owing to some 
unforeseen ciroumstanoes the sample taking balloons 
were filled by air somewhere near the surfooe of 
earth This suggestion was disproved by measuring 
the humidity of air in the sampling balloons A 
mirror hygrometer was used At the temperature 
of liquid air no traoes of moisture were found 
Parallel experiments on specially dried air from the 
oarth s surfaoe with water vapour oontents estimated 
at 0 6, 0 1 and 0 02 mm mercury gave positive 
results on the same mirror Thu ruled out the 
possibility that the air m the glass sampling balloons 
was taken on the earths surfaoe, and the author 
(M I Golzman) suggests that there can be no doubt 
that tho air m the sample balloons was taken in the 
stratosphere 

The lowest temperature observed during the 
ascent was - 67° C Measurements were made by 
a platinum thermometer and Wheatstone bridge 

The rest of the pamphlet gives descriptions of the 
various pieoes of apparatus that were used during 
the ascent the way m which they were arranged 
inside the balloon and also of other equipment 
which was prepared but not used m order to avoid 
overburdening the balloon 


Archaeology of the Caucasus 


T HE late Prof Reginald W Fessenden author 
of The Deluged Civilisation of tho Caucasus 
(see Nature, 113 317 March 1 1024) who had 

devoted forty years to the study of tho prehistory of 
the Caucasus and had collected hundreds of thousands 
of references to tho area, left much material still 
unpublished at the tune of his death Additional 
chapters of his book and a number of collected papers 
have now been privately printed—unfortunately for 
purposes of reference, under the same titlo In these 
the author had put forward further applications of his 
theories whioh were based upon an intensive study 
of the mythology of ancient Egypt, Mesopotamia and 
Greeoe, of names, both personal and place names, and 
of ancient geography He again aimed at showing 
that there is evidence to support his view that not 
only was the Caucasus the land of the Book of tho 
Dead, the original home of the Egyptians, the scene 
of ancient stones such as that of the labours of 
Hercules and the plaoe of origin of Abraham , but 
also that it is the oentrwfirem which sprang all the 
great civilisations of antiquity, as well as the place 
of differentiation of the white and black races from 
a negnto stock 

Prof Fessenden here also attacked the question of 
Atlantis and the Platonic numerical cipher of the 
‘ Cntias", aa well as the Egyptian origin of masonry 
The author was neither an archaeologist nor a philo 
logut f and in working out the identification of 
Harries of places end the interpretation of references 
in the traditions, he used material of very unequal 
value indiscriminately Yet his suggtaions at times 
were remarkably acute His theories attached a 
significance to the Cau c asian area which archno 


logical research nmj well confirm, at least, in 
part 

There has been a number of indications recently 
pointing to tho importance of tho Caucasus as an 
area for exploration in relation to the early prehistory 
of adjacent countries , while the richness of the 
country on the eastern side of the Caspian in evidences 
of antiquity has to be soon to be behoved This must 
not be taken to endoreo Prof Fessenden s belief that 



period which he held according to tradition, had 
been buried m subterranean chambers Reference at 
the moment is opportune, as the time is npe for 
action The Soviet Governments are willing, and 
indeod anxious to oo operate with outside bodies in 
the work of anthropological research They have 
already approaohed the United States, and one joint 
expedition has boon at work on an ancient Gothic 
site in tho Crimea on behalf of the Academy of the 
History of Anoient Culture and tho University of 
Pennsylvania Museum This expedition has enriched 
the latter institution to the extent of 3,600 ob¬ 
jects, ranging m date from the bistono period to 
1600 b o The matter is not without urgency, aa 
m certain areas the exploitation by tho Government 
of material resources is a source of danger to the 
antiquities 

In the northern Cauoasus the construction of an 
immense hydro electric station will inundate a large 
area m which, it is estimated, in a year’s time, some 
hundreds of burial mounds and tombs of the early 
bronze age and other archeological monument# of 
later data, belonging to the Seythio, Gothic or Tartar 
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civilisations, will have been irreparably damaged or 
entirely destroyed In order that something at least 
may be saved, the Soviet Academy for the History 
of Early Culture has again asked for the oo operation 
of the University of Pennsylvania Museum As the 
level of the water has already been raised 19 ft in 
the past year, it will be possible to save only a limited 
amount by excavation before next autumn, when 
the work is to be completed Yet the value of the 
material which ib thus being lost to archeological 
science is incalculable Not merely has the north 
Caucasus been examined only very imperfectly but 
also the implications of the discoveries already made 
in this area are very little appreciated On this 
point it is worth while to glanoe at a communication 
by Prof V L Avdief of Moscow on the relations of 
the Caucasus and early Egypt, which appears in 
Ancusnt Egypt and the East, Pts 1-2, 1033 

Prof Avdief points out that the moat valuable 
evidence on the cultural relations of the Caucasus 
and the countries of the ancient East is to be expected 
from the monuments of the ohaloolithio and bronze 
age cultures of the Koban type in tho Euxine region 
In the Ossetian and Kabarda Balk ana Autonomous 
Region of tho North Caucasus, where the author 
oonducted excavations in 1931-32 the bronze and 


ohaloolithio cultures arc well developed Here there 
were extensive deposits of oopper ore, which mdeed 
are not yet exhausted In prehistoric tunes the tribes 
constantly extracted and worked these ores Tho 
numerous bronze objects recently discovered m that 
area present close resemblances to those found at 
Koban For example, a small stone hatchet, possibly 
ceremonial found near Nalchik, fairly polished, with 
a oentral bored hole and partly bent downward 
resembles one found at Koban The pottery with 
incised line decoration painted white, the representa 
tion of animals m bronze akin to tho Koban ‘animal 
style and Anally the mode of bunal in stone cists 
exemplify the same relation 

Certain objects found at Balltana show relation 
ship with ancient Fgyptian culture One of the 
most striking w an anthropomorphic deity standing 
in the middle of a circle which may symbolise the 
sun It is comparable to a representation of the god 
Bee or Pateka Late Egyptian (Hellenistic or Roman) 
objects found in Balkans prove cultural or commercial 
relations in tho Amt millennium B c , and these re 
lations are shown by a number of objects of domestic 
purpose to have extended to Assyria and Babylonia, 
although the actual trade routes are difficult to 
establish 


Energy Relationships 

I N opening a discussion at the Royal Society 
on May 10 on the Energy Distribution in 
Moleoules in Relation to Chemical Reactions 
Mr C N Hinshelwood referred to some ununolecular 
reactions in which the velocity curve seems to be 
composed of several curves superposed, and suggested 
an interpretation m which several virtually inde 
pendent reactions are taking plaoe at the same time, 
all ununolecular and differing only in the values of 
the various characteristic constants It is supposed 
that once a molecule has received its activation 
energy the internal rearrangement of this is relative 
ly difficult, and according to the original way m 
which the energy was placed in the molecule there 
will be a different probability of chemical deoom 
position 

Investigations show that with certain substances 
moleoules with activation energy differently located 
or distributed seem to behave as virtually inde 
pendent entities for kinetic purposes that there is a 
limited number of types of such moleoules, and that 


in Chemical Reactions 

the chance that activation energy is communicated 
to a molecule m such a way as to cause rapid deoom 
position is relatively much greater m substituted 
molecules such as C.H.GHO as compared with HCHO 
Investigations m liquid systems seem to suggest that 
there are two extreme cases, in one of which the rate 
of reaction is primarily determined by the acquisition 
of the necessary activation energy, and m the seoond 
a probability factor independent of temperature is of 
equal or greater importance and the reaction velocity 
is many powers of ten smaller than the activation 
rate 

There is a suggestive connexion between this and 
the remarkable catalytic effect of solvents often 
roughly parallel with their polarity, on one hand, 
and on the other hand with the fact that m reactions 
where one of the reactants is an ion, the rate is usually 
nearly equal to the activation rate as though the 
great electrostatic forces oontnbutod a perturbation 
powerful enough to increase the transformation 
probability to nearly unity 


Barking Power Station 


T HE new generating station of the County of 
London Electric Supply Co , Ltd , « situated 
at Barking on the bank of the River Thames about 
half a mile below Barking Creek Its output is now 
890,000 kilowatts, the largest m Britain, and when 
completed it will be about 600,000 kilowatts and 
will probably be the largest m Europe It plays the 
part for the south-east England area m the 
Electricity Board’s scheme Ten circuits 

_ je on Barking, six at 133 kilovolts and four 

at 66 kv The Board's transforming station is 
situated on the opposite side of the road to the 
power station and m equipped with several very 
large high tension transformers 


The Company with its associated companies supply 
power over an area of about 8,000 square miles ft 
supplies four London borough* and a large number 
of the inner suburbs In addition, it supplies various 
districts m Surrey and Essex The associated oom 
panws feed large parts of Kent and Sussex It u 
also developing outer areas under various electrifies 
tion schemes According to Dtetnbvtton of BUotnoUy 
of February, published by Messrs W T Henley's 
Telegraph Works, it is intended ultimately to pro 
vide a supply for each village or township m the 
area having a population of 000 or more persons 
In addition, transmission lines along the route Will 
m due course be tapped at any pom! where a de m a nd 
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exist* There are now more than seventy towns and 
villages where electric supply is available There 
are several large poultry farms where electrio 
hatcheries are m operation Farms also use the 
electric supply for fruit and vegetable oanning and 
thore are flour mills small water and sewerage 
•schemes, gravel and sand pits bnok making and 
timber yards and sawing mills where it is employed 
In addition to supplying electricity m bulk to 
many supply undertakings it also supples for 
traction purposes the London Midland and Scottish 
Railway and the London Passenger Transport Board 
(Morden Tube) 

The new extensions of the Barking power station 
work with a boiler pressure of 800 lb per sq inch 
The temperature of the steam is therefore about 
800° F A few years ago it looked as if a still higher 
pressure would become the standard In Amenta 
steam pressurcs of 1 200 lb per sq inch were first 
used , later pressures above 3 000 lb per sq inch 
were used in Europe Seeing that the new Battersea 
power station works at between 600 lb and 650 lb 
pressure and that the new Fulham station is being 
designed for this pressure it looks as if 650 lb 
would beoome the standard pressure It is interesting 
to remember that early steam boilers worked with 
pressures of about 8 lb 


University and Educational Intelligence 

Cakbhidob —The following appointments ha\o 
been made —J H Driberg University lecturer in 
anthropology. Dr 8 Dickinson Umvorsity loctur r 
in mycology in the Department of Agrit ulture W I 
Dowson (Christs College) Univtrsitj lcctuur in 
m> oology m the Department of Botany and Dr H 
Godwin (Clare Collegi) University It cturer in b fcany 

The degree of M A honoris causa has been ci nft nvd 
on Sir Charles Martin formerly director of th< I i«t r 
Institute of Preventive Medicine and professor 
of experimental pathology in the University of 
London 

At Oirton College Dr O laussky and Dr C 
Leubuscher have been elected to research fellow 
ship* 

On June 6 the following honorary degn es amc ng 
others were conferred S< D Prof Alfred howler 
Yarrow research professor of the Royal Society and 
professor of astrophysics m the Imperial College of 
bcienoe LittD Prof Samuel Altxander honorary 
professor of philosophy m the University of Man 
Chester 

Liverpool— The Council of the Lnivorsity hns 
aooepted with regrot the resignation of Mr R O 
Street senior lecturer m applied mathematics on his 
appointment to the chair of mathematics in the 
Royal Technical College Glasgow 

The University of Berne has conferred the honorary 
dogma of D Sc on Prof 8haro Jones director of 
veterinary studies and professor of veterinary 
anatomy in the University in recognition of his 
servnoe^ to veterinary education and his distinction 
in hu own branch of Research 

Baaumnn —The title of emeritus professor has 
been conferred on Prof Edward Mellanby formerly 
professor of pharmaoology in the University 


Science News a Century Ago 

Th* Royal Society 

At the meeting hold on June 19, 1834 fourteen 
papers were taken, amongst those a paper submitted 
on borings and ravages in timber by William Thomp 
son vioe president of the Natural History Society of 
Bt Host was widely reported at the time The opinion 
advanced that the Ttredo navalts had ceased to be 
found on the British coast was shown by the author 
to be erroneous since numerous specimens had been 
collected from the piles used in the formation of the 
pier at Portiiatnck w Ayrshire 

The subjoined letter from Mr J G Children 
Sec R S addressed to Mr Francis Baily, vice 
president was read : British Museum Juno 19 
1934 His Royal Highness the President re 

quests that when you adjourn the meeting this 
< vening to the 20th of November you will have the 
goodness to ixpriHR his groat regret that unfortu 
natoly the stab of his health and sight has lately been 
such as to render it imp stable for him to preside 
at the ordinary meetings of the Society so regularly 
as it was his anxious wish to have done His Royal 
Highness bogs you will assure tho bociety that his 
absence has been occasioned by the cause alluded 
to alone and from n > feeling of diminished interest 
in tho prosperity of thi Royal Society or of regard 
and respect for th tillows on the contrary Hl« 
Royal Highness hopes that by tho blessing of Prov l 
Hence his hialth will soon bn in all respects so far 
re established as to enable him on the reassembling 
of the bociety to n sumo tho chair and fill it with 
that umnterruptf 1 regularity whuh it is His Ro\al 
Higl ness s most anxious wish to observi in whatever 
duty he undertakes PS His Royal Highness n 
quests you will in his name bid tl e Ft Hows heartily 
farewell till hi meets them again m November 
(Proc R y Soc vol 3 ) 

Cause of the Aurora Borealis 

A paper On the Nature and Origin of the Aurora 
Bonalis by the Riv George Fisher read before the 
Royal Society on June 19 forms an excellent illus 
tiation of the state of geophysics in 1834 Arguing 
from the general fact th it the Aurora Borealis i* 
devil ped chiefly on th edgi of tho kroztn Sea or 
wherever there is a vnst aecumulatun tf ice the 
author concludes that it is an t lei tni al ph nomenon 
arising from tho positive electricity of thi atmosphere 
diviinpid by the rapid condensation of the atmo 
sphere m tho act of freezing and the induced n gative 
electricity of tho surrounding portions of the atmo 
sphere and that it is the immediate consequence of 
the restoration of the equilibrium by tho intervention 
of the frozen particles which bi ing imperfect oon 
ductore become luminous while transmitting this 
electricity In tropical and temperate climates this 
phenomenon docs not ocxur because the electric 
oquilibnum is restored by means of aqueous vapours, 
a process which often gives rise to thunder and 
lightning 

Lardner on B*bba*«’i Calculating Machine 

A century ago few men of science were more widely 
known than Dr Dionysius Lardner (1793- 1859) who 
from 1827 until 1840 held the chair of natural, 
philosophy and astronomy m University College, 
London The writer of many textbooks he projected 
the Cabinet Cyclopaedia and secured for it the 
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co operation of Herschel, Brewster, Powell and other 
distinguished men He was also well known as a 
lecturer, and an June 21, 1884, he leotured to a 
crowded audience in the theatre of the Mechanics’ 
Institution on Babbage's calculating machine, to 
the coat of which the Government had oontnbuted 
largely, but the construction of whioh was then at a 
standstill Lardner dealt with the history and the 
principle* of calculating machines and referred to 
their importance for the construction of eorreot 
mathematical tables In its report of the lecture, 
the Ttmu said that it would be considered a matter 
of national oonoem if means were withheld for the 
completion of Babbage's machine The occasion was 
rendered notable by the preeenoe in the chair of 
Lord Brougham and the attendance of M A Dupin, 
the president of the French Chamber of Deputies, 
whom the Committee of Management elocted an 
honorary member of the Institution M Dupin 
was the brother of Baron Charles Dupin (1784 1873), 
the mathematician who had written on the raanu 
facturee and industries of England In announcing 
M Dupm’s election. Dr Birkbeok said he trusted, after 
what M Dupin had heard that evening, that he would 
be induoed to continue to lend his powerful aid and 
assistance to his brother in promoting the establish 
meat of similar institutions to their own m Franoe 

McCormick patents hn Reaping Machine 

There were many pioneers of the reaping machine 
but the outstanding inventor was Cyrus Hall 
McCormick (1800-84) Hw machine was exhibited 
at the Great Exhibition of 1837 and the Txmet said 
of it that ‘if it fulfilled its promise, [it] was worth the 
whole oost of the Exhibition” MoCormiok was the 
son of Robert McCormick (1780-1846) of Walnut 
Grove” Farm, Virginia, a man of many interests 
who himself attempted but abandoned the task of 
constructing a reaping machine At the age of twenty 
two years, young McCormick, undaunted by his 
father's failures, took up the problem and in a year 
or two produoed a machine which was tried with 
considerable success ‘ The fundamental principles 
in this reaper," a recent writer has said, the divider, 
reel, straight reciprocating knife, fingers or guard, 
mam wheel and gearing, and front-side draft traction, 
together with their peculiar combination, have 
proved essential to reaping machinery down to the 
present tune ” McCormick, faced with a nval m 
Obed Hussey, patented his important invention on 
June 21, 1834 He spent several years in perfecting 
it, but finding difficulty m getting his machines 
constructed, in 1847 founded a works at Chicago, 
then a small lake side port By 1861 he was building 
1000 machines a year and in 1867 constructed 
23,000 The firm he founded is now the International 
Harvester Company McCormick became very 
wealthy and many honours came to him, the Pans 
Academy of Saienoea in 1870 electing him a foreign 
member "as having done more for agriculture than 
any other living man" 

Magnetic Sumy of the British lilts 
In 1884 Cspt (afterwards Sir Edward) Sabine com- 
raenood, in conjunction with the Rev. Humphrey 
Lloyd and Capt (afterwards 8ir James) Ross, the 
first syste matic magnetic survey ever made of the 
British Islands The results were published m a 
senes of reports to the British Association, oom 
mono mg 1836. and the first observations (apart from 


some preliminary tests of instruments) appear to 
have been made by Sabme at Lunenck on June 21 
1834 The British Association report for 1836 oon 
tarns a "Magnetic Chart of Inland a d 1836” In 
1888 Sabine, almost single handed, extended the 
survey to Sootland and in 1887, with Lloyd, Roes 
and other collaborators, to England The recording 
plotting and combining of the observations to obtain 
the most probable mean results represent a ver\ 
large undertaking 

The Overland Route to India 
At a meeting of the Royal Geographical 8ooiet\ 
held on June 28, 1834, presided over by John Barrow 
a paper was read “On the Manners of the Inhabitants 
of the Southern Coast of Arabia and Shores of th< 
Red Sea, with Remark* on the Anoient and Modem 
Geography of that Quarter, and the Road through thi 
Desert from Koeir to Kenah” This paper wan 
communicated by James Bird, who had lateh 
returned by that route from India Bird had mad 
the passage from Bombay to Aden, and thence to 
Jeddah and Kosir by a steam packet, and the interest 
in his aooount was heightened by the project of steam 
navigation to India having just been made the 
subject for a publio inquiry 


Societies and Academies 

London 

Roysl Society, June 7 G I Taylor (1) The 
mechanism of plastic deformation of crystals Plastic 
strain is chiefly due to the sliding of one plane of 
atoms over its immediate neighbour in such a waj 
that the perfect crystal structure is re formed after 
each atomic jump Slipping oocurs over limited 
lengths of the slip plane, and this type of plastic 
strain necessarily gives rise to olastio stresses near the 
two dislocations which occur at the two ends of each 
of these lengths The assumption that suoh disloca 
tions will migrate through the crystal, owing perhaps 
to temperature agitation, under the influenoe of even 
the smallest shear stress, leads to a definite picture 
of the mechanics of plastic distortion (2) The 
strength of rook salt Experiment shows that plastic 
strain in rook salt is the mam factor determining the 
strength of well annealed crystals A recent theory 
of the strength of metals is applied to rook salt and 
shown to lead to a parabolic relationship between 
tensile stress and plastic strain It is concluded that 
the strain in rook salt oocurs in the crystalline parts 
of the structure where the crystal order is perfect, and 
that the strength is determined by the mean free 
path of the oeatres of dislocation The latter, which 
u of the order of 10 - * cm, w determined by the 
diatanoe apart of the faults and by the temperature 
The theory therefore assign* a definite function to 
the faults in determining the strength of crystals 
irrespective of thou: actual crystallographic or atonuo 
nature C A. Bnm* and H Litson . The 
crystal structure of oopper sulphate pentahydrate, 
CuSO,.5H,0 The oopper atoms lie on the special 
positions (000) and ($0) and the sulphur upon the 
general position (0 01 0 29 0 84) Four of the water* 
are arranged in squares around the oopper*, and two 
oxygens make with these approx im ate octahedra 
The fifth water u not co-ordinated, but is m contact 
with two oxygons and two waters All the waters 
■bow two oxygen bonds each, in accordance with 
recent ideas 
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Academy of Sckaccs, April S3 (OJt 198 1488-1556) 
Lour* Bor Remarks on the construction of a 
standard of self inductance J Haag The hypo 
thesis of fibres The elementary theory of elasticity 
supposes the elastic body to be oompoeed of small 
independent parallel cylinders to each of which the 
formula of extension is applied In general this is 
inexact The present paper discusses all the oases 
for which this hypothesis is rigorously correct S 
Iumo Heredity of gynodiceoia in PetiuxUa japont 
eut Sylvain Wachs Linear systems of unilateral 
quaternion equations W Marooulis The mini 
mum of power consumed by flying machines J truce 
GistoiAU The tensor of polarisation Adrien 
Jaqubrod Classification of atomic masses Jean 
Savard Compensation of the electronic energy and 
the energy of repulsion m the hydrogen molecule 
Th V Ionesou and Mlle Ionioa Cerxez A new 
method for amplifying and producing low frequency 
oscillations The apparatus described gives oscillating 
currents of 0 5-1 amp with frequencies between 
2 and 15 000 oyolos a second Ion I Aoarbiceanu 
The mean life of a spectroscopic term and width 
of the lines of the spectrum OmuKN The existence 
of the dimer O, in liquid oxygen From evidenoe 
baaed on the ultra violet absorption Hpeotrum the 
author ooncludes that liquid oxygen is a mixture of 
molecules of O, and 0 4 Ren* Audubxrt and Jean 
Rouluav Tho mechanism of the action of light 
on selenium electrolytic photocells F Bourion and 
E Rouykr Determination of the total hydration 
of lithium ohlonde ions R Trehin Comple 
mentary researches on the absorption spectra of 
sodium ohlonde in the ultra violet The absorption 
spectra show that there is a distinct difference be 
tween the nature of the absorbing particles m 
crystallised salt and in aqueous solution bait 
solutions in glycerol were also studied Marcel 
B allay The electrolytic deposition of nickel in 

media with pH higher than 7 0 LAon Piaux The 
Raman spectra of oyclopentanol of some aloohols 
derived from cyolopenteno and of 1 oyano 1 cyclo 
pentene A Michel LAvy and H Mubapttr Expert 
menta in micropyrotechny The luminous phenomena 
produoed by the detonation of a pruning explosive 
(lead aside) are due to the wave of shook and not 
to tiie expansion of gas whioh suooeeds it M 
Lemarchandb and Mlle D Saunikr Tho oom 
binations of the metalloids and basic oxides De 
sonption of the properties of the oompound Ag,OI, 
prepared by the aotion of iodine m oarbon tetra 
ohloride solution on anhydrous silver oxide Pxirrk 
Dubois The thermal decomposition of manganous 
■alts in a current of air H Pied and Mllk M 
Falctski Neutral xirooqium mtrate Crystallised 
siroamum nitrate oould not be prepared free from 
nitric acid but the application of the method of 
Schremssnakert gave remits which left no doubt as 
to the existenoe of the compound Zr(N0,),5H,0 
Mlle 8uzanxe HAmar The blue basic carbonates 
of oopper Georges Arraoon The acetylation of 
sorbose m the presence of pyridine The substitution 
of pyridine for sine ohlonde m the aoetylatlon of 
sorbose gives higher yields of the tetraoetate A 
Colani The combinations of uranyl oxalate with 
oxalates of the alkaline earths SAbajtcxn Sabbtay 
and LAoir Paltray The extension Of Oa nni n a ro s 
reaction to fatty and aryl fatty aldehydes A oom 
pariaon of tits authors’ application of the Ca n n is a e r o 


I reaction with the hydroxylamme method of determm 
| mg aldehydes Marius Badochb Researches on 
the dissociable organic oxides Ethyl 118 tnphonyl 
rubene earboxylate C aa H u 00,0,11, its dissociable 
oxide Edmond Urion Some reduction products 
of oyolopentenylformaldehyde Mm Guaisnxt 
Pilaud A third hydrate of phenyhnethylethyl 
betaine and its conditions of formation Henri 
Erhart Tho white earths of Lorraine their origin 
nature and natural we G I ucas Teotomo stud} 
of tho north region of Medjana (Algeria) J Coulomb 
The beginning of Love waves Robert Lami The 
heterogeneity of some physical characters of coastal 
basins A MAtkal Clouds in bands Boodan 
Varitchak The formation of organs of sexual 
reproduction in a species of the genus Saprolegnta 
m cultures in intro Tho formation of tho organa of 
sexual reproduction depends on the composition of 
the nutritive medium its hydrogen ion concentration 
and temperature Fernand Morrau and Mllr C 
Moruzi The sexual reactions between Asoomyoetes 
of different species H 8 Reed and J Dupbbnoy 
The histochemical detection of iron and xinc in the 
leaves of CUrut The disease known as mottle leaf 
in Citrus is amenable to treatment of the soil with 
sine salts Micro moderation of the leaves aooording 
to Poboard s method followed by mioroehemioal 
analysis shows the distribution of the xino in the 
tissues A Maigk Tho physicochemical conditions 
of formation of the amylogen vacuoles in the 
plasts Raoul Lbcoq and Jean Savare The rdle 
of the food equilibrium m the utilisation of castor 
oil by the organism H Biekry The preparation 
of protein sugar Mks Yvonne Khouvinb The 
synthesis of cellulose by Aotlobacter xyltnum starting 
with polyaloohols containing C t C 4 C, C 4 and C f 
G Waroollieb Auo Le Moat and J Tavernier 
The accidental presenoe of acrolein in cider brandy 
and pear brandy its formation at the expense of 
the glyoerol N 8tendal The presence of a glycol 
m the wax of the tubercle bacillus Description of 
the method of separation of a glyool phytoglyool 
C..H..O, the physical and ohemioal properties of 
which are given Maurior Piettre Physicochemical 

E henomona accompanying the physiological stimu 
ition of tho breast m females before the first 
parturition P I Spink and Mlle F Bujtnoer 
The experimental infection of the louse by munn 
virus of the exanthematie type 

Leningrad 

Academy of Sciences (Comptet rendu* ns No 4) 
V D Kupradze Integral equations for electro 
magnetic waves V Goooladzs Cauchy s problem 
for a generalised wave equation A solution of 
Cauchy s problem is offered V Kondratjev and 
D Ebopxln Atmospheric band of water vapour 
6324 A m the solar spectrum In the interval 170 A 
of the solar spectrum 235 new lines were found 
109 of thorn being of considerable intensity As 
regards Rowland s lines many of them proved to 
belong to water vapour S Arzybyshxv and A 
Toporbs A new method for the determination of 
mobility of metallic ions in alkali haloid crystals 
N Dobbotiw Angular distribution of protons 
ejected by neutrons A calculation made for 
F($) — cos <Ji shows that the data obtained are 
nearer to Cune a results (Php* Rev 44 1988) than 

to those of Auger and Monod Herzen (O R Acad fifrn 
Paris 196, 1988) P Lazarev N Podeorov, E 
JaxovleV and L Kuskinitch Researches on 
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adaptations in peripheral vision duralg different 
stage* of pregnancy The visual sensibility beoOmes 
dep re s sed a few days before the end of pregnancy, 
and the depression reaches its maximum during labour 
After labour, the sensibility rises considerably I 
Tchmrniaybv and A Rubinstein The reaction 
of pyndine with Clove’s and Gerard’s salts When 
pyridine reacts with Clove’s salt, a replacement of 
the molecules of ammonia by pyndine takes place, 
and (PyCl) a CI a Pt is formed In the reaction with 
Gerard s salt, pyridine replaces two ions of chlorine, 
with the formation of (NH,) t (PyCl),PtCl, The 
reaction with pyndino may serve as a qualitative 
test for these salts N Held and V Djachkov 
Studies in tho adsorption of organic subs tan oe* on 
crystal surfaces The adsorption of nonylio ttind on 
ban urn sulphate proved to belong to the type of 
ionic adsorption A Studitskii The interaction 
of cartilaginous tissue and the periosteum and its 
idle in the endoehondnal process according to data 
obtained from grafts transplanted on to the allantois 
V Novikov, A Gretchushnixov and J Bakmkn 
kov The accumulation of rubber in the roots of 
S«u tagyz as a result of its disappearance from the 
leaves B Lioxarev Now genera of Upper Palano 
*oic Braohiopoda A P Vinogradov Origin of 
iodine and bromine in oil bearing waters D Rostov 
Polygeneno hybrids oxponmentally produced Ex 
penments showed the possibility of obtaining tri 
generic and tetragmerio hybrids of sev< ral specs s of 
A tcoltana 

Comptts rendus, n a , No « —I Vinogradov 
Trigonometrical polynomials for complicated moduli 
8 Bernstein Diffusion with absorption V 
Kupradzk The proofs of existence and of unity 
in the diffraction theory V A Pock Approximate 
n presentation of wave functions of penetrating 
orbits V Kuznetsov and D Saratovkin Con 
tnbution to the problem of the primary crystallma 
tion of metals The orientation of monociystals 
is occidental, and the probable orientation is 
characterised by the angles X 0° and X — 30° P 
Budnikov Activation of the slags of blast furnaces 
and the preparation of olinkerlosa cement N Held 
and K Samoihvalov Studies in the aiUorption 
of organic substances on crystal surfaces (2) In 
fluence of electrolytes on the adsorption of the 
oetylalcohol by Ag,b Hg8 BahO„ and of the 
nonjlie acid by Ag,8 A Studitskii Conditions 
for the differentiation of the osseous tissue of a human 
embryo m grafts on the allantois I Koloiuez 
On critical period’ in the development of wheat 
There is a connexion between the greatest sensitivity 
of wheat to a lack of moisture and the time at which 
the formation of the generative organs begins L 
Dobrunov Growth peculiarities of hemp as a 
result of a lack of nutritive substances in tho soil 


Forthcoming Events 

Wednesday, June 20 

Royal Meteorological Society, at 5—Sir Napier 
Shaw The Natural History of Weather* 

I 8 AsUpowitsoh The Air Waves caused by the 
Fall of the Meteorite on June 30, 1908, in Central 
Siberia Dr F J W Whipple Pheno m ena related 
to the great Siberian Meteor*' 


iMrrmreiOK or Heating and VxsmcATnio Engineer*, 
June 18-20 Summer meeting to be held at Hastings. 
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Anthropological Method and Native 
Administration 

F ROM almost the earliest days of the stnentifio 
observation of peoples of backward culture 
it has been a commonplaoe of ethnographical 
literature to deplore the break np of custom under 
the impact of European civilisation This attitude 
of mind argues a certain oonfhsion of thought It 
u unquestionable that the contact of an indi 
vidu&hstic ooonomio and social system suoh as 
that of Western culture with a native society in 
which the unitary character of the group whether 
of the family or tribe with its attendant aura of 
religious sanctions is paramount has rendered 
more difficult the task of the investigator of non 
European types of sooial institution and has caused 
the loss to science of data of high value for socio 
logical studies but it has to be remembered that 
this very material of which the contamination is 
regretted does not probably in even a single 
instance represent a homogeneous or primitive 
cultural phase 

The more intensive becomes the study of 
the character and make up of speoiflo outturns 
the more apparent does it beoome that like the 
pure race in the classification of the varieties of 
mankind a primitive culture is an abstraction a 
logical postulate of sociological argument of 
which the material counterpart at this late date 
m the history of human development is never 
likely to meet the eye of the explorer Just aa the 
existing races of mankind are the products of a 
long process of racial oontaot followed by oppor 
tumty for differential development so the forms 
of social organisation whioh have hitherto pro¬ 
vided the subject matter of observation and 
record are the results of cultural contacts 00m 
bmationa of different strains of culture whioh 
have attained a certain measure of stability in a 
period of isolation partial or complete 
The disintegration of native custom is no new 
thing In modem times it differ* from previous 
manifestations of the effect of a dash of cultures 
whether inferred from cultural analysis or recorded 
in history only in the rapidity with which it is 
taking place and in the greater disparity of the 
conflicting elements Even the latter factor may 
be too strongly stressed It is indeed difficult to 
gauge the degree to whioh the present break up of 
oustom is more intense than those of the past 
How great for example must have been the da 
location whioh resulted from the disparity m 
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culture when a sedentary agricultural people of 
settled habits ni owa u n by a tribe of war like 
nomad paatoraUeta The molts may be aeen m 
the anomalous aooul groupings whioh followed on 
the Aryan invasion of India or the spread of 
pastoral peoples over agricultural Africa As a 
mare familiar, if leas extreme, example may be 
taken the change in social and economic organisa¬ 
tion which supervened on the moursion of the 
Saxons into a Britain the inhabitants of which 
bad attained a nice adjustment of tribal life to 
their capabilities in exploiting the land, or had 
beoome partially urbanised 

Where there has been a default of written 
reoords, these and similar hybrid cultures have 
had, perforce, to be studied each as an integral 
complex Their previous history has been purely 
a matter of inference As tome goes on, however, 
there is a steadily increasing number of peoples of 
whom it is possible to say that there are reoords 
to show that their culture is no longer as it was 
first seen or described by the white man For 
example, a recent account of female initiation in 
an African tribe reoords evidence for no lees than 
four modifications of ceremonial within living 
memory (“Valenge Women" By E Dora Earthy 
London, 1938) The fact that the evidence for 
these modifications was afforded by native record 
does not affect the principle For the present 
purpose the important point is that, so far as 
such cultural modifications may be regarded as 
corruptions of custom due to European contacts 
and therefore of negligible interest to the science 
of anthropology—as contrasted with forms of 
institution and belief reoorded at the point of 
earliest contact—there is danger that the aoademio 
study of man may be divorced from actual oon 
ditions, to the detriment of the science as an aid 
m practical affairs 

For many years British anthropologist* have 
urged that some knowledge of the principles of 
anthropological science is an essential element in 
the training of those who are to enter into official 
relations with the backward peoples of our do- 
pendenci e s, and a practical necessity m the suc¬ 
cessful administration of native affairs Unfor¬ 
tunately, human nature is not out to pattern and 
the application of general principles to cases in, 
1st us say, the heat of oonfliot between custom and 
authority has proved on oooaricn by no means so 
simple a Amotion of the spirit as it may have 
seemed In an aoademio atmosphere As a matter 
of experience, it has besn found that to think out, 


or to inquire into the impKoathmi of Custom m 
the light of scientific principles, makes a greater 
demand on the time and the mental flexibility of 
an already heavily burdened official than it u 
possible always to meet 
Under the administrative system known m 
‘ indirect rule’ the knot has been out, as indeed 
was inevitable to meet the needs of the situation 
by a direct record of law and custom as a working 
organism , but such a record, however strictly the 
collection of data has conformed to the canons of 
saientifio method, in so for as it is ‘particular’, is 
the raw material of anthropological science rather 
than a contribution to the sdentifio study of man 
as such Nothing is added to the interpretation of 
general principle* for the use of the administrator 
outside the immediate sphere of reference The 
indisputable sdentifio value of the official reoords 
from West Africa and New Guinea, m the form m 
which they have been given to the pubho, Is due 
to the non essential foot that the collection of the 
data has been entrusted to officials who happened 
also to be trained anthropologists 
The ultimate aim of indirect rule is too big a 
question to raise here It must Buffloe to point out 
that, for the present purpose, it may be regarded 
as static and conservative In other areas. In 
which methods of administration have developed 
out of a traditional native policy—too often, 
perhaps, a lack of policy—however much heed 
may now be given to the preservation of native 
custom making for stability, there has been a 
steady drift towards the disintegration of native 
modes of life This was an inevitable result of the 
conditions of white settlement and the exploitation 
of tropical and sub tropical lands Further, in 
times of stress, native institutions are apt to be 
set on one side, even when the subject of a pledge, 
as happened, for example, in the instance of the 
Kakamega goldfields in Kenya 
In these circumstances, it must be patent that 
the aoademio study of the saenoe of man—more 
particularly of man aa a member of an organised 
society, the subject matter of social anthropology 
—tends in an increasing degree to lose touch with 
the everyday problems of native life and ad 
ministration In academic studies) material re¬ 
corded thirty or forty yean ago may, and in rdne 
oases out of ten Will, have a greater si gn ifi p e nc e 
than the ocsuHtuxm of to-day. For the adminis¬ 
trator, the position is reversed While It may be 
eminently deerahle that he should have In mind 
the history of an institution, the important point 
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for bfe pr otect purpose is the modified foam 
assumed by, say. the nhleftsinahip, or the tenure 
of property witkn the fiumly, as a remit of the 
contact of members of the tribe or family group 
with white animation, and the social and economic 
conditions which have been introduced thereby 
Stall mare is it important that he should be able 
to gauge the course of further development by 
consideration of analogous conditions elsewhere 
Anthropologists in the United States have not 
been slow to grasp the implications of the changes 
which are taking place universally m the conditions 
of life among backward peoples They are now 
turning their attention to the special methods of 
inquiry whioh these conditions demand Dr 
Margaret Mead, in her book “The Changing Culture 
of an Indian Tnbe” (New York, 1932) has at¬ 
tacked the problem of the outcome of cultural 
contact on knee which, m part at least, belong to 
the methods of sociology rather than anthropology 
Her work, however, points the direction in whioh 
a novel technique covering the methods of social 
studies and cultural anthropology must be de 
veloped to meet the special type of problem arising 
out of the growing industrialism of countries such 
as India, China and Japan, in which indigenous 
culture and the conditions of the modem factory 
worker meet and react 


Fortunately far the anthropologist, progress 
among the majority of peoples of non European 
culture has not gone so far as to require that he 
should summon to his aid and adapt to his needs 
the special methods of sociological investigation in 
an industrial civilisation The extent, however, to 
which changing conditions impose a modification 
of method and outlook upon the investigator who 
seeks to gauge the tendencies of development 
where there is a oonfliot of the two diverse cultures 
of the so called 'primitive’ and civilised worlds, 
may be estimated from certain recent publications, 
of whioh two an by an American investigator and 
one by a British anthropologist* These three 
publicati o ns, though dealing with very diverse 
and widely separated peoples, nevertheless may 
legitimately be grouped together m virtue of a 
certain community of view They mark a change 
in the orientation of research and, it would seem, 
open a new chapter m the literature of ethnography 
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Dr Keating's valuable study of prese nt -day 
Samoa and his no lees valuable aooount of his 
investigations among the hill tribes of Luxon, in 
which he gives special attention to the achieve 
merit of the United States administration, serve to 
illustrate the application of anthropological method 
to the diagnosis and treatment of current diffi 
ooltiee His study of Samoa is particularly in 
straotave, for his sketch of native culture as it 
was before modification by European control 
shows how far the troubles, whioh have kept 
Samoa ‘in the news’ for so long, were due to a 
failure to understand the specific character of 
Samoan social organisation 

Dr Mbit’s study of Uganda stands in a some 
what different category, but her appointment to 
the reoently created lectureship in Colonial ad 
ministration at the London Sohool of Economics 
gives it an added interest Forty years ago the 
Baganda were what it was then fashionable to 
oall ‘naked savages’, albeit they had a very fairly 
well-developed culture of their own To-day they 
dress m European clothes and nde bioyoles, but 
their problem is still to a large extent unsolved 
How far they have progressed and the direction, 
may be gauged by Dr Man’s observations on the 
people and their reactions, and by contrasting 
them with the record made by the Rev John 
Rosooe more than thirty years ago 
In relation to the more general question, it is 
perhaps permissible to suggest here that Dr 
Mair’s experience m the field will afford her the 
basis for developing her aoademio function in the 
direction of making her lectureship a link between 
the more academic side of anthropology and the 
scientific study of, and formulation of a prj^tioal 
policy in relation to, the changing habits $£ a 
people in the throes of a cultural oonfliot * 
The present trend of development among 
peoples of backward culture, therefore, would 
seem to be leading m anthropological studies in 
relation to practical affaire to the old and familiar 
oonfliot between the 'man in the armohair’ and 
the 'man on the spot’, who claims an intimate 
acquaintance with conditions as they are and, 
therefore, assumes the sole right to decide upon 
them Unless the scienoe of anthropology, a* 
understood academically, is prepared to adjust its 
outlook and to revise its methods to embrace the 
dynamic as well as the statio elements in culture, 
it is by no means oertsin fhat, as m the past, the 
advantage willlje with thoec who rely on the results 
of aoademio tfsiping 
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Art, Science and Morality 
Beauty and otiur forms of Value By Prof S 
Alexander Pp x+806 (London Maomillan 
and Co, Ltd , 1938 ) 10s fid net 
N this work Prof Alexander has applied what 
Home called “the experimental method of 
reasoning” to the investigation of the whole 
range of values Both the origin and the nature 
of beauty, truth and goodness are to be under 
stood by considering how human beings came to 
value them few their own aakes and what human 
impulses produoe them The sciences of value are, 
as Hume thought they were, sciences of human 
nature’ Their method is psychological and 
anthropological The differences between the 
higher or mtnnsio values are to be explained as 
due to the different ways in which a human 
individual reacts contemplatively’ to his natural 
and social environment, complicated by his m 
stmetivo need for conformity with his fellows 
To account for the opposition between value and 
dis-value which is found m each of the spheres 
of art, saenoe and morals, we have to recognise 
that judgments of value are not purely subjective, 
but an relative to the ‘standard mind’ of any given 
society The measure of the truth of value 
judgments is neither to be found m any a priori 
principles apprehended by reason nor in characters 
which belong to the object valued independently 
of the evaluator, but m the representative man 
who embodies the prevailing taste of the society 
in which he live* Thus m order to account for 
the existence of standards of value, we do not 
need to abandon the ‘experimental method’ or the 
point of view of human nature Anthropology 
and sociology will explain, where individual 
psychology cannot, how standards of value 
originate, compete and come to prevail 
The same method was applied by Prof 
Alexander to reach very much the same results 
in “Space, Tune and Deity’’ The most notable 
feature of the new work is a much more developed 
and complete exposition of his theory of beauty, 
whioh occupies the first half of the book Truth 
and moral goodness are then briefly elucidated by 
considering the resemblances and differences 
between them and the value of fine art, and the 
‘lower’ values of satisfaction in man and the 
animals are treated finally m relation to, and in 
contrast with, the ’higher’ values 
i, The values of beauty, truth and goodness are 
not, in Prof Alexander’s view, qualities of the 
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objects to which we attribute them He describes 
them as "relations’’ between the objects which 
are called valuable and the evaluator They are 
“tertiary” or relational qualities whioh are ex 
penenced as the satisfaction by the relevant 
objects of certain specific impulses in the mind 
when these have beoome, as Prof Alexander puts 
it, “contemplative” Thus beauty consists in the 
satisfaction of the constructive impulse, truth m 
the satisfaction of ounoaty, moral goodness id 
the satisfaction of the social impulse In beoommg 
contemplative' these impulses are gratified for 
their own sake—not in the ordinary course of 
ordinary practical living—through the creation of 
a new produot (a work of art in the case of beauty 
an organisation of our passions and desires in the 
case of moral goodness, a scientific theory m the 
case of truth), which would not have existed but 
for the interference of the human mind with 
Nature These products are created by the oorre 
sponding impulses for their own satisfaction , and 
with them the mmd enters into a peculiarly inti 
mate relation which confers value upon them 
The higher values are thus relative to the mind, 
but they are not, Prof Alexander insists, sub 
jeobve , they are objective in the sense that they 
are relative to a ‘standard’ or typical mmd 

Prof Alexander’s presentation of his ease is 
intentionally descriptive rather than Critical or 
controversial This has its advantage#^ well as 
its disadvantages Throughout the cook he is 
anxious to let the facts speak for themselves and 
not to twist them m the interests of a metaphysical 
theory The result* of this are particularly valuable 
in his discussion of beauty, which is happily free 
from the vagueness and obscurity whioh are so 
oomraon in the writings of philosophers on this 
subject His theory of artistic value, which it w 
unfortunately impossible to discuss here In detail, 
u without doubt the most important contribution 
that any British thinker has made to the study of 
esthetios m the present century The same 
scrupulous respect for fact and sensitiveness to 
Nature in the oonorete which influences his whole 
treatment is reflected in a singularly vivid and 
charming style, whioh is not oontent merely to 
describe and analyse, but goes on to present or re¬ 
create poetioally the fact* whioh he seeks to explain. 

It Is at the same time doubtful whether Prof 
A le xander’s adoption of a psychological or anthro¬ 
pological method can be justified, and hu theory 
of a ‘standard mind’ as the basis of our judgments 
of value made convincing, without a more entiorf 
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defence of his general point of new than he has 
given If the ‘standard mind’ represents the 
average level of opinion m any given society about 
what n true or good or beautiful, it is hard to Bee 
what authority it can claim for its verdicts If, 
on the other hand, it represents the opinion of 
the ‘expert’ in scienoe, art or morals, it most be 
pointed out that we submit our opinion to the 
expert’s judgment because he knows what really 
is beautiful or true or good The expert’s judgment 
is authoritative not because it constitutes the 
standard but because it conforms to a standard 
which is ‘objective’ m the sense that it is mde 
pendent of human opinions and tastes Unless 
our standards of value are objective m this sense, 
it is hard to see how either progress or retrogression 
as opposed to mere change, in art scienoe or morals 
ib possible, or how the question whether the 
civilisation of one community is or is not superior 
to that of another which (Mere from it can have 
any real significance If there is any force in these 
objections, it will follow that the naturalistic 
method cannot explain what values are, though 
it may account for their origin and development 
in relation to the individual or the social group 

Termites and their Control 
Termites and Termite Control a Report to the 
Termite Investigations Committee A Discussion 
of the Biology of Termites, and an Account of the 
Termites of the United States, Mexico the Canal 
Zone, the West Indies Hawaii and the Philippine 
Islands, with Recommendations for Prevention and 
Control of Termite Damage by Methods of Con 
stnwtum and the Use of Chemically Treated and 
Unpalatable Woods Editorial Board —Prof 
Charles A Kofoid (Editor in Chief), Prof S F 
Light, A C Homer, Prof Merle Randall, Prof 
W B Harms and Earl E Bo we Pp xxn+734 
(Berkeley, Calif University of California 
Proas , London Cambridge University Press, 
1034 ) 22s W net 

REPORT of a local committee in San 
Frandsoo m 1927 attracted attention to 
the great damage done by terantee in California 
The public was alarmed and funds were quickly 
subdonbed by various interests to flnanoe an 
investigation committee, the repot of which has 
just appeared It is an elaborate work, the result 
of the collaboration of thirty four authors, under 
a board of six editors The boartho? directors of 
the committee oousiited of twenty four members, 
operating with thirteen sub-committee*. 


Although we are exempt from the attention of 
these insects in Great Britain and only two species 
are known m Europe, there are no lees than fifty- 
five m the United States, the greater part of which 
are oonoentrated in the Pacific coast, thanks to 
the genial climate and contiguity of the neotropical 
region Altogether, about fifteen hundred specie* 
are known twelve hundred of these form the 
family Termtltdcs, which are dominant m the 
tropics, but do little damage They are rather 
beneficial to human interests, in spite of their un¬ 
deservedly bad reputation 
There remain three hundred species divided 
into four subfamilies which never rest m their 
function of breaking up cellulose and returning its 
elements to the atmosphere Termites are among 
the few creatures that can digest this refractory 
material, which they do with the help of an 
abundant fauna of Protozoa in their intestine* 

It is noteworthy that these do not occur in the 
Termitida which, living mainly on vegetable 
detritus do not require their services In some 
gttiera and even subfamilies, it appears that each 
species has a characteristic! fauna consequently 
their Protozoa are a great help m the identification 
and classification of the termites 

Further H Kirby has established the extra 
ordinarily significant fact that similar Protozoa 
are found m the wood boring cockroach Crypto 
cercus punctulatus and that in the oocbroaches 
the flagellate genus Tnchonympha, whioh is widely 
distributed among the termites, is represented by 
several species This is striking evidence in favour 
of the accepted view that the termites branched 
off from the ancestral oookroach towards the end 
of the Paleozoic era 

Their natural function as destroyers of oelluloee 
brings termites into antagonism with man It is 
estimated that the damage done by termites m 
the United States amounts to no less than 
37,000,000 dollars per annum, three quartets of 
whioh is m the southern and western area All 
wooden structures are mercilessly attacked—power 
transmission, telegraph and telephone poles, timber 
stacks, wooden buildings, and interior wooden 
structures, even furniture 
The use of steel for telegraph poles and railway 
sleepers, and increased use of oement in building, 
have reduoed termite damage substantially in the 
tropical puts of the British Empire, but the actual 
and potential importance of the creature is so 
gnat, had so little investigation has been con- 
ducted into the problem, that this important work 
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should be weloome to architects, surveyors, 
engineers, indeed by all users of wood in the 
tropics, where it is estimated that termites add 
10 per cent to the general ooct of construction 
The two methods of attack are construction and 
treatment Owing to the diversity of habits of the 
creature, the first need is to study the local 
termites and adapt methods accordingly As an 
example of construction may be mentioned the 
raising of woodwork above the ground so as to 
eliminate moisture and prevent attack by those 
species which do not make runways 
A long senes of laboratory experiments has 
shown that treated wood is proof only if rendered 
tome The most satisfactory results were obtained 
with oopper sulphate, sodium chloride and xmo 
chloride Paint is only & deterrent, fumigation 
and ground treatment# are unsatisfactory, the 
best results against dry wood termites were 
obtained by the use of poison dust as Pans green 
anenioal smelter dust and finely ground sodium 
fluomlioate The extract of American redwoods, 
sequoyin and isosequem two newly discovered 
substances with remarkable properties, were found 
to be highly toxio to termites 
Architects will find great interest m the last 
chapter with recommendations for construction, for 
inspection and maintenance, for preventing and 
repairing damage It is to be noted that the 
engineer must often rob Peter to pay Paul, as 
construction and maintenance may be in oonfiict 
Conditions are so varied that no golden key can 
be found, but it seemi that the impregnation of 
wood with ooai tar creosote by pressure treatment 
gives the most lasting and satisfactory results 
under severe conditions As wood frame con 
struction has been recommended as the beet 
design far resistance to earthquakes, it is especially 
necessary to take adequate action against these 
pests in regions so liable 
The work is placed upon the market at a 
minimum pnee, and results of sales will be applied 
for the benefit of further research The biological 
portion is of very great interest to entomologists 
and is a notable addition to the literature of the 
subject, but the practical portion, on whioh the 
existing literature was quite inadequate, is of great 
value to all architects, engineers and users of wood 
engaged m construction m all tropical, and many 
subtropical^ oountnea, and consequently of definite 
moment to officials and settlers in our African, 
Oriental and Australian dominions and territories 
M B 


Industrial Organisation 
Die Logic of Industrial Orgonunkm By Dr P 
Sargant Florenoe Pp xi+280 (London 
Kegan Paul and Co Ltd , 1033) 10* fid net 

F ROM the author of such a work m the 
Statistical Method m Economics” pre¬ 
viously revi e wed m these columns, one confidently 
looks for a dear and orderly presentation of the 
relevant facta and logical deduction therefrom 
and m this latest book by Prof Florence one is 
not disappointed His main purpose is an examine 
tion of the structure and functioning of modern 
industry to show how this structure and its 
working are for the most part anything but logical 
or even properly organised, and to suggest methods 
for remedying this serious defect 
At first sight one might suppose that the ideal 
of organised industry is that of a perfectly designed 
and constructed machine whioh, despite its almost 
infinite complexity, functions with the oold pre¬ 
cision of a highly efficient machine on a thoroughly 
logical production schedule One might suppose 
further that, if this ideal be completely realised 
then the mechanisation of industry of whioh we 
hear so much would mdeed be advanced to a 
terrible and ruthless stage, both literally and 
metaphorically not only would industry through 
out its entire length and breadth use the most 
efficient mechanical means available hi all its 
operations but industry itself would also be closely 
akin to a huge oomphoated yet perfectly designed 
mechanism , and the evils of modern industry 
would be intensified a hundred fold If, for 
example, we already get over-production and 
under employment owing to the increased efficiency 
and output of machines, to what almost moon 
cmvable extent would this strangely combined 
excess of one and defect of the other be oamed 
if industrial organisation itself oould be likened 
to a giant machine of mwimiim efficiency t Of 
course if this ideal oould be properly realised it 
might mean the total elimination of unemploy 
ment in some mysterious way that we cannot 
foresee, but this is most unlikely However, nsah 
realisation is a very long way off, as this work 
dearly shows, and m any event this oonoeption of 
industry as a huge soulless machine is certainly 
not that of the author 

Most emphatically no, for the human or psyoho 
logioal factors of modem mdustiiahsm are here 
given full weight and first consideration The 
worker is not to be ncrifioed to mete output, even 
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if he were a willing victim of suoh immolation, 

and the enlightened employer realises more and Plant Analysis 

more dearly that, even from the point of view of Hcmdbuch <kr Pflanzenanolyae Herausgegeben von 
maximum production if not from the higher G Klein Band 4 SpeneUe Analyte Ted 3 

humane and moral point of view, the workers Oryamueht Stoffe III Betondere Metitoden, Ta 

must be treated aa men and fellow creatures as bdlen Hfilfte 1 Pp xu+838 H&lfte 2 Pp 

members of one great brotherhood If he does not vi+839-1868 (Wien und Berlin Jukua 

realise it, then the workers very soon make their Springer, 1933 ) 198 gold marks 

point of view dear to him and refuse to be ex qpHE two volumes now under notioe oom- 
pknted In the present book one of the most 1 pi^ this comprehensive work whioh has 
valuable and interesting chapters is that dealing already been noticed in Natobb (130 617 Oct 22 

with labour stimulus and moentivee in which 1932 131 8 Jan 7 132, 584 1933) They 

special emphasis « laid on those fundamental deal> m the flrst vo lnme with the ammo acids, 

characteristics of human nature which so largely amides amines and the betaines, all written by 

determine a man’s attitude to his work and his Dr A Winterstein, the pro terns complied by 

reactions to the conditions of employment Bergmann and Zervas, nucleins by Steudel and 

The aim kept m view throughout the book is Peiser alkaloids by Seka cerebrosides by Thier- 

that of industrial efficiency defined as maximum felder supplemented after his deoease by Klenk, 

return—physical, peoumary and psychological— all being authorities of repute In the second 

at minimum physioal, pecuniary and psychological volume. Dr Sjflberg discusses enzymes in general 

oost, and a fairly thorough study is made m w hils t Dr Zieae deals with them m detail The 

general terms of modem industry m Great Britain, plant antigens are described by Eislor, the plant- 

with frequent references to Germany and the hormones by Loewe, plant vitamins by Winterstein 

United States A rapid survey of the whole subject A final section deals at length with special 
matter may be readily obtained from the ‘Con methods of biological analysis, soil analysis it has 
elusions concisely stated m chap lx, and cme a chapter descriptive of the various fermentation 

can readily see from a good mdex that among the processos by Kobel and Neuberg, another handling 

many vital topics dealt with, a dmin i s tration and the nitrogen balanoe and a very valuable section 

training for same, capital and mvestment directors on plant pigment analysis by chromatographic 

and their methods good and bad, labour and work adsorption methods by Winterstein 

conditions, transport, and so on, are fully treated The work concludes with more than 300 pages 
The part played by education and training in of tables and mdex in which all the known plant 

industry is to day of particular importance and constituents are listed in alphabetical order with 

the author’s criticism of English education from their formula, physical constants and solubility 

this point of view, though severe, will scarcely bo The above details indicate merely the wide 
deemed too drastic He thinks that our educational scope of the work so that it is neoeasary to testify 

system requires radical alteration if it is to help m also to the thoroughness and completeness with 

supplying efficient industrial administrators On which the respective subjects are put on record 

the subject of unemployment the chief suggestion Sinoe our previous review was written, we and 
appears to be a more logical distribution of work, several of our younger colleagues have had oppor 

mainly by shorter hours, but this bald statement tunity to make frequent reference to the earlier 

scarcely does jusboe to the author’s contribution volumes which have proved to be of the greatest 

to this burning question of the hour Chap Iv, use it is only fair therefore to aooord to Dr G 

dealing with investment, employment, manage Klein, the editor m chief of the monumental work, 
m mi, deserves close and careful reading Indeed, the appreciation of those who are working m the 

this applies to practically the whole weak, for it field of plant chemistry It is cme which for some 

stioki closely to the foots of our everyday working time past has been largely neglected m part owing 
lift, wastes few words on theorising or philosophical to the superior attraction offered by problems m 

speculations, is nothing if not logical, and is for animal chemistry, especially the vitamins but 

the most pert m the straightforward indicative there are signs of a change in fashion, and the 

mood, though the optative—as with any humane problems of the plant are now attracting the atten 
writer however factual or statistical—must obtrude toon of many of the younger workers To them su oh 

now and then a summary at the present tune is of Importance 
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not oily for the information it oontains, but 
also because it is definitely stimulating in indicating 
the loopholes and the possibilities for new work 
A word of praise must be given also to the 
publishers for their enterprise, even if tempered 
with some expression of regret at the pnoe which 
is charged Expressed in our currency, the cost 
puts the ownership of the book outside the reach 
of all but the most wealthy library, whereas it 
ought to be widely available for reference purposes 
It is obviously out of the question to attempt 
any detailed analysis, rather must the book be 
viewed as a whole, as a record of the present 
state of knowledge of plant products discovered 
by the organic chemist Very nearly all the 
substances have yielded to his artifices, many only 
during the last decade , m spite of their complexity, 
fats, sugars including starch and cellulose, the 
proteins, alkaloids, saponms, nucleic acids, the 
plant colours, all have their secrets laid bare— 


only a few details as to their configuration are 
withheld The attack is now on the moat own 
plicated constituents of the oell, on the ferments, 
the hormones and the more complex proteins 
Here and there may be found isolated compounds 
to be investigated among the glycosides, the arrow 
poisons or elsewhere , but the tune has oome to 
establish group relationships, to correlate structure 
with physiological activity, to seek the origins and 
the function of compounds of suoh complexity in 
plant life 

Had the achievement been a literary one, there 
would have been the excuse to rhapsodise over 
its greatness, to bestow laurel crowns, but m 
science it is otherwise—we are accustomed to pass 
quickly from the problem solved to the many 
more which await us, each new worker taking up 
the torch from the fallen, content to add his mite 
to the general store of advancing knowledge 

E ¥ A 


Short 

Weather the Nature of Weather Changes from 
Day to Day By the Hon Ralph Aberoromby 
New edition, revised and largely rewritten, by 
A H R Goldie Pp xu + 274+8 plates 
(London Kogan Paul and Co , Ltd , 1934) 
10« fid net 

This original edition of this work by the Hon 
Ralph Aberoromby appeared m 1887 and attracted 
much attention, passing through seven editions 
without change Aberoromby set out very 
effectively the principles of synoptic meteorology, 
and his generalisations and ideas have become 
classical The early hopes of forecasting weather 
from the travel of cyclones and maps of limited 
area were not, however, realised, and it is now 
accepted that ‘the whole world is the meteoro¬ 
logist's laboratory’ In the new edition, Mr Goldie 
has developed the physical principles and included 
present-day knowledge of the upper air and modem 
theories A recent weather chart of the northern 
hemisphere shows the enormous advance which 
has been made In organising observations 
The book is folly illustrated and includes some 
fine cloud photographs, and these are discussed in 
relation to the synoptic charts Bibliographies are 
given which cover matters that oould not be 
treated completely in the text Many interesting 
examples of weather are described m detail with 
the help of charts and diagrams The style is 
dear and will appeal to the general reader as well 
as the student Almost every aspect of the subject 
is discussed, including the Bergen theory of 
cyclones, the relation of wind to pressure dis¬ 
tribution, line-squalls and thunderstorms, viability 
and fog, tornadoes and the general circulation—all 
matters' 1 of great practical importance 


eviews 

ATOMHOE JUPO (The Atomic Nucleus) Edited 
by M P Bronstein, W M Dukelski, D D. 
Iwanenko and U W Khan ton (Problems 
of Modem Physics, No 24 ) Pp 227 (Lenin¬ 
grad and Moscow Isdatel’stvo, 1934) 3 

rub 

This book (m Russian) consists m the mam part 
of the deaenption of papers, which were oontn 
buted to the First Ail Russia Atomic Nucleus 
Congress held m Leningrad on September 24-30, 
1933, together with some of the discussions that 
followed Eleven papers are included 
The contents start with a paper by F Johot 
on neutrons, which is a summary of present-day 
knowledge of neutrons, description of the methods 
of production and conditions of their emission, 
and finally a discussion of their possible man 
Then follow two rather theoretical papers by 
F. Pernn and D. Iwanenko on the constitutive 
parts or units m atomic nuclei After a paper 
by D Skobeltsyn on the problems of cosmic 
rays, positron theory is discussed in two papers 
by P A M Dirac and F Johot 

Methods used for obtaining high speed electrons 
and ions are described by K. Smelnikow, particu¬ 
larly the methods in use at the Ukraine Phynoo- 
Techmoal Institute in Kharkov, where an impulse 
generator of 1 5 millions volts produoed elec¬ 
trons‘fairly readily with the speed of 1 S million 
volts 

There are also papers by L Gray, S Fnsoh and 
F Rase 111 

The last paper, by A Letpunski, deals with 
the breaking down of atoms and gives a summary 
of recent work done by Lord Rutherford and 
oo-workers 
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Coatt Enmon and Protection By the late Prof 
E E Matthews Third edition revised, with 
an additional chapter and an appendix, by Dr 
Biysaon Cunningham Pp xvui+228 + 36 
plates (London Charles Gnffin and Co, 
Ltd , 1034 ) 12s Qd net 


This work, which is the third edition of the late 
Prof Matthews’s book on roast erosion and pro 
tectum, consists very largely of a record of the 
long experience of the author in dealing with 
these problems * It deals with the erosion and 
accretion that u taking place around the coasts 
of Great Britain and with the various types of sea 
defences, the merits and defects of each type being 
discussed in detail There is some discussion of 
the action of sea water on concrete, while the effect 
of harbour projections on the travel of Band and 
shingle is briefly referred to The present edition 
also contains a chapter on recent practioe by Dr 
Brysson Cunningham, and an appendix giving the 
conclusions on ooast protection drawn up for the 
International Association of Navigation Engineers 
in 1031 

The book is based mainly on papers read by 
Prof Matthews before various learned societies 
and articles contributed by him to technical 
journals at different times These have been 
collated and are presented in a somewhat dis 
jointed form The illustrations are lavish There 
are many useful detailed sketches of existing sea 
walls, groynes and breakwaters and a very large 
number of photographs, excellent in their way 
but of no particular technical value, illustrating 
the breaking of waves on sea walls and break 
waters, cases of cliff erosion, and the like 
As a record of the personal experience of Prof 
Matthews, the book should be of use to the 
engineer engaged m similar work 


Btologte der Ttere Deutschland* Herausgegeben 
von Prof Dr Paul Schulze Lieferung 38 
Teil 26, Orthopteroidea I Von Max Beier 
Pp 231 (Berlin Gebrflder Bomtraeger, 1933 ) 
10 gold marks 

THK present part of this work con tains three 
chapters respectively on the Blattoids (cock 
roaches), the Dermaptera (earwigs), both by M 
Beier, and on the Mantids ({Buying insects) by 
M Beier and J Jaus The longest of these is the 
first (116 pp) which forms an admirable acoount 
of the external features, internal anatomy, life- 
history and physiology of the oockroach, based 
chiefly on PkyUodroma germamca Particular 
attention is given to the structure and physiology 
of the nervous system and the alimentary tract 
The acoount forms an excellent source of reference 
for information, brought well up to date, on this 
much used laboratory type 

The description of the earwig (63 pp) based 
chiefly on Forflonla annculana, 'which will also be 
useful to British students, follows similar hnes with 
the addition of a |hort section on the chromosome 


numbers-22+2a; in female and 22+ay in the 
male and on the variation m sue in the oerci 
The chapter on the Mantids, largely on Mantis 
rtUgwsa, directs attention to several special 
features of interest, for example, the pigment 
change m the compound eyes in the evening, the 
chromosome constitution of male and female, 
neoteny and regeneration 
The illustrations of all the chapters are well 
chosen and admirably reproduced, and to each 
chapter a useful bibliography is appended 

The Statesmans Year Book Statistical and Ha 
toncal Annual of the States of the World for the 
Year 1934 Edited by Dr M Epetein Seventy 
first Annual Publication Revised after Official 
Returns Pp xxxiv + 1478 (London Mac 

millan and Co Ltd 1934 ) 20s net 
Again this invaluable work of referenoe provides 
not merely a statistical guide to the countries of 
the world, their area, population, production, 
trade and finance, but also an epitome of almost 
every aspect of public life The arrangement follows 
tiie usual plan the BntiHh Empire with nearly a 
third of the book followed by the United States 
dealt with as a whole and then by each State in 
turn, and finally other countries arranged alpha 
betically with the overseas possessions belonging 
to each All the figures have been revised by the 
latest returns available A year that has seen 
turmoil in several States has not witnessed any 
material changes of boundary The adjustment 
between Iraq and Syria is shown on one of the 
two mape the othor of which illustrates the pro 
greas of French civil administration into the 
interior of Morocco during recent years The 
introductory tables, which might well be increased 
m number if space allowed, give the world’s 
production of petroleum, iron and steel, cocoa 
gold and cotton and the world’s fleets and 
mercantile marines There is a summary of the 
work of the League of Nations 

The Kinetics of Reactions in Solution By Dr E A 
Moelwyn Hughes Pp vu +313 (Oxford 
Clarendon Press , London Oxford University 
Press, 1933 ) 16* net 

A generation back the application of the kinetic 
theory to chemistry was restricted to the reactions 
which occur in gases Progress has enabled re¬ 
actions in solutions to be examined m the light of 
the same theory with satisfactory results The 
author has selected certain representative examples 
for his purpose and has produoed a treatise whioh 
will undoubtedly be of value to the advanoed 
student and worker in physical chemistry The 
scope is best illustrated oy the table of oontents, 
the respective chapters deal with the collisioa 
theory, the Arrhenius equation, a comparison of 
the kinetics of reactions m the gaseous phase and 
in solution, and then pass on to bunolecolar and 
ummotecular reactions, equilibria, ionic, catalysed 
and heterogeneous reactions 
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Fifty Years Ago, m the Royal Society of Edinburgh* 
By Phot D’Abot Wbttw o bth Thompson, ob, tbi 


T HE Royal Society of Edinburgh was a 
hundred yean old just fifty yean ago We 
are looking back across those fifty years as on 
a remembered road whereon we all have travelled 
Let us step across Princes Street and pay a 
visit to the former habitation of the Society 
We pass through a vestibule and enter those 
beautiful apartments, one opening into another, 
at which some of us still glance enviously through 
the tall pillared windows at the foot of the Mound 
In the first room surrounded by books at a table 
which we use still an old man sat reading all day 
long It was said of him that few men had 
absorbed more learning and exuded less' He 
was the Society’s librarian Mr James Gordon 
He wore a long, wide skirted frock coat and a 
black satin stock came close up to his clean shaven 
ohin He had a shy but dignified manner and a 
hesitation almost a stammer, in his speech He 
wrote the easy, fluent sonorous Latin of the 
cosmopolitan scholar and loved to write addresses 
to be sent abroad to some university or academy 
He wrote such a one when Wyville Thomson went 
to Uppsala for the Lrnnean Centenary m 1878, 
and I remember hearing Wyville tell how much 
it had been admired by the Swedes So we looked 
for it the other day and found it in our minutes 
Amphsnmu Cwatonbua, Redon Magmfioo, Doc- 
itenmoque Senalu* UnwersUatu Upaaheneu — 
and so on I 

In the next room, a long and beautiful room, 
our meetings were held Five large windows 
looked out on the Castle and the Gardens but 
the meetings were at eight o’clock, and the 
curtains were drawn Opposite the windows the 
bookcases were kept low, and there the portraits 
hung —our Walter Soott, and Sir James D 
Forbes, and Sir David Brewster, and Sir T 
Makdougall-Bnsbane, and Raeburn’s portrait of 
old John Robison, and later on George Reid’s 
portraits of Chnstuon and of Tait Half way 
up the room, cm the window-side, was the presi 
dent’s chair, raised a little, and the table where 
(as now) the secretaries and other officers sat On 
the far side, looking down the room towards the 
entrance. Tut sat for nearly forty years I think 
of Crum Brown, wearing his little velvet cap, 
sitting beside Tut, of Buchan, at the opposite 
corner, stroking now and that his long red-brown 
beard, and Kelvin’s eager restless figure m the 
ohair 

Let us recall a certain older meeting, of not 
fifty btiljoxty yean ago, sixty yean almost to 
a day ** David Milne Home was in the chair, 
and papas of the usual kind were bong read 
George Forbes (Unlay the oldest of our fellows, 
save one), son of Tut’s illustrious predecessor, 


talked of an optical illusion whioh Tut had 
noticed one sleepless night Edward Sang had 
something to say on the properties of fluid drops 
within crystal cavities ana then a paper was 
read by a young author, rather a dull paper, on 
the ‘Thermal Influence of Forests” It dealt 
with the island of Malta, where the chair 
man had a scheme for the planting of trees It 
made a good show of meteorological learning, 
quoting Reaumur Humboldt Becquerel, Boussrn 
gault, and Scoresby Tack son’s Medical Climato 
logy” Its style was technical and scientific 
rather than literary —“In addition to the ordinary 
hours of observation special readings of the 
thermometer should be made as often as possible 
at a change of wind, m order to admit of the 
recognition and extension of Herr Rivoh’s com 
pan son ’ —and so on It was almost the first 
thing the author ever published, and the only 
scientific thing he ever wrote He did better 
much bettor, later on when he wrote a book 
called ‘ Treasure Island ’ 1 
Two events influenced our Society and the 
Bcientiflo world of Edinburgh fifty and sixty years 
ago One was the return of the Challenger Ex 
pedition the other was the publication of the 
famous ninth edition of the “Bntanmca’ Just 
as Robison and Playfair and Brewster and 
Dugald Stewart, and other members of our young 
Society, had been contributors to earlier editions, 
so fifty and sixty years ago, under Baynes and 
Robertson Smith scientific Edinburgh was kept 
busy writing articles, and who should do this and 
who should get that was discussed eagerly I can 
remember a little outburst of Tait’s when 
“Astronomy ’ went to a certain popular writer 
whom Tait held to be outside the palel But soon 
afterwards, Clerk Maxwell drew up a scheme for 
the chief scientific articles, and began by writing 
the article Atom ’, in whioh Kelvm’s vortex 
atoms, by the way, had foil justice done them, and 
then he wrote his beautiful article ‘Capillarity ’ 
and Tait wrote cm “Light” and on “Mechanics”, and 
Chrystal wrote famous articles on “Electricity’ ’ and 
“Magnetism”, sod Crum Brown wrote a most 
original article on “Molecule" Besides these and 
such as these, there were endless biographical 
articles Tait’s on Sir Wm Rowan Hamilton 
among the ohief, and Chrystal’s on Pascal, Poisson, 
Riemaun and many more It waa a busy tune 
when all these were being written 
As the Encyclopaedia brought the learning 
of Great Britain to an Edinburgh printing house, 
so did the Challenger Expedition make Edinburgh 
a centre for the naturalists of the world Wyvule 
Thomson was a weary man and out of health 
when he oame home from the sea, and he died 
before his work waa done John Murray, the strong, 
able man who took his place and filled it bravely, 
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hM overshadowed WyviUe’s name and memory, unquestioned leader of the Society, the master of 

but we few who knew him hold him in honour all He was president until his death, exoept for 

and affection He had begun as a boy-naturalist the few years when that office was incompatible 

by the Bast Lothian shore, as did old Sir John with his presidency of the Royal Society of 
Graham Dalyell and Francis Maitland Balfour and London 

many and many another He came under the Alexander Buohan sat at the table for years as 
potent influence of Edward Forbes, who, with treasurer, a tall and striking figure He was a 

Goodinr, was the first to borrow the oysterman’s humorous man, and showed it by the twinkle in 

dredge and begin the endless task of the explore his eye He said once ' Everybody thinks me 

tion of the sea With Carpenter, Wynlle explored taller than I am and wiser than I am, and better 

our western waters in the Porcupine, and made than I am’’—this last having something to do 

the cardinal discovery of the warm and oold with the fact that he was an elder under Dr 

waters of the Faeroe Channel, on either side of Whyte m Free St George's ! The 'spells’ which 

the submarine ndge which bears his name We have made his name a household word have little 

owe to him the grandiose conception, the splendid to do with his real fame Seventy years ago he 

programme and the immense achievement of the had mapped the isobars and isotherms of the 

Challenger Expedition , and the planning on a world and laid the foundations of all we know of 

noble scale of the publication of its results He atmospheric circulation He was probably the 

saw before he died a few parts of the great pub very first to show that weather travels’ on 

Uoatkm which cardinal fact all our weather forecasting 

Wynlle Thomson was a kindly man and faithful depends 
to his friends He would search all Europe and Fifty years ago Prof Turner (not yet Sir William) 
America too to find the best man to deal with was one of the secretaries to our ordinary meetings, 

this group of animals or that, but if he found no and in 1008, when Kelvin died, he became by 

such specialist he would pick out some friendly acclamation president of the Society There is 

naturalist at home or some young pupil of his scarcely anyone of whom I have so old a memory , 

own So he gave a certain large group to a very for I remember one day, in the year 1867, an 

young student, my school fellow Willie (afterwards uncle of mine rushing into our house, waving his 

Sir William) Herdman and Herdman brought arms, and crying Turner s got it” 1 I told Turner 

his first reports before this Society and became so fifty years after in the Athenaeum He was 

in tune the chief authority on the Tunicates m extraordinarily delighted , he laughed and 

the world chuckled , he made me say it all over again For 

Herdman was a sohoolboy at the Edinburgh that had been the great day of his life, when he 

Academy sixty years ago, and three other boys, was elected to Uoodsir s chair, after a hard fight 

sitting m the same small class, all became fellows with Struthers—to the boundless delight of all the 

of this Society , to one of these four Dr J 8 younger men 

Haldane, we are to day paying the highest com Turner lived so long that we can all remember 
plunent m our power 1 Some five and twenty him his sturdy figure, his rapid walk, his little 

yean before, other four boys were at the Academy shake of the head the twinkle of his eye, his 

together, all fellows of our Society m after years— dominant personality He was a trifle pompous 

Tait and Fleeming Jenkin and Lewis Campbell, sometimes and fond of the verbiage of the 

and Clerk Maxwell, who towers over all Maxwell anatomists He came along when I was doing 

paid our Society his first visit when he was twelve my first day s work m the old dissecting room 
years old At fifteen he wrote his first paper for ‘Well, what have you got t” said he "An arm, 

us, on “The Properties of certain Oval Curves” , sir, ’ said I very timidly ' Call it a superior 

and when he was sixteen, a student under J D extremity , it s so muoh more preoue I' As a 

Forbes, he wrote another, on "Rolling Curves or demonstrator he was superb One did not forget 

Roulettes’’ But Forbes had to read both of these one’s lesson in a hurry, when Turner had held up 
papers, for it was not thought proper for a boy nerve or artery in his foroeps, and told their names 

in a round jacket to address the Society I We with such a look and voice as though the world 

have just had the rare luck to discover the MS depended on them Of the papers which he read 
of the former paper, in Maxwell’s sohoolboy hand, before our Society, many were about whales , for 

together with Forbes’s report or epitome , which he inherited a lifelong interest in these great 

latter, and not the paper itself, was published, beasts from Knox and Goodar Turner had none 

in 1846, in our Proceedings of the poetry, imagination or insight of Goodair 

Let us think of a few more who were men of But there was nothing Turner touohed that he 
mark here fifty yean ago As to Lord Kelvin, did not do with all his might, his love of his 

I can add nothing to what has been so often said, subject, his faith and enthusiasm, never flagged 

of (me who is so well remembered He was a for a moment He was a teacher and a master of 

fellow of the Society for sixty yean Hu papers mm He fairly won and manifestly deserved the 

on the theory of heat, on hydrodynamioal quee- honours that were heaped upon bum 

tuns, on vortex atoms, cm gyrostats, on dose- Fifty yean and one more year ago, Benjamin 

packing of atoms and what not more, adorned our Peach was put m oharge of the geological survey 

Traneaotwnt for a long generation He was the of the North-West Highlands Then began a 
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famous chapter m the history of geology, sod the George Chrystal came to Edinburgh fire and 
unravelling of one of the most difficult regions in fifty years ago, welcomed with exuberant delight 

the world It was Peach who first showed the by Tait and others He was physicist as well aa 

unconformity between the Cambrian rocks and mathematician He had been one of the first pupils 

the still older strata, he studied the stupendous in the Cavendish Laboratory, where Maxwell set 

thrusts of the great rock maaees of the north-west, him to work on Ohm’s law When he had done, 

and he delighted in the old Cambrian fossils of Maxwell said that seldom or never had so searching 

Durness, which hu father, ooastgnardsman at a test been applied to an empinoal law, and he 

Wick, had been the first to disoover I do not added the curious remark that the way it had 

know that Charles Peach, the father, wae ever a stood the teat enoouraged one to believe that the 

member of this Society but I will not let his very simplicity of a physical law might be taken 

name, nor his era’s name, pass, without paying as some indication of its exactness I In later yean 

something of the debt he laid me under He was Chrystal became interested in the oscillations or 

a famous naturalist of the old simple school I solitary waves on certain lakes, to which, m 

and two or three others came under his spell when Switzerland, Forel had given the name of seiches 

he was very old and we were boys and what he Here he found simple experiment and difficult 

taught us, and the love of living things he shared mathematics after hu own heart, and the work 

with us, has been worth much to me What he which he and a certain younger member of this 

taught his son was a great deal more It made Society did on seiches is aa beautiful and as 

him one of the keenest observers, one of the complete an investigation as was ever brought 

neatest paleontologists and geologists of his tune before our Society 

Both father and son were men of unusual strength When Chrystal went to Cambridge he found it 
and immense vitality their voices and their (as he afterwards said) ‘almost decadent as an 
laughter oome ringing down the years ! educational institution” , while in Cayley, Stokes, 

Dr Edward Sang, teacher of mathematics, died Adams, Maxwell, it had perhaps the greatest 
some forty years ago, he had been a candidate galaxy of talent m all its history ! Chrystal 

for the natural philosophy chair when Tait won became an enthusiast for education, striving to 

it over Clerk Maxwell Fifty years ago, an old do here what the Cavendish Laboratory was 

man Sang was busy constructing his wonderful doing and has done m Cambridge giving mathe- 

tables of logarithms, which have never been matics a meaning direction and purpose, of which 

printed but are among the Society’s roost prized the coach and the examiner had not dreamed 

possessions They were among the first tables to I was in our College Library a day or two ago, 

be independently calculated since Bnggs and and two lads were reading diligently near by I 

Vlaoq made theirs, immediately after the "Canon had the curiosity to look at the books they left 

Minflcus ’ All but a hundred years ago, Sang behind, and both had been reading Qhryatals 

had read a paper to our Society on Niool s polarising Algebra’ I opened the book at a random page , 

prism—Niool being an Edinburgh optician who had the chapter was on certain transformations of 

just invented this indispensable instrument Sang’s circular functions , but the interesting thing was 

paper was never published, no one knows why, to see how Chrystal guided the student, in a few 

and when he was dying he spoke of it to Tait, lines, to Riemann on one hand and Cayley on the 

and said he thought he had never written a better other , and then to Maxwell and his lines of force 

thing Tait made instant search for the paper, and equipotential, and ao to an endless variety 

had it read and printed, but poor Sang was dead of physical problems Between such algebra, a 

Had it been published when it was written it weapon in the hand of the physicist and the 

would have been one of the important scientific) algebra of the old school books, there u all the 
papers of the time, it contained things which difference in the world 

were not said again for nearly fifty yean With a oertain peculiar affection we look bock 

John Aitken of Falkirk also lived to a great upon Crum Brown He waa one of our secretaries 

age, and waa a notable figure of our Society fifty for a quarter of a oentury and a member of Council 

yean ago The greatest of all discoverers are for more than forty years. I have already spoken 

those who disoover the simplest things, and John of him sitting quietly at the table, with his little 

Aitken was one of these Why is one’s breath velvet oap upon hu head, keenly alive to every- 

visible on a frosty day ?’ was a question asked, thing but speaking seldom Once indeed he 

by James Hutton, in one of the first papers ever brought down the house, with a sort of magic 
read before this Society and Aitken answered bottle, which squeaked out vowel sounds in a 

it, a hundred years later, in hu papers on dust voioe not unlike hu own, and in so doing de¬ 
fend fog and cloud How fog and cloud, and all mohshed a theory of Flecming Jenldn’s to which 

the odours of the sunset, are due to dust particles the Society had listened a few nights before We 

m the aff, dust fa r smaller than the motes m a students behaved none too well during his lectures, 

sunbeam , how and why the odours of the sunset from which we came across the quadrangle to sit 

were intensified fifty yean ago, after the eruption quiet as mice under Tait But we learned after- 

of Krakatoa, how and why and when the ‘New wards how fine, how erudite, how prescient, how 

Moon holds the Old Moon in her ami’—these are suggestive, how educative Cram Brown’s lectures 

tome of the things that John Aitkan has explained had been 
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. He wee a man of very great originality , he Crum Brown waa at heart a mathematician. He 
waa always before hu time When he took hia said that unless the young ohemist leama “the 

degree, at three-and-twenty, h» thesis “On the imperial language of smenoe , the higher brandies 

Theory of Chemioal Combination’' won no price, of chemistry (which require reason aa well as skill) 

nor was it printed until many years afterwards , will pass out of his hands 

but it was a wonderful exposition of structural I sat m T ait’s classroom for the first time well- 
chemistry, and contained a system of graphic nigh sixty yean ago; and I remember as if it 

formulas, undreamed of at the tame, but to all were yesterday the opening lecture which he gave 

intents and purposes that whioh came ultimately It was on the rainbow aim the aurora—ana the 

into universal use He began teaching m a little moral of it was to show how, of two phenomena, 

extra-mural laboratory of his own in High School one may have been brought within the knowledge 

Yards, to the smallest of classes He used to and comprehension of mankind, while the other, 

oome down to our house of an evening and say no lees oommon nor less beautiful, remains a 

(in a voice that some of us can still hear) “As mysterious pageant beyond our ken The days 

I was saying to my man to day! ’—this was hu went by and every morning Tait gave us of his 

only student The great John Hunter himself best, and all he taught us seemed to be just 

had once no more I But when the University what we had most wanted to know We also 

chair became vacant on Lyon Playfair’s retire- learned the very important lesson (as Prof Flint 

ment, Crum Brown was known to and reoom long afterwards said) that here was a man whom 

mended by Bunsen, Hofmann, Wfihler, Baeyer, mind was immeasurably greater than our own 

Kolbe, BeiLstein—in short, by the greatest chemists Tait played with schoolboy zest when it was 
of the day playtime, and turned easily from work to play 

He was a man of insatiable curiosity, m teres ted Kelvin said of him that he had made the writing 

in what he did not know more than in what he of “T and T ’’ a perpetual joke , his papers here 

knew He wrote an important paper on the semi- on “Knots” were one long game—atways with the 
oroular oanals of the ear and their functions joke behind it that m four dimensions there would 

and illustrated it by cunous experiments and be no knots at all I Even in class, onoe in a way, 

exquisite anatomical preparations He had a when he had drawn a freehand circle on the board 
passion for making models, geometrical and other or skilfully thrown a skipping rope into waves, hu 
There were tunes when the glue pot was always eye would meet ours in momentary triumph and 
by hu fire, and cardboard always ready to his schoolboy oomradeship But m fact Taw’s life 

hand , when he was very old mdeed he lay was one of arduous and almost continuous labour , 

quietly knitting, and the little mate he knitted play there might be, but idleness never , and with 

were reoondite models of interlaced figures and duty nothing was ever suffered to interfere 
interwoven surfaces He had both of these hobbies Until the end grew near, when hu natural strength 
m oommon with Maxwell For Maxwell had made abated and sorrow came at the last, he kept the 
some of the same models when he was a schoolboy, light heart and the happy laughter of a boy , 

and hu are m the Cavendish Laboratory to this and we who were hu pupils, forty, fifty and sixty 

day, and he onoe knitted a kettle-holder gayer years ago, still think of him with love, honour 
than the ram bow, for it depicted a square of and gratitude, and know by a lifetime’s experience 
unannealed glass placed between crossed Nmol's how rare and exceptional were hu qualities of 

prisms heart and mind 


Muhammad Ibn Umail: an Early Muslim Alchemist 

N EARLY twelve years ago, it was mentioned nQnlyah” (Poem rhyming in Nfln) The edition of 

in Nattjbx of October 28, 1922, p 574 that the texts u the work of Mr M Turab Ah , Messrs 

a well known Latin alohemioal treatise entitled Stapleton and Hidayat Husain contribute an 

“Eputola Solis ad Lunam Cresoentom" was excursus on the date, writings and place in 

apparently a translation of the Arabio work alchemical history of Ibn Umail, aa edition, 

‘TUsUatul-ahams Ok al-hilOl (Letter of the Sun with gloeaary, of an early medieval Latin rendering 

to the New Moon) by Muhammad ibn Umail of the first half of the Mk’ al-waraql, and a 

al- Tamimi. Thu suggestion has been confirmed descriptive index, chiefly of the alchemioal author!- 

by Messrs Muhammad Turab Ah, H 1 Stapleton tua quoted by Ibn Umail 

and M. Hidayat Husain, who, in a lengthy and Ibn Umail waa formerly believed to have 
valuable communication to the Memmra of At flourished in the second half of the third century 

Astatic Socteiy of Bengal (vol 12, No 1, pp ah (that », ad 864-912), but it u now shown 

1-218; 1988), have published the Arabio text of that this date is too early Upon evidence deduced 

(a) the Rukla, (6) a proa* commentary on the from the period at which hu friends, and authors 

Rialle, by the author himself , entitled “Al-mi’ he makes use of, are known to have lived, it 

al-waraql wal-ard an-najmlyah” (B6ok of the appears that hia life probably covered the yean 

Silvery Water md StaciyEarth), and (e) a further from 600 to at least 960 ajd , and that hu writings 

potet of Ifan Umail’s, entitled “Al-qaeldat an- are consequently later than those of East (Rhaaes) 
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The statement of the bibliographer flljjl Khalifa age, the translator made a mat many iHpa and 

that his name wee not pranmmoed Amyal Ou haa not seldom faded completely to understand his 

sometimes been supposed), but Umail, is oonflrmed author Those historians who can read Ibn Umall 

by the vowel points placed on the name m the m the original will find an abundant store of 

Leningrad manuscript of the work It might, important and interesting information in Ur 

however, be mentioned in this oonnemon that Turab All's carefully edited text, but the general 

$1))! Abdu’l Muhyi, who posaeeaes a very ex- reader of al ch emi c al literature moat impatiently 

tensive acquaintance with Arabio alchemical await an annotated English translation and hope 

literature, and whom the present writer consulted that Mr Stapleton may not long delay it 

on the point a few yearn ago, waa emphatically The descriptive index of names of people. 
Of opinion that the correct pronunciation waa oountries, places and boohs mentioned in the 

Amyal The Latin transcription Hamuel would M&’ al waraql, with its Latin rendering, and in 

support the latter aa against Umail, it is the Qasldat an nOnlyah, is largely the work of 

therefore difficult to arrive at a final de- Prof Maqbul Ahmad, of Presidency College, 

omon Calcutta It is by no means the least valuable 

The importance of Ibn Umail’s work lies in its part of the treatise, for it throws considerable 

early date , m its possible affiliations with the oele light on thoee personages, real or fictitious, then 

boated "Turba philoeophorum”, the ' Shaw&hld” regarded as authorities, and shows at a glance 

of Ram, and a treatise by the little known alchemist the books most frequently quoted and therefore 

Mahrans, and in its richly detailed picture of presumably esteemed most highly We note, for 

Muslim alchemical thought of the tenth oentury example, that Jftbir ibn Hayy&n is mentioned 81 

Meears Stapleton and Husain promise us a detailed tames, Mary the Jewess 27 times and Hermes 

study of the text of the Mi’ al waraql and its no fewer than SI times But we fed that we 

oompaneon with the work of Rail just mentioned, should like to know more of Abu 1 Q&sim 'Abdu'l- 

as soon as leisure from their official duties permits MahmQd ibn Hayy&n, an unsuccessful alchemist 

Meanwhile, an inspection of the Arabio version and contemporary of Ibn Umail, who worked for 

aide by side with the Latin translation shows that twenty three years without letting his furnace go 

while the latter u a creditable production for its out I E J Holhtabd 


Obituary 

Poor E W Hobson r a 8 mathematics, m the autumn of the same year He 

E RNEST WILLIAM HOBSON, who was bom also did a good deal of private oOaohing In. 1883 

at Derby on October 27 1866 and died he was made one of the first University lecturers 

rather suddenly, after a short illness, on April Id, in mathematic* But 'research' meant much less 

1033, had been for many years one of the first of for a oollege and even for a university lecturer 

English mathematicians Although he lived to then than it does now, and Hobson wrote very 

be seventy six, he was active almost up to his little, and that of little importance, m his early 

death, his last book (and perhaps m some ways years His Royal Society memoir on spherical 

his best) was published when he was seventy harmonics, which is now classical, and is the first 

four He was a singular exception to the general of the papers on which his reputation rests, wm 

rale that good mathematicians do their beet work not published until 1800 

when they are young Hobson’s development as an original mathe- 

Hobson was the son of William Hobson, who matician seem* now to have been strangely slow, 

was editor and part proprietor of the DertyAtn By 1003, however, he had moved a very long 

Advertiser, and was prominent in municipal affsus way , he had (largely as the result of intercourse 
He waa the eldest of a family of six, J A Hobson, with W H Young) acquired his interest, in the 

the well-known economist, being one of his modem theory of functions, end be had abaa- 

brotfaen His early education was at Derby School, cloned oo&ohing m ord#r to win leisure for research 

where his mathematical talents were very soon From this tjm* onward he changed rapidly into 

noticed and encouraged When he was fifteen the Hobeon whom we knew In 1908 he became 

he obtained a Whitworth Scholarship at what Stokes lecturer, a position which is now associated 

is now the Royal College of Sdenoe, and studied definitely with apphed mathemat ics, and has 

physics in London for a short time under been occupied, sinoe Hobeon held it, by Jeans, 

Dr F Q Guthne Two years later he was elected Fowler and Dirac, but Hobeon waa by then 

a mathematical scholar of Christ’s College, Cam very plainly a pure The first 

bridge He went into reddenoe in Ootober 1874, edition of his great "Theory of Functions of a 

‘coached* with Routh, and was Senior Wrangler Real Variable” appeared m 1907 la 1910, at 

m 1878 the age of fifty-four, he succeeded Forsyth 

A Sjffifor Wrangler of thoee days succeeded as SacUeinan professor, and he held this office 

ahnostfil of right to a fiHowship, and Hobson until his retirement in 1981 He was still *qr* 

became a follow of Christ’s, and a lecturer in priaingly vigorous, butt as watt h* might Tip, 
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fared, and he admitted that he found retireme n t 
a neat relief 

Hobson received honours from many quarters 
He was elected to the Royal Society in 1898, 
earned twice on the Council, and waa Royal 
medallist in 1907 He waa president of the London 
Mathematical Society in 1900-2, and received its 
de Morgan Medal in 1920 He waa preeident 
of Section A of the British Association at Sheffield 
in 1010 fie represented Cambridge at the Abel 
centenary in Oslo m 1902 He waa an honorary 
doctor of six universities, and a member of 
vanoui foreign aoadenuee But he said that no 
honour paid to him pleased him more than the 
dinner organised in ms honour by the mathe¬ 
matical faculty of Cambridge lees than a year 
before his death 

He had many intereete outside mathematics 
As befitted a man of his origin and training, 
and an intimate and long standing friend of 
James Ward, he waa a keen philosopher Philo¬ 
sophy, indeed, was his strongest external interest, 
as one could judge from passages of his great 
book He was not a mathematical logician’, 
bat he was attracted by fundamentals, and was 
the first English mathematician to see the point 
of the discussions of the 'antinomies’ and to 
reoognise the importance of ‘Zermelo’s Axiom’ 
It was therefore quite appropriate that he should 
have been one of the two or three mathematicians 
who have been invited to deliver Gifford lectures 
In these lectures, which were published as ' The 
Domain of Natural Scienoe”, in 1926, Hobson 
defends a rather extreme and rather abstract 
form of the ‘descriptive’ view of science 

Hobson wrote five books in all His Tngono 
metry” Is a well-known textbook which baa run 
through many editions “Squaring the Circle ’, a 
reprint of six lectures delivered in 1913, is a 
popular book which may be compared with Klein's 
vortrige fiber ausgewahlte Fragen dor Elementar 
geometric” It is more solid than Klein, but is 
mil of interesting information and meet agree 
ably written, and makes one regret that Hobson 
did so little in the way of popular exposition 
The two remaining books, the huge treatise 
“Theory of Functions of a Real Variable”, which 
oocupied him from before 1907 until 1926, and 
the “Spherical and Ellipsoidal Harmonics”, pub¬ 
lished only m 1981, though a great deal of it was 
written more than thirty years before, contain the 
reoord of most of the chief work of his life 

The "Functions of a Real Variable” was pub¬ 
lished In 1007, at first as a single volume Young's 
“Theory of Seta of Points” had appeared one 
year before The modern theories of measure 
and integration ware then almost new, and Hobson 
and Young were the first to introduce them to 
English readers. The classical theory of functions 
of a complex variable had been introduced into 
Cambridge by Forsyth, but real function theory 
was practically unknown To-day it is the part 
of pure mathematics that has bean studied most 
tetenrivaty, sod it to Hobson and Young that 


the revolution is due The book, in its various 
editions, oocupied Hobson for twenty yean, and 
it was no doubt the central fact m Hobson’s hfe, 
both for himself and for English mathematics 
The whole theory has expanded out of recognition, 
and very little of the first edition survives un¬ 
changed In particular, nearly all of Hobson’s oon 
tnbutions to the subject were made after 1907 and 
appear only in the later editions The most import¬ 
ant of these are to the theory of orthogonal senes 
It was in 1908 that Hobson published the first 
of his series of papers on the representation of an 
arbitrary function by a aenes of normal orthogonal 
functions In these papers he aims at obtaining 
conditions for the validity of suoh a representation 
“comparable in generality with the known sufficient 
conditions for Fourier senes” The senes in 
question include Sturm-Liouville senes, Legendre 
senes, and Bessel-Founer senes {and also Hermits 
and Laguerre series, which Hobson does not 
oonsider) The theory of integral equations, as 
developed by Hilbert and Schmidt, had led to a 
certain unification in the theory of these senes, 
but only for functions of a severely restnoted 
type , Kneeer alone had obtained, for Sturm- 
Liouville senes, reasonably general’ conditions 
Here, and in other parts of the theory of orthogonal 
senes, Hobson’s work marks a big advance All 
this is set out systematically in its place m Hobson’s 
book, which is, if any book ever was, a ‘standard 
treatise’, and is probably the most important book 
wntten by a modem English mathematician 
The modem theory of functions of a real variable 
was m its infancy when Hobson began his work 
In England it was practically unknown, and rather 
derided There may perhaps have been a little 
excuse for the people who, like Greenhill, regarded 
it as a monstrosity, for there was still a faint air 
of mystery hanging about the elements and muoh 
of the superstructure was inelegant and more than 
a little tiresome Hobson and Young were the 
first English mathematicians to see the significance 
of tho new ideas, and fought what must often 
have been a rather disheartening fight for their 
recognition Hobson lived to see real funetion 
theory the most highly developed mathematical 
discipline in Cambridge, a subject recognised even 
as a good Tripos subject’, the most popular and 
paying subject in 'Schedule B The most common 
place Cambridge mathematician now has for¬ 
gotten the superstition that it is impossible to be 
Vigorous’ without being dull, and that there is 
some mysterious terror in exact thought now 
we go to the opposite extreme and say that 
"ngour is of secondary importance m analyst 
because it can be supplied, granted the right idea, 
by any oompetent professional” All this we owe 
very largely to Hobson, but Hobson never quite 
understood how completely he had won hu fight 
He always retained something of the air of the 
protagonist of an unpopular oauae, he waa a 
little too old to understand fully that everything 
{hat he had been fighting for had been achieved. 

G H. Habdt. 
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*> News an 

Su Ntpisr Shaw, FJtSL 

Tn Council of (be Royal Metooro logical Society 
hai made the Quarterly Journal of A* Royal Mrtooro 
logteal Sooiety of April 1684 a epeeial Shaw 
Number”, m honour of 8or Napier Shaw’* eightieth 
birthday Sir Napier Shaw haa done a great deal 
to eduoate English people to a recognition of the 
practical importance of meteorology Under the 
title ‘ The March of Meteorology ’ he haa oontnbuted 
to hie own number of the Journal a valuable collection 
of random reoolleotiona This contribution m, besides 
being much she an inner history of the evolution 
of the Meteorological Office during a period of about 
thirty yean which followed his first connexion with 
official meteorology One of Sir Napier’s greatest 
personal contributions to meteorology has been 
oooneoted with the thermodynamical theory built 
up around the idea of the Carnot cycle—a oonoeptioa 
of an ideal heat engine often despised by students 
of engineering as being of no oonoeivable practical 
aignifloanoo In his Manual of Meteorology the 
general circulation of the atmosphere reoeives 
masterly treatment with the aid of this cycle and 
of the special diagrammatic framework with tern 
perature and entropy as abscissae and ordinates which 
he has named the ‘tephigram’ Although the full 
harvest from these ideas is perhaps still to oome, 
they have thrown light on many atmospheno pro 
oessM previously only very imperfectly understood 
Another important contribution, and one that greatly 
advanoed weather forecasting with the aid of synoptio 
charts, was the ‘Life History of 8urfaoe Air Currents 
(1900) This was the joint work of Sir Napier 
and his personal assistant R O K Lempfert 
This study, m his own words, began the analysis 
of the motion of the air of a oyolomo depression into 
distinct currant* which has been so fruitful m the 
bands of the Norwegian meteorologists By the 
writing of these remuusoenoes at the age of eighty. 
Sir Napier Shaw shows the staying power character 
ist 10 of so many eminent soientifio workers who 
became prominent m a period when the troubles 
of civilisation were less all pervading, and he reveals 
in them the broad outlook more common in a lees 
specialised age 

Weather Obsemnoos 

A sumJDCXKTAJtY contribution to the same 
number of the Quarterly Journal of the Mforologvnl 
Sooxetg by Col E Gold follows Sir Napier’s with 
the title Incidents in the March, 1904-1914” This 
deals with a number of aspects of the work of the 
Meteorological Office not touohad on by Sir Napier, 
among which may be mentioned the important ooc 
tributkns to the relationship between barometric 
pressure gradient and wind foroe, and to radiation 
in the atmosphere, made by the wr it er himself, and 
to the perhaps even more important pioneer in 
restigatyn a A fi I Taylor m the subject of ateno 
sphai wjp>iliii|pin earned out during his tenure of 
the Schuster readarehip at Cambridge It was 


1 Viewi 

during those years that the weather o b s erva tions 
made at the health resorts ware brought under 
official oontrol, with tbs remit that a reasonable 
degree of intercomperabtlity has ever sfc.es existed 
in the tabular weather summaries published in most 
of the morning and evening newspapers, whereas 
formerly observers had almost unlimited oppor 
(unity for creating a false impression of the amount 
of sunshine to be expected by visitors favouring 
their own locality The vexed question of tha moat 
suitable unit* to be used m British meteorology is 
also touched upon, a question that does not admit 
of easy solution seeing that the unit* that satisfy 
the meteorologist and are intelligible to the ordinary 
citixen of Franoe and Germany, are not popular with 
those who through not having been educated m 
natural soienoe, are unfamiliar with the 0 03 system 
and the centigrade thermometer 

Water Supplies and Emergency Legislation 

Ths letter from Vice Adm Sir Percy Douglas, 
chairman of the British Association Research Com 
mittee on Inland Water Survey, which appeared m 
the T%m«s of June 14 is an opportune reminder that 
something more than merely emergency measures to 
meet the present water shortage is ne ce s sa ry, if the 
administration of water supplies in Great Britain is 
to be placed on a sound and satisfactory basis 
There may be in the popular mind a tendency to 
regard the reoent appointment of an expert committee 
to advise the Ministry of Health on measures for 
dealing with the efforts of the present drought as the 
sum total of all that is possible or due to be done 
m order to avert disagreeable and even disastrous 
ooneequenoes at any future time But, as was pointed 
out m a leading artiole on the subjeot m Nattxrx of 
April 28, the root oause of the trouble lies muoh 
deeper, and will remain untouched by such super 
floial and temporary relief expedients as may present 
themselves for adoption during the existing crisis In 
oontradistinotton to the praotioo prevailing in leading 
ooun tries abroad, there is at present m Great Bn tom 
no official body charged with the duty of ascertaining 
available sources of supply and of gauging their 
extent and oapadty, still less of supemsmg their 
distribution to the general advantage of the oom 
mumty The necessity for a thorough investigation 
of the position m regard to both surface and under 
ground yields is abundantly evident, and it would 
be foolish to disguise the foot, as Admiral Douglas so 
strongly emp h asi s e s , that before it is possible to 
allocate the water supplies of the country an intensive 
and folly oomplete survey of tha resources available 
■ indispensable, and, however well planned the 
pr e sent emergency m easures may be, the need for a 
systematic national survey remains" 

British Science Guild 

Thx annual report of ths Council of Management 
for the Brttab Soienoe Guild, IMS-94, presented at 
the a nnu al general meeting on June IB, refon to the 
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activities of the Parliamentary Science Committee, 
the headquarter! of which are at pres e nt at the 
office! of the Guild The Committee is already 
supported by a number of scientific and technical 
amooiatioui, and active steps are being taken to 
secure the active interest of the majority of scientific 
aoeietiea The Guild continued during 1933 to make 
re pr esentations to the Government regarding the 
importance of continuing the work of the Research 
Association of British Rubber Manufacturers, which 
the Committee of the Pnvy Council has now agreed 
to assist by an annual grant for five years A pre 
liminary memorandum on the development and 
finance of industrial research has been issued by the 
oommittee set up jointly with the Association of 
Scientific Workers, and arming out of a meeting of 
the Committee questions have been raised in Parha 
meat regarding expenditure on wireless research by 
the Post Offloe and British Broadoasting Corporation 
The question of adopting the French system of 
automatic time transmission by telephone has been 
raised with the Postmaster General and is under 
consideration Attention has also been directed to 
the lmportanoe of scientific research in connexion 
with the newly formed marketing boards 

Last year a lecture was instituted by the Guild to 
direct attention to the importance of research and 
the utilisation of its results in the servioe of mankind 
Largely through the generosity of Lord Melohett and 
Lord Weir, there has now been instituted a senes of 
suoh research and development lectures designed 
especially to bridge the gap that exists between 
those engaged in national affairs and the man of 
soienoe Abstracts of the two lectures of this senes 
given this year by Sir William Bragg on Refngera 
tion” and by Lord Rutherford on “Helium and 
Other Rare Gases” are appended to the report The 
report directs attention to the unsatisfactory oon 
dition of the Guild’s finanoes There is a deficit of 
about $400 a year, but thanks to the offer of a member 
of Council it has been possible to arrange to utilise 
oapital during the next three years while a three 
year plan is put into operation in cludi n g a programme 
similar to that of 1933, every possible assistanoe to 
the Parliamentary Soienoe Committee and a sustained 
effort to increase the annual moome 


Scwacs and the Naas 

Gmumr’a latest regulation afleotmg scientific 
inquiry may be the logical consequence of principles 
aooepted in that oountry, but is none the less ounous 
Herr Julius Streioher's deputy, according to a 
correspondent in the Tvmet of June 13, has issued 
an order prohibiting scientific lectures on racial 
questions, since they have a ‘diluting and distorting 
•fleet on the Nasi WeUantchauung’ Professional 
men at science, it is added, are not equipped with 
the nees — ar y knowledge and honest oonviotioa and 
their leotures frs, therefore, a danges .to the true 
Naat ereed If this statement has any basis at all 
*i foot, it oan only mean that German men of smenoe 
are either too honest or have too keen a sense of the 
incongruous to aooept and reproduce the official Nasi 


travesty of racial history with which Herr Hitler 
has hypnotised himself and the German masses 
The entire suppression of leotures m one braaoh of 
study, however, enforces the lesson that the relation 
between soienoe and State action is one of extreme 
delicacy, and that any attempt to drive polities and 
soienoe m double harness in the interest of a theory 
of racial or social regeneration, as has been done m 
Germany, and was attempted in foaming the nnmigra 
tion laws of the United States, risks the suppression 
of honest, but unpopular inquiry It is surely 
inconsistent that the advocates of raoial purity in 
their own part of the world, in their farther pro¬ 
gramme for dealing with Jews, should suggest that 
the thirty millions of this people should be quartered 
among the inhabitants of Madagascar 


Central American Hurricane and World Rainfall 
While a large area in North America has been 
suffering from unprecedented drought, a part of 
Central America has reoently expenonood a very 
severe hurricane although it is early in the hurricane 
season A very small proportion only of the tropioal 
storms of the West Indies and neighbouring mainland 
occur in the first half of June the time of maximum 
frequency being not far from the autumnal equinox. 
The storm in question appears to have passed north¬ 
westwards across Salvador before reaching the 
Mexican ooast, it was aoooropamed by exceptionally 
heavy rams that caused serious floods To these 
floods is attributed the great loss of life, variously 
estimated at a thousand and at two thousand or 
more In the Timer of June 13 it is stated that the 
Honduran town of Oootepeque, near the Guatemalan 
border, was entirely destroyed It may be recalled 
that m 1933 there was a reoord number of West 
Indian hurricanes This early and disastrous opening 
for 1934 seems ominous When rainfall Is deficient 
m middle latitudes there is no more likely plaoe for 
finding an exoees sufficient to keep the world’s fall at 
about its normal amount than m the humoane belt, 
and the ooinoidenoe of exceptional drought in North 
America and exceptional storminess in the West 
Indies may possibly not be fortuitous Approximate 
constancy of the world’s total fall cannot of oourss, 
be proved or disproved m the absence of exact 
measurements over the ooeaas, but it may be noted 
that the sun’s radiation tends to appear more con s tant 
the more exactly it is measured which seems to 
suggest that the avorsge rainfall for the yea/— 
indirectly dependent, doubtless, on solar heat—may 
not vary greatly 

Archeology and the Economic Cnns m the United States 
Excavations on a number of archwo logical sites m 
various States, undertaken as part of the emergency 
measures for the relief of unemployment under tbs 
Civil Works Administration in the United S t a t es, 
have produced material which, aooording to a state¬ 
ment issued by the Smithsonian Institution of 
Washington, it will taka years to work out m detail 
So satisfactory have bean the results that In several 
States the work is to be oontaned by a State sub¬ 
vention now that the grant of the Civil Works 
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Administration has been exhausted Among the 
more s uooe e sfa l faveetjgatigns is the exploration of 
two Indian village sites on the shone of the dry 
Buena Vista Lake Kem County, California Of 
theee villages one waa entirely prehistoric and may 
go eo far back as the beginning of the Christian era. 
It is hoped to oheok the dating by the rmg masks 
of wooden posts recovered from the site The seoond 
village was occupied by Yokut Indians as late as 
177S, when it was vim ted by Spanish irusmons i but 
by ISM it bad entirely disappeared It had evidently 
been occupied for a long tune aa no less than seven 
distinct lake terraoes were uncovered in the oourse 
of the excavation From a oemetery on the near by 
hillside 850 skeletons were obtained In the ear her 
village bodies were buried under the floors of the 
houses The flint points found here were cruder 
than those of the later village settlement Among 
the results obtained under thu scheme of exploration 
in other States mention may be made of a mound 
near Bradenton m Florida which revealed for the 
first time the character of a Florida mortuary temple 
the identification of a village of the Hitchiti Indians 
of the Creek Confederacy in mounds near Maoon 
Georgia, the identification of Guasili visited by de 
Soto in North Carolina and the discovery of house 
structures and much pottery in the Shiloh National 
Fork Tennessee 
Excavations at Gass 1933-34 
Owmu to the operation of the Antiquities Law of 
Palestine none of the objects excavated at Geaa 
during the last season by the British Sohool of 
Arohieology in Egypt has been allowed to leave the 
oountry Sir Fhnderx Petno aooordingly announces 
that the usual exhibition of antiquities at University 
College London will not take place this year 
Lantern lectures on the years work of the Sohool 
were delivered at the College on June 14 IS and 19 
The mam work of the expedition of whioh a pre 
hminary aooount was given in a letter from Sv 
Flinders Petrie in the Timet of June 14 was directed 
to clearing an area of about four sores along the 
nver side from whioh a large number of objects was 
reoovered One of the moat noteworthy results was 
the large number of gold ornaments obtained from 
burials and from goldsmiths hoards These included 
ear rings of granular go Id work of unique type The 
praminenee of Irish goldsmiths work » again obvious 
On the other band in a burial of a little girl, the gold 
work w on the Egyptian weights standard and it 
included pendants of hippopotamus and of Homs 
The most marked feature of the finds as a whole is 
their varied provenanoe pointing to the importance 
of this ancient port, to whioh the presence of more 
than *00 hsematite weights testified Persian trade 
is indicated not only by a dagger from Lauristan 
but also by on abundance of Persian weights m 
number half ae many aa those from Egypt Relations 
with the Caucasus are i ndi c ated by daggers of 
bronse, while the use of the toggle pin, of whioh 
speeuneoarf'ere found m all the deposits, belongs 
to the Caspian The most considerable building un 
earthed is of middle Hyksos age and may be a temple 


Infra-Red Lights and Aviation 
Hons that infra red light might be usefolly 
employed by aviation in foggy weather have, aooord 
ing to Science Samoa, of Washington, D 0, not been 
fulfilled Dr Irving Langmuir, at a noent meeting 

Bureau of Aeronautics said that there b no known 
souroe of infra-red radiation of the wavelengths 
neoeesnry for penetrating fog The disoovery of a 
way to produoe such radiation would be a stroke of 
genius and is not likely to ooour in the oourse of 
routine experimentation Tbs scientific worker s 
present also disoouraged exp eri ments by the Govern 
ment on p roposed schemes for the dissipation of fog 
by the use of a Tesla 001I or other apparatus Similar 
plans have been often suggested and it m now known 
that it is theoretically impossible for them to work 
well enough to be of praotioal value Dr W J 
Humphreys said that methods based on scientific 
pnnoiples arc much too expensive to be used in 
aviation Two possible solutions of the problem of 
fog landings were approved by the meeting and 
intensive research was urged along these lines The 
first solution was to use radio signals By the use 
of suitable instruments his position with reference 
to the flying field can easily be found by the aviator 
It is now poerible to use radio signals the wave 
lengths of which are not greater than ten metres 
and this is the possible error of the method It is 
not necessary to wait until shorter wave lengths are 
available Hie other solution favoured was a device 
similar to that used by ships to determine the depth 
of the sea beneath them It is quite possible for a 
suitable instrument to piok up an echo from the 
ground and show on a dial the height in feet of the 
plane above it 

Refrigerstiofi 

Iw connexion with the Refrigeration Exhibition 
now being held at the Sotenoe Museum South 
Kensington a guide has berm prepared by Messrs 
T C Orawhall and B Lentaigne which m addition 
to deeoribmg the exhibits gives aooount* of the 
scientific principle* which underlie refrigeration and 
of its historical development (pp *8 + 2 plates. 
London H M Stationery Office, 1884 fid net) 
A further publication whioh will be weloomed by 
all those engaged m the refrigerating industry « the 
Five Year Bibliography’ of the subject which haw 
been prepared by Mr H T Pledge, of the fiknenoe 
Library (pp 97 London H If Stationery Office, 
1984 Sr net) It is a foolscap pamphlet qf 97 pages 
with the typed entries m two cohrnms under the 
decimal classification numbers 6*1 86 to AS, with a 
short section on air conditioning under 897 9 Under 
Refrigerants 6*1 864 there are 8 page* of mMm 
which include be t wee n eighty and ninety dealing 
with dry foe or eobd carbonic add—6*1 664 |8— 
under its various names of aaiga oaifecnkjos, truck 
anea «eoeo drooa 11*. gUot Cold* 

Kold ’SToarfice, Drik^and <ri£T TbefoottbS 
the Beienoe Library has prepared more then 146 
bibliographies of this type on subjects varying from 
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Bead Amotions to the habits of lizards seems very 
Utfie known, and muoh tune has In oonsequenoe 
been wasted by research workers in collecting inform 
akon on subjects m which bibliographies were 
already m existenoe 

Street Lighting 

Iumavaxmo engineers are beginning to agitate 
for national control of the lighting of roads and 
streets In the KUetncal Rmrnc of June 8, C W 
Sully points out that boroughs and urban oounoils 
m Great Britain are granted powers regarding street 
lighting by the Publio Health Act of 1875 and that 
rural districts exercise their powers under the 
Lighting and Watching Act of 1838 The publio 
lighting of all oar thoroughfares to-day is controlled 
by Acts published either sixty or a hundred years ago 
Our population has nearly trebled since 1833 and 
has increased by more than seventy per oent unne 
the last Act became law There were no fast moving 
vehicles on our roads sixty years ago—there are now 
two milli on licensed automobiles The existence of 

trooks encourages pedestrians to use the streets after 
dark Yet much of our highway lighting is mounted 
on similar posts spaoed at the same distanoe apart as 
when our road vehicles were fitted with lanterns 
carrying oandles The oandle power of the lights 
have been increased a hundred fold in order to 
lessen the nsk of aooidents but m many roads the 
lighting w very ‘patchy’, the lamps acting mainly 
as beaoon lights It is wasteful to employ large 
units without suitable directive fittings to ensure a 
uniform distribution of the light The new British 
Standard Specification makes a special feature of 
this by setting out a spacing ratio for street lights 
which produoee a more uniform illumination In 
general this entails altering the height of the posts 
It would be advisable if the Government would 
allot to one of its numerous departments the teak 
of specifying the minimum light to be provided on 
the various roads which it has already classified 
It appears that new legislation is required to deal 
with this important matter 

Sons Aspects of Os Vsxtsbnts Brain 

In hw presidential address before the Linnean 
Society of New South Wtias on March 28, Prof 
A N Burkitt outlined p rog ress m our knowledge of 
the structure and woridngsof the brain The present 
lopsidedness of our knowledge, so a rn ai m g in the 
pfayriesl and chemical world and so backward as 
regards the very instrument which has crested 
human civilisation, is the oause of much of the 
.discontent end difficult** of our preeent age. Recent 
week upon the sense organs and the impulses they 
tsanantt to the brafe, and some idea of how closely 
parallel to the physical reality these impulses may be, 
wes d iao ua sofl, pertly ha relation tq, philosophical 
problems The besrfflg of the evolution of the sense 
o rg ana upon the evol ut ion of the bram, so ably oot- 
Efaad by EWot Smith, was briefly mentioned The 
hop ortapos qf theraofct disoovery that the emotional 


aspect of life is associated with the activity of a 
special part of the brain, the thalamus, distinct and 
separate from the great thinking and duonminatory 
apparatus, the oerebral oortex, was ivnphanaed, sad 
suggestions were made as to the possible bearing of 
this knowledge upon the Freudian hypothesis 
Finally an attempt was made to suggest some 
mkling of the physiological phenomena that ooour in 
the brain during oonaoious thinking in all its myriad 
aspects, also the mechanisms concerned m exprea 
sum and the oontrol of musoles, together with the 
evolution of them controlling mechanisms and 
musoles were briefly outlined 

Organisation of Production 

Undhb the title Prohibiting Poverty', a pamphlet 
by P M Martin, written and published by P M 
Martin Winter Park Florida, outlines a plan for 
obtaining economic security, based on the view 
that the prime purpose of organised society is 
to enable everyone to get a living The plan, 
described as the National Livelihood Plan , pro 
poses to separate necessaries from luxuries and to 
deal with them in separate departments of govern 
ment on different principles The production of 
neoeesities is to be organised under a new national 
organisation known as the Commons, the ftmotian 
of which is to produoe and distribute a basic livsh 
hood m necessities to the entire population Hus 
organisation would operate without money dis 
tnbuting goods as produoed without selling them 
It would be recruited oompulsonly by the whole 
youth of the nation {torn school leaving age and 
would utilise the full advantages of scientific ds> 
oovery m increasing industrial output and efficiency 
After eight yean service, the Commoner would 
pass into the Capitals, in which the existing capital 
istio organisation of society would persist, limited, 
however, to the production of luxuries and in whioh 
his previous labours have earned him or her a 
free distribution for life from the Commons of the 
basic necessities of life The Commons would be 
directed by a salaried body of technical experts, 
men of science and investigators oonoemed with 
the oontmual development and frill utihsation of 
improved methods of production 

Animal Breeding in tbs Bn fish Empire 

Tex Imperial Bureau of Animal Genet** ha* 
issued a bulletin of 47 pages by Eh F Fraser Darting 
on animal breeding m the British Empire obtainable 
from Oliver and Boyd, Edinburgh, or 83 Paternoster 
Row, E C , at 1« It s umm arises the preeent position 
and work m progress m the breeding of farm animals 
m all parts of the Empire The first part deals with 
Great Britain and the Dominions, where c o nditions 
are mainly temperate, the second part with India 
and the Colonies, which are largely m the tropics 
The more practical aspects of the breeding of horses, 
esUtls, sheep, pigs and goats am considered Reference 
k made to sooh recent developments as sjperm 
•tongs for bores insemination, and the feet that 
breech ef pigs differ in the number of ribs and hsnos 




m their value for bacon Uaefol information is 
given regarding sheep breeding in Britain, Canada, 
Australia, New Zealand and South Africa, and the 
varying problems each oountry has to face We 
leant that the world’s record for butter-fat production 
—1,814 lb m a yeer^-ia held by an Australian 
Shorthorn, that Romney Marsh sheep are successful 
m New Zealand, and that camel breeding is developed 
by Government m the Sudan Zebu oattle and 
buffaloes have been introduced from India into the 
West Indies, Tanganyika and British Guiana Cattle 
suitable for the tropics can probably be produced by 
crosses between sobu and oertam European breeds 
Such crosses between sebu cows and Friesian bulls 
have produced a satisfactory breed m Trinidad, but 
Krishna Valley sebu m Tanganyika crossed with 
Devons or Aberdeen Angus give intractable animals 
unsuitable for domestic uses 

Nattcmat Institute of Agricultural Botany 
Tax fourteenth report of the National Institute 
of Agricultural Botany records considerable progress 
m the selection and multiplication of improved crops 
Exhaustive tests of yield of many farm and garden 
plants have been made in different districts and 
authoritative comparisons of varieties are now avail 
able Considerable research is being devoted to 
problems of seed testing, and a large number of 
routine testa have been made for other investigators 
The elassinal potato trials at Ormakirk, Lancs, seem 
to have Buffered from severe donatio conditions but 
the work on potato synonyms progresses satisfactorily, 
and should do much to protect the farmer and 
gardener from unfair exploitation The head offioe 
of the Institute is m Huntingdon Road Cambridge, 
and a very close oo-operation is maintained with 
related organisations 

Ichthyology in the United Sutss 
Thx twentieth anniversary number of Copeta (No 
4, December 1933 American Society of Iohthyolo 
gists and Herpetologists), which deals with fishes, 
reptiles and amphibians, is dedicated to its founder, 
John Treadwell Nicholls In it are moluded many 
interesting and valuable papers notable among 
them being ' Deep Sea Stomiatoid Fishes by William 
Beebe, in which one new genus and eight new species 
are described from the Bermuda Oceanographic 
Expeditions of the Department of Tropical Research 
of the New York Zoological Society These were 
all taken within the eight mile oirele, the centre of 
which is at let Srir N long 64° S3' W , 9* miles 
south-south west of Nonsuch Island, Bermuda The 
barbels of some of these fishes are very peculiar j one 
of them, belonging to Ultmoatomvu mtrabtiu gen 
at epjsov, has a barbel measuring 417 mm m 
length (more than ten tones the length of the fish 
itself) Other papers on fish are by Albert Eide Pare, 
George 8 Myers, E W Gudger end 0 M Breder, Jr 
A new snake from Panama is de scribed by E R 
Dunn and'9tbere is an interesting article on the 
immunity of rattlesnakes to their venom by A A 
Nichol, Volney Douglas and LeweUyn Peck Other 


papers ere on the nests and young of the Allegheny 
salamander, the ophidian genet*) names AhaetuOa 
and Dmdropku, secondary sexual oharaeten of Bvfo 
tntktnottiahu, and Pieudomfi trooM n- eltyans complex 
a case of sexual dimorphism 

Strength of Spirits 

As is well known the Finance Act of 1915 pro 
vided that where by reason of the high temperature 
or strength of spirits the ordinary Bikes hydrometer 
was not applicable, the strength may be ascertained 
by means of the supplemental Sikes A hydrometer 
using tables identified aa II and IV prepared by the 
late Sir Edward Thorpe when principal of the 
Government Laboratory Under the Strength and 
Weight of Spirits Ascertainment Regulations 1930 
when the same conditions of high temperature or 
strength apply, the use of a farther supplemental 
Sikes B hydrometer is permitted When this is 
used without the pome marked A attached, Tables 
V and VI prepared by Sir Robert Robertson are 
applicable Tables II, IV, V end VI have been 
issued under the authority of the Commissioners 
of HU Customs and Excise in one volume at 
2Is 6 d (London H M Stationery Office) the 
ordinary tables I and HI are printed in a separate 
volume The tables cover temperatures from 30° 
to 100° F 

Institution of Petroleum Geolognts 

Thx summer meeting of the Institution of 
Petroleum Technologists will be held in London at 
the Royal Society of Arte on June 28-99 The pro 
gramme oonsists of a senes of papers, available in 
advance, on general topics which will be submitted 
for discussion The subjects of the first day’s 
discussions are the relation of oil and ooal to the 
petroleum industry measurement of oil in bulk, and 
the format of the Institution’s Journal The seoond 
day is being given to a senes of reports on the pro 
greet of naphthology , the Refining and Chemical 
Section under the chairmanship of Dr F H Gamer, 
will occupy the morning session, while the Field 
Technology Geology and General Sections, under the 
chairmanship of Mr A Beeby Thompson, will take 
up the afternoon session During the oourse of the 
annual dinner on June 29 the Redwood Medal of 
the Institution will be presented to Dr David White, 
of the U g Geological Survey, who m known for Jus 
studies in palseobotany This medal is awarded 
biennially, and is given for contributions to our 
knowledge of petroleum technology 

Rockefeller Medical Fellowships 

Tax Medica l Research announces that, on 

behalf of the Rockefeller Foundation of New York, 
it has made the following awards of travelling follow 
dupe for the academic yew 1984-30 i Mr I AJrd, 
demonstrator m anatomy, University of Edinburgh, 
and clmioal tutor in surgsry. Royal Infirmary, 
Edinburgh, Mr I A Anderson, house phywfian, 
Royal Infirmary, Aberdeen» Prof p G Oattle:. 
profe ss or of physiology, St Mungo's OoMaga, Glasgow, 



NATURE 


945 


JUNE 23, 1934 


•ad ass istant physician, Royal Infirmary, Glasgow, 
Mr W H Owlsa, resident medical registrar, Quean's 
Hospital, Birmingham j Dr H L Sheehan, lecturer 
m pathology. University of Uanoheeter, Mr C 
Wilson, assistant in pathology, London Hospital 
These fellowships are awarded to graduates who have 
had soma training m research work either m the 
primary eo i enoea of medicine or m clinical mediome 
or surgery, and who are likely to profit by a period 
of work abroad before taking up positions for higher 
teaching or research m the British Isles All the 
fellows appointed this year will work at oentres m 
the United States 

International Council of Scientific Unions 

Tn International Council of Scientific Unions will 
hold its triennial meeting at Brussels on July 8-14 
At the lost meeting, in 1031, the title of the organise 
tun was changed from that of the International 
Research Council to the present one and the statutes 
were revised to give greater freedom of action to the 
international unions On the present occasion each 
of these unions, representing astronomy geodesy and 
geophysics, chemistry, scientific radio transmission, 
physios, geography and biological scionoe will com 
mumoate an aooount of its activities during the past 
three year period Addresses will also be given by 
Dr D la Oour on the International Polar Year 
1933-33, its aims, methods and some preliminary 
results, by General Q Pernor, on recent inter 
national determinations of longitude , by Dr E P 
Hubble, on the exploration of space and by Prof 
H R Kruyt on eleotnoity and hydration of colloids 

A Moskjby Research Studentship of the Royal 
Society has been awarded to Dr Barnet Woolf for 
research on bacteriology and immunology 

8m Harold Hartley, chairman of the Fuel 
Research Board of the Department of Scientific and 
Industrial Research, is inviting a number of scientific 
workers and industrialists to inspect the work in 
progress at the Fuel Research Station, River Way 
Blaokwall Lane, East Greenwich, 8 E 10, on June S3 
The Amotion will be generally similar to the annual 
vantation of the National Physical Laboratory, but 
it m the first of its kmd to be hold at the Fuel Research 

Station. 

A wm n n o committee to assist the director, Dr 
Louis Martin, has been formed at the Inetitut 
POsteur, Paris, consisting of MM J Bordet, director 
of Um Inetitut Pasteur of Brussels, and Nobel pnse 
manj G Bertrand and F E P Meaul, members of 
the Inetitut de Franoe and Aoaddmie de MMeoma, 
O J H NiooUe, professor at the GoDOge de Franoe 
•ad Nobel pnieman, A J E Yenm, director of 
tha Institute Pasteur of Indo-Obina, and A Borel, 
dkeotor of the Institut dHygitne at Strasbourg 
Farther members may be appointed lat^r 

At the seventeenth annual meeting of the 
American Society of Ichthyologists end Herpetolo¬ 
gists, held in New York on May 10-12, the following 


were elected officers for the earning year t Honorary 
PnnienU, Leonhard Stojnegerand John T Niebobj 
Pnndmxt, Carl L Hubbs, Fww PmdmU.Tn S W 
Gudger, Dr Francis Harper and Clifford Pope j 
/Secretary M Graham Netting! Treasurer, A. W 
Harm , Sdxtore, Carl L Hubbs and Helen T Gaige 
The next meeting of the Sooiety will be held in 
Pittsburgh in May 1935 

Mbssbs A QjLMJBifKAMP Aim Co, Ltd (17-39 
Sun Street, and 1-3 Clifton Street, London, EOS) 
announce the introduction of a new type of all gloss 
syringe for medical use It is constructed of pyrex 
glass m various sues, and is provided with stainless 
steel needles Copper ooated glassware—beakers, 
flasks etc —is also supplied by this firm The copper 
a eleotrolytioally deposited on the outside and the 
advantages claimed are rapid distribution of heat and 
saving of the liquid should the glass oraok 

Applications are invited for the following appoint 
moots on or before the dates mentioned —A lecturer 
in mathematics and physics at the Portsmouth 
Municipal College—The Registrar (June 35) Part 
time lecturers and instructors in engineering welding, 
electrical installation etc at the Willaaden Technical 
College Derail Road London N W 10—The Pnn 
crpal (June 25) A professor of botany in the Egyptian 
University—The Dean of the if acuity of Science, o/o 
The Director, Egyptian Education Offloe 39, Victoria 
Street, London, S W 1 (June 35) A head of the 
Womens Department in the Wolverhampton and 
Staffordshire Technical College—The Clerk to the 
Governors Education Offices, Wolverhampton 
(June 25) A lecturer in botany and a lecturer in 
soology at Armstrong College, Newcastle upon Tyne 
—The Registrar (June 26) A teacher of ohetmstry 
at the Doncaster Technical College—The Secretary, 
Education Offices Doncaster (June 27) An assistant 
civil engineer to the Air Ministry—The Secretary 
(S 3) Adaetral House, Kingsway, W C 2 (June 36) 
A metallurgist to the British Non Ferrous Metals 
Research Association—The Secretary, Regnart Build 
mgs, Euston Street London, N W 1 (June 30) A 
lecturer m science at the Gordon Memorial College, 
Khartoum—The Secretary (Sir/C A), Board of Eduoa 
tion, Whitehall, London, SW1 (June 30) An 
assistant lecturer in electrical engineering at Um 
varsity College, Nottingham—The Registrar (July S) 
A research assi stan t m soil scisooe m the Department 
of Agriculture, University of Cambridge—The Secre¬ 
tary of the School of Agriculture (July 3) A field 
officer for investigations on Braxy like dise ases of 
sheep and a junior research offioer for investigations 
on twine erysipelas at the Institute of Animal 
Pathology, University of Cambridge—The Director 
(July 7) A professor of social anthropology m the 
University of Cape Town—The High Commissioner 
for the Union of South Afrioa, Trafalgar Square, 
London (Aug 15) A Regius professor of midwifery 
in the University of Glasgow—The Private Secretary, 
8oottfah Office, Whitehall, London, 8W1 A 
chemist at the East Mailing Researoh Station, Kent— 
The Secretary 
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Letters to the Editor 

[The Editor dot* not hold himself responsible far 
opinions expressed by Aw correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rqected manuscripts intended for this 
or any other part of ’Serum No notice is taken 
of anonymous communications ] 


Early History of Mendelteffs Periodic Law 
Tbs statement appears m Nature of April 26, 
p 660, that Mendol&rffs first table, published in 
1871 bean a remarkable resemblance to that of the 
present day As a matter of fact, Dnutn Ivanoviteh 
Mendeldefl began his investigations on tho correlation 
of chemical properties with the atomic weight of 
elements in 1868, and succeeded in evolving the 
periodicity of this relationship at the end of that 
year He printed the first periodic table in the 
middle of February, 1809 as follows 

An attempt of a intern of elements 
bued on their atomic weight and chemical reaembtanoe 

Tl-60 Zr-90 t - 180 

V - 81 1Tb — M Ta - 182 

Cr - 52 Mo - Ofl W 1H0 

Mn - 66 ah - 104 4 Pt - 197 i 

Fa - 66 Hu - 104 4 lr - 1M 

Ml - Co - 89 Pd - lOfl « Oa - 109 

H - 1 On - 8S 4 Ag - 108 Hg- 200 

Be - 9 4 Mg - 24 7n — 66 2 Od - 112 

B -11 AT-BT4 7 -88 Ur - 116 An - 107T 

C - 12 81 - 28 T - 70 Bn - 118 

N - 14 P - 81 As - 78 Bb - 122 Bi - I10T 

0-10 8 -88 8a — 79 4 Te — 1287 

P — 19 Cl—88 8 Br—80 I -127 

u - 7 Ha- 28 K - 89 Bb-86 4Ca-133 Tl-204 

ta - 40 Br - 87 8 Ba - 1S7 Fh- 207 

!*::!$ &:« 
m— 60 Di - 96 
In - 75 9 Th - list 


Memdol6efl prepared his first essay, Correlation of 
the Properties with the Atomic Weight of Elements’, 
early in March, I860 intending to communicate it 
to the Russian Chemical Society (which was founded 
on October 26 1868) at the meeting on March 6 
Illness prevented him from attending and the paper 
was read at his request, by my father, Nikolai 
AleksandrovkS Manschutkm at the time professor of 
analytical chemistry at the University of St Peter* 
burg MendelAefTs memoir was printed m the first 
volume of the Journal of the Russian Chemical 
Society (1869, pages 60-77) it contains tho same 
table aa that printed above, the enunciation of tho 
periodic law and tho deductions (o) that the atomio 
weights of some elements must bo altered, to fit into 
the table, (6) that undiscovered elements exist, 

filling up the vacant places of the table 
Continuing his work on that subject, D I 
MendeMeff communicated flirt her results on August 
23, I860, m a meeting of the Seoond Congress of 
Russian Naturalists m Moscow This communication 
was published m the Transactions of the Congress 
(pages 62-71) under the title ' On the Atomio Volume 
of Simple Bodies” Mendel6e£f recognised the nr 
portanoe of this periodically changing property of 
elements for their classification, and gave the fol 
lowing table- the prototype of all later periodic 
tables 


a ft s 1 & r f & 

IS— II V Or In h Co HI 

Cu Zs — — Ai 8* Br 


In the text, this table is completed by the heavy 
metals Au, Hg, Tl, Pb, Bi Elements, the atomio 
weights of which were not known with any degree 
of oertainty, such as In, Th, U, Ce, are left out 
I do not propose further ter follow up MeodeMefTs 
work here, only mentioning his communication at 
tho meeting of the Russian Chemical Society of 
December 3, 1870, in whioh he divided the elements 
into the periods, rows and groups, now familiar to 
all students of chemistry He also made here detailed 
predictions of the properties of undiscovered elements, 
whioh were verified m the yearn 1876-86 through 
the discovery of gallium soaadium and germanium 
Thus Mondeliefl s periodic table actually antedates 
his periodic law and reoeived its modem form m 
1869 not in 1871 

B N Menbohuteint 
Doroga v Sosnovku 1-3, flat 76a, 

Leningrad 21 
May 13 


Mesomensm and Tautomcnsm 
The recognition of valency exchange degeneracy 
as a matter of primary importance m relation to the 
energy 1 Mid reactivity* of organic molecules makes 
it the more neoessary dearly to mdicato the nature 
of tho conception It envisages both completely and 
incompletely degenerate states collectively called 
‘mesomeno’ states , and these states are described 
by first setting up unperturbed structures', which 
correspond to classical chemical formulas but (aooord 
mg to the theory) not exactly to reality and then 
'correcting’ these structures by supposing them to 
undergo a perturbation’, tho nature of whioh may 
be indicated by auxiliary symbols 

The idea appears to have gamod some ground that 
the conception of the meaomerio state is unnecessary, 
that the unperturbed structures are all that exist, 
Mid that thoso pass into each other like tautomendes 
but much more rapidly , the great frequency of inter 
change accounting for the energy effect If this view 
has arisen from the use of the expression resonance , 
a long aooepted synonym for exchange degeneracy, 
then it must be admitted that on analogy has been 
suggested whioh was never intended (the real analogy 
underlying this term is a mathematical one) 

It is a characteristic of tautomono systems that 
forms exist which clearly correspond to separate 
molecular states, because each molecule spends the 
whole of its life partly in one form and partly in the 
other, and only a proportionately quite insignificant 
tune m the actual prooess of transition If, however, 
m any of the most typical oases of ‘resonance’, we 
attempt to interpret resonanoe energy as a tauto 
mensra of unperturbed states, the frequency of inter 
change which it is neoessary to assume in order to 
account for the energy effect is often so great as to 
require that the molecules must oocupy their time in 
changing, and cannot remain quiescent for significant 
periods in either of the assumed states, in other words, 
the term ‘state’ loses its meaning m reference to the 
only states whioh thu theory recognises The assumed 
frequency of valency interchange is, indeed, of the 
same sort of magnitude as the frequencies which are 
attributable generally to oombmed electrons, aside 
altogether from valency resonance. There can be no 
physical distinction, therefore, between resonanoe 
vibrations and other electronic vibrations, and it 
follows that the unperturbed stru ctures , m whioh the 
resonance vibrations are absent by assumption, are 
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unreal they are of the nature of mtelleotual scaffold 
mg, and only the mesomeno state is real The 
additional electronic energy associated with reeonanoe 
naturally implies an altered wave funotion but the 
reasons why we do not associate this energy difference 
with a definite frequency along a definite path are 
quite analogous to the reasons for not reverting to 
Bohr orbits in the description of molecular structures 
generally* 

The energy evidence proves this point 1 and the 
results of infra red spectroscopy and dipole moment 
measurements supply important confirmation* it 
may, however, be worth noting that the thesis is 
neoessary also on qinto elementary chemical grounds * 
For this purpose any simple problem of reactivity in 
whioh meeomonsm plays a leading part will serve 
and we may, for example consider the fact that 
aniline is a weaker base by about a million fold than 
a primary alfrylamine such an methylamino or tert 
butylamme The neutral unperturbed structure for 
am line, NH,-C«H, requires a basicity of about the 
same order of magnitude as that of a primary 
alkylamine, and the three dipolar unperturbed 
structures which may oolleotively be represented 

nil require a basicity (for ammonium 
salt formation) of aero If we wore to try to account 
for the small basicity of aniline by postulating a 
tautomenum too rapid for direct detection, between 
these unperturbed structures oonai It red as molecular 
states, we should have to assume that the substance 
exists practically entirely in the betaine forms—an 
obviously untenable hypothesis Tho only way to 
avoid this difficulty would bo to increase the assumed 
rate of interchange to such a dogreo that the mulct ules 
would almost always fad to remain in the more basic 
form, NH r -C,H, for the duration of a inolocular 
collision, for if this wore true even a high ins tan 
taneous oonoentration of Nil, C,H, molecules would 
fail to produoo a corresponding amount of basic 
reactivity A supposition of this kind however is 
tantamount to discarding altogether the conception 
of unperturbed forms as moloeular states and 
adopting in its place the idea of a state distinct in 
properties from either of the states originally assumed 

Thus mesomerum and tautomensm are different 
concepts and we must ascribe to the mesomeno stato 
something more than a titular position m the physics 
and chemistry of unsaturated structures* 

C K Inqoijj 

University College 
Gower Street W C 1 
May 24 
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Kinetics of Reactions of Heavy Hydrogen 
Tss publication, reoently, of two notes 1 oonoeming 
the reaction of heavy hydrogen and oxygen at 
elevated temperatures suggests that it may be of 
interest to mention briefly experiments which have 
been m progress in this laboratory during the past 
few months and which have had for their object 
the possible confirmation or eluoidation of the 
mechanism of some oham reactions A search has 


also been made for examples of reactions involving 
the quantum meohanioal leakage of H and of D 
atoms through potential barriers 
At room temperatures and with excess hydrogen 
H and D atoms produced photoohemieally react with 
oxygen molecules nt exactly tho somo speed With 
0X0688 oxygen under tho same conditions, there is 
a difference (30 per oent for a 66 per oant mixture) 
which is duo solely to oollision frequency factors 
between the mercury atoms and the H,, HD, D, 
and 0, molecules Similarly in the hydrogenation 
of ethylene and of nitrous oxide and in the reduction 
of oopper oxide by atoms there h no difference in the 
velocity of inaction of the two isotopes 
At higher temperatures in the hydrogen - oxygen 
reaction whore chains are propagated separation 
occurs for example at 339° C With a pressure of 
5 mm of a 2 1 mixture the ratio of rates of reaction 
for a 66 per oent diplogon mixture is 1 26 1 falling 
to 1 10 I at 421“ Iho difference is probably due 
to tho participation of hydrogen molecules in the 
chain In the hydrogen - nitrous oxide reaction 
where chains are also propagated and tho slowest 
now involve* tho reaction of a hydrogen atom there 
is no separation whatsoever With etliyleno there 
is no separation and no chain propagation Copper 
oxide is reduced at different speeds with heavy and 
with ordinary hydrogen molecules the separation 
decreasing with increasing temperature, for example, 
the ratio of rates for a 47 per cent mixture are at 
1S6° 1 26 at 201° 1 17 and at 269° I 13 
So for as theso results indicate therefore tho 

statem nt may bo mado that H and D atoms, even 
in reactions requiring considerable activation react 
at tho (tamo speeds in the gas phase whereas, if the 
rate determining step involves a molecule or the 
interaction of the atom adsorbed on a surface, as 
in tho reduition of copper oxide the greater re 
activity of hydrogen is due mainly if not wholly 
to the diff renoe in xoro point energies of the H and 
the D molecules 

II W MKLvmja 

Laboratory of Colloid Science, 

The University 
Cambridge 
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Iqnosphenc Height Measurement m the United 
Provinces of Agra and Oudh (India) 

Thk measurements of the height ot tho ionosphere 
have been taken m India for the last three years 
by Prof S K Mitra 1 and his students m Calcutta 
India iH such a big country that the measurement 
at Calcutta alone cannot serve as representative 
values for the whole of India Early this year 
thoreforo it was decided to take measurements at 
Allahabad, and the preliminary observations are 
summarised below 

The transmitter employed was of the conventional 
type sending 00 pulses per seoond of 3 8 X 10-* 
seconds duration Through the ready oo-operation 
of Rai Amamath Agarwaf—to whom our thanks are 
duo-the receiving equipment was located at his 
residence m Dareganj, a distance of about 2 miles 
from the transmitter The echoes were visually 
obsen od on a cathode ray oscillograph 
On May 13 between 18 80 and 20 00 1ST, the 
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height of the E layer wa a found to be 135 km and 
initially four multiple reflections and sometimes as 
many as six were detected Between 10 00 and 10 30 
1ST the intensity of the first reflection often shot 
up to 2 3 times that of the ground wave but this 
unusual intensity lasted for about 3-5 seconds 
Between 19 15 and 10 20 the intensity of the second 
reflection was found on two occasions to be from 
3 to 4 times that of the ground pulse although the 
intensity of the first reflection was only about half 
that of the ground pulse 

Further observations were taken in the early 
morning hours (5 30-6 30) of May 14 Tho height 
of the F layer was found to be 270 km in the 
beginning and gradually fell to 250 km hour 
reflections were usually present the first was 
always tho strongest its intensity sometimes becoming 
as great as that of the ground pulse 

Tho distance between the adjacent reflections 
was always the same thus showing the preeenoe of 
multiple reflections between the earth and the 
ionosphere Messrs Mitra and Rakshit* oould detect 
the multiple reflections one hour before the sunset 
but we have been able to observe multiple reflections 
in the morning as well 

It appears from our observations that tho E layer 
is predominant during the evening and sunset period 
and during tho night the ionisation in the lower 
layer becomes too small and up to about half an 
hour after sunrise reflections from tho Jt layer are 
observed 

Tho work is be mg continued 

O R Toshniwal 
B D Pant 

Physical Laboratory 
Allahabad 
May 21 

Mltn and lUklhlt I kQ time U 20 IMS 

■toe dt p M 


Effect of Thunderstorms upon the Ionosphere 
Morgantown West Virginia USA is situated 
on the western slope of the Appalachian Mountains 
which run m a south westerly direction These 
mountains cause a great deal of variation in the 
signal strength of the broadcasting stations along 
the Atlantic ooaat as reooivod m Morgantown and 
also affoot tho short wave band 
One of my students Mr A W Fnend has been 
operating a short wave station here for many years 
Ho informs me that on aooount of the high hills near 
his home his station cannot be heard in the south 
eastern sector of the United States except after a 
thunderstorm He can hear the amateur short wave 
stations in the southern States but they can never 
hear him if the weather is fine but after a thunder 
storm he can remain in oontact with them for several 
hours 

At my suggestion Mr Fnend made out the 
following table from the log of his station It shows 
the times at which the stations were able to hear 


sssSsVc sseTiss 'iiils. 

Marita AM June t, 1981 IS SS aa. 

Atlanta, Oa June 6 1M1 10*8 pm. 

Salisbury SO An*. *4 1931 106am, 


These stations are all located several hundred 
miles south or*South east of Morgantown and two 
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way communication was never possible under normal 
atmospheno conditions Mr Fnend’s observations 
strongly support Prof C T R Wilson s theory that 
some of the ionisation m the ionosphere is due to 
thunderstorms Not all of the abnormal ionisation 
arises from local thunderstorms for I have often 
observed moreased ionisation in the E layer after 
sunset during the winter months when there were 
no thunderstorms within a thousand miles 

R C Colwell 

Department of Physics 
West Virginia University 
May 18 

Static Charge on a Galvo-Mdlrvoltmtter 
In Nature cf May 19 Mr H A Bromley men 
tioned the trouble he had experienced owing to the 
needle of a millivoltmeter being attracted by the 
electrostatic charge on tho surface of the glam window 
of the instrument 

This trouble has been known for many years and 
is usually overcome by wiping the glass with a cloth 
on which there is a slight trace of glyoenne Thu 
so effectually gets rid of the trouble for a little while 
—when the prooees has to bo repeated—that I think 
readers of Nature may be glad to know of it 

JKobbbt 8 Whipple 
Cambridge Instrument Company Limited 
45 Orosvenor Plaoe London S W 1 


Velocity of Light 

The chief objoction which can be raised at the 
present time to the hypothesis of a continuous 
decrease of the veloo ty of 1 ght is that it u only 
j istifiod if we admit that the work of Miohelson and 
Newcomb in the last eentury is unreliable Now 
thoir determinations made in 1882 agree so closely 
although made independently with d fferont matru 
ments and a somewhat different technique that, in 
my opinion they are probably very accurate 



Seven years ago I pointed out that the problem 
would be simplified if it were admitted that the 
velocity fluctuates 1 The arbitrary rejection of some 
observations would not then be required there having 
been a decrease in 1874-1883 and another in 1902- 
1934 An irregular variation, however is of little 
scientific value it is so easy to fit one to the observe 
tions a regular periodic venation on the other 
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hand, if it flta all the observed values without 
omitting any, would be much more convincing than 
a linear law which ignores one third of the data 
The remarkably close agreement of Edmondson’s 
sine law of variation 1 with the observations cannot 
be fully appreciated without a graphical representa 
tion such as that reproduced as Fig 1 , it is signifl 
cant, particularly because of its simplicity and 
because the period is the longest possible a sinusoid 
which would pick up’ Perrotin s value artificially 
by a multiplicity of undulations duo to a short period 
would carry no conviction whatever to my mind, 
but the manner in which the graph picks up* (in 
passing, so to speak) this isolated value of 1902 is 
most remarkable and, in my opinion, convincing 
Such a nine fold coincidence cannot bo fortuitous 
M E J Ghkuby dk Bray 
40, Westmount Road, 

P It ham, S E 0 
May 24 

1 Mr Naekr No 5620 1027 L AKrovmu November 1027 
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Abnormal Permeability Produced in a Steel Wire by 
Loading 

Using the ballistic method previously described 1 , 
reoont investigations have shown that an abnormally 
high value for the permeability of a stool wire can 
be obtained by loading 



In Fig 1, the curve a shows the relationship of 
B and H obtained by the ordinary method of reversals 
for a mild steel wire of 0 092 in diameter, the wire 
being unloaded Curve 6 shows the values of B and 
H, also obtained by the method of reversals, when 
the wire was supporting a steady load of 202 lb (that 
is, a stress of 13 7 tons per sq inch) 

By means of the ballistio test described 1 , the 
increase of induction density A13 was obtained as 
a Amotion of H when a load of 203 lb was gently 


applied Before each application of the load, the 
magnetio intensity was raised to a value of about 
200 gauss and the desired value of H was then 
reached by reversing the exciting current of the 
solenoid many times The curve c in Fig 1 has been 
obtained by adding the value AB to the corre 
spondmg value of B given by the curve a It is 
seen that for low values of H, the permeability given 
by curve c is moro than ten times the normal value 
of the permeability as givon by the ourve a 
Loading the wire when it is placed in a steady 
magnetic field of suitable intensity gives rise to a 
very marked increase of permeability 

By means of a somewhat different procedure, 
Ewing* obtained very largo moroases of induction 
when an iron wire, which had previously been 
stretched beyond its olastic limit, was loaded For 
anntakd iron wire, however, tho effect was very 
much less So far as I am aware the results now giv en 
are the first yet recorded showing the immense in 
crease of induction produoed by loading an unfatigued 
steel wire 

1 h Mall 

Th part men t of I lectncal Engineering 
University Sheffield 1 
May 10 
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^ A Haploid Plant of Ntcotiana sylvtttrts 
Attempts to product a introgonic fully developed 
animal organism hnvo been unsuccessful plants 
apjiear to bo mon cunvimint subjects for this 
purpost Wo know two androgenic haptoids at tho 
present time and both belong to the genus Ntcotiana 
Onr was produeed by pollinating a triploid Niootutna 
Tabacum plant (2n 72) with V Langatiorffit 

(2« 18) h rom such a cross a Ntcotiana LanggdorJJh 

androgenic haploid with 9 somatic chromosomes was 
product d' The other androgenic haploid was pro 
duced by pollinating the amphidiploid N gluitnoaa X 
N Tabacum N digluia with N Tabacum (in 48) 
From such a cross an androgenic N Tabacum with 
24 somatic chromosomes has boon produced* 
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Rec< ntly wo produced another Ntcotiana haploid 
by pollinating the t , hybrid N Tabacum X N 
sylvtrtna with pollen from N ryivf-stns (in — 24) 
Considering the former two eases, it seems very 
probable that the haploid thus produoed has de\ eloped 
from a sperm nucleus The haploid is a dwarf 
Ntcotiana oylvtttno plant with smaller oolls than the 
normal (diploid) N rylvestru The haploid has two 
chromosomes with small heads, two with large heads 
(subterminal constriction), four with medial constnc 
tions and four with subraedial constrictions (Fig 1) 
In the root tips of the haploid pliant single cells or 
even whole sectors were found with diploid chromo 
somal constitution—a condition which often occurs 
in haploids 

It is most probable that this haploid has developed 
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from a aylvestru Hperm nucleus, but it is also 
possible although not very probable that it has origin 
a tod parthenogenetioally from an ogg oell having only 
•ylvestm chromosomes Such an egg oell oan be pro 
duoed if all the aylvutru chromosomes (12) separate 
and move toward one pole while the Tabacum 
chromosomes (24) move toward the other pole during 
the reduction division m the hybrid The chanoe 
for suoh a chromosomal distribution during the 
reduction division is very small When we consider 
the fact that parthenogenesis is a rare occurrence— 
only one egg oell (haploid) may develop parthono 
genetically out of several thousands—it seems very 
improbable that our tylvesiru haploid has suoh an 
origin 

Detailed morphological description of the haploid 
and its oytogenetioal behaviour will be given else 
where 

Dontcho KosTorr 

Institute of Genetics 
Academy of Sciences ofUSSR 
Leningrad 
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Influence of Thyroid Preparations on the Plumage of 
Birds | 

In an t arlior communication 1 wo described cxpori 
merits on the supposed influence of tho thy mi 1 
hormone on the moulting mechanism of feathers in 
aquatiu birds wlnih mnmfeated very striking resist 
anoe to thyroid fooding and to the injoction of 
thallium acetate After controlling the thyroid 
preparations which produced thi shedding of feathers 
in hens and ca mod metamorphosis m tadpoles the 
thyroid glandB of duckH and geeso have ban ex 
aminod The greet difference observed botwrx n them 
and tho thyroid glanl of the chiokon was found to 
be duo chiefly to different anatomical structure and 
to tremendous d \ elopment of the corpusoula 
epibranchialia (corpuscula epithelialia or para 
thyrooidea of other uuthors) in diuks and geose 

It aoemed to us therefore that tho corpuscula epi 
branchialia may have a neutralising effect on the in 
fluonoe c f thyroid in our experim ntal aqtiatic birds 
It is also possible to presume suoh a neutralising 
influence in the testis hormono of drakes as suggested 
m the interesting publication of Mr K George Jaap 
of the University of Wisconsin in Poultry boienoe 
referring to testis enlargement and thyroid adminis 
tration m duoks although wo used in our experiment 
both male and female duoks 

Bearing in mind tins possibility we repeated the 
experiment now with a uniform batch (in regard to 
origin age and so on) of hens divided into four groups 
treated as follows (I) fed with thyroid preparations , 
(2) fed with thyroid preparations and given injections 
of oxtract (in Ringers solution) of corpuscula 
epibranchialia of geeee and duoks (3) fed with 
thyroid preparations and given injections of testis 
hormone prepared from drakes testes and (4) a 
control group given injections of Ringers solution 
only and including other hens without special 
treatment 

The result was ogam very striking While hens 
of the first and third groups began on the 8-0th 
day to lose their feathers and on the 12th day there 
were all the symptoms of severe moulting, the group 


injected with the extract of oorpuscula epibranchialia 
as well as the control animals remained quite resistant 
to thyroid feeding 

This experiment was repea tod twice with the 
same result and at the same tune histological examine 
tion was made of the corpuscula epibranchialia 
Some interesting results were observed , for example 
tadpoles given a very small dose of the extract of 
corpuscula token from geoso died on the second 
third day but the control tadpole fed on gooses 
thyroid gland and other thyroid preparations 
continued alivo and activo 

A detailed report of these experiments is in 
preparation 

R PrawochbAski 
B Slizinski 

Zootw hmcal I aboratory 

Jagi Homan University 
Graoow Poland 
May 20 
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Energy Spectrum of Positive Electrons ejected by 
Radioactive Nitrogen 

The velocities of positive electrons omitted by 
boron when bombarded by a partioles of radium C 
with a range reduced to 6 3 cm wore investigated 
by the magnetic focusing method, the electrons being 
detected by coincidences in two contiguous Geigor 
Muller oountors 1 The measurements could only be 
i xtended up to the value of Hp 7800 The energy 
distribution obtained is Bhown in Fig 1 For each 
point of the ourve 100-200 positivo electrons were 
oountod The natural background was 20 per cent 
of the measured value 



The shape of the curve is similar to that for the 
p spectrum of radium E The limit of the spectrum 
corresponds to about l 3 X 10* ev A similar energy 
distribution was found by Anderson and Neddermeyer 
m the case of oarbon bombarded by diplons 1 Thus 
the half period * and the energy spectrum of positive 
eloctrona of radioactive nitrogen do not depend on 
the method of its production 
The most probable way of producing N 1 ' m our 
experiments may be assumed to be 

•B 1 * + |He* -* tN“ + ,n‘ 

while in the case of Crane and Launtaen, measured 
by Neddermeyer and Anderson the supposed 
reaction waa 


*C»* + iD* -* fN” + ,n J 
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Thus, starting both from ,B l * and from ,( 11 one 
gets the same kind of radioactive nitrogen jN'* with 
the same characteristic constants 
The energy distribution in the case of aluminium 
and magnesium n similar to that of the p spectrum 
of thorium C + C * the limit lying above 2 x 10* ev 
A J Alkhanow 
A J Aiichanian 
B S Dzelkpow 

Physical Technical Institute, 

Leningrad 
May 13 
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Absorption Spectrum of Diatomic Arsenic 

A NEW sysUm of some «ightj absorption bands 
has bein discovered in the sp ctrum of arsonio 
between 2200 A and 2750 A which can be definitely 
assigned to the diatomic molecule This includes the 
five faint fluorescence bonds observed by Rosen 1 nnd 
tentatively ascribed to As, The whole system boars 
a striking resemblance to that of P, mv instigated by 
Herzberg* where AG" is about 760 cm 1 and AO 
470 cm -1 A preliminary analysis gives for arsenic 
AO values that are about 420 ctn 1 for the lower 
and 270 om 1 for the uppi r state Tin vibrational 
levels of both states converge very slowly 

The emission spectrum of phosphorus is attributed 
by Herzberg to a *£j+ — *£,+ transition in which the 
upper potential curve is orossed by another possessing 
a flat minimum and a lower hoat of dins Hint ion 
which is oithor a •£«+ or a *II« state Ihis causes 
predissociation m the upper and perturbation of the 
lower vibrational levels of the *£*+ state The graph 
of the AO values of our arsenic bunds shows a dm 
continuity at v =4 which appears to represent 
perturbation similar to that observed by Herzberg 
O F Gibson 
A Mactahtanf 
(Commonwealth Follow) 

Department of Chemistry 
University of California 
Berkeley, California 
May 15 
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Bands of ‘Heavy* Acetylene m the Near Infra-Red 
The infra rad spectrum of acetylene prepared from 
calcium oarbido and 93 per oont heavy water has 
been examined photographically up to 12 000 A with 
a 4 m absorbing length at 2 atmospheres 1 Four 
bands have been observed, all of which belong to 
CtHD as indicated by the absence of alternating 
intensities In spite of the high concentration of 
the heavy water used no bands due to C,D, hove 
been observed m this region 
So far, the fine structure of the strongest two 
bands (1 <03011 and 1 094 p) has been measured The 
moment of inertia of CaHD in its lowest state was 
found to be 27 B0 X 10 -4 * gm cm’* From the 
moment of inertia of ordinary C.H, (23 50 x 10-‘» 

r am *) alone, it is impossible to get exact values 
both the C-0 and C-H distances It is now 


possible, however by combination of the moments 
of inertia of <.,H, and C,HD to get an accurate 
value for both these distances without making any 
outside assumptions (Naturally the nuclear dwtanoes 
are supposed to bo tho same m both molecules ) 
The result is r<jo - 1 205 A and foa — 1 062 A 
As C,HD is not symmetrical part of the selection 
rules valid for C,H t no longer hold Therefore more 
transitions ooour m f ,HD than in t ,H, Dus fact 
is illustrated by tho a< t ompanying tablo where 
preliminary values for tho origins of thH t,HD bands 
are compared with the c irresponding t,H, bands 
Tho nomenclature of Mocki * is used with Loohte 


2v„ f- v, 
V* 1 2v, 
2v« + v. 


9706 o> 
9139 
8550 
8410 


9041 cm-* 
9835 


Holtgre von and bentwood s* intorpr tation of the C,H| 
hands The combinations 2v s + v, and 2 m« I- v, are 
forbiddi n for f ,H, m cording to Dennison a selection 
ruins but not f >r C,HD As will lie seen tho strongest 
land 3v, is slightly shifted to ihortrr wave lengths 
in spit< of the larger mass of onn of the vibrating 
nucln wh nas tho band v« + 2v, is appreciably 
shifted to long r wave kngths It follows that 
v b « 3300 cm 1 v,(«)« 2650 tin 1 against 3277 
and 3230 rcnjxs tiv ly in f ,H, TIhb frequency shift 
is somewhat an (logons 11 that olwerved by Wood* 
in tho Ram m np ctrum t F HDO 

Wo arc pn paring to investigate HDO l H,D, 
l)C N and other heavy mok cules in the same spot tral 
rogion 

G HKI17BERO 
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Physikahsohos Fnstitut 
der Tochnisohon Hochschule 
Darmstadt 

Chomischos Inatitut der Umvorsitftt 
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De Causis PlanUrum 

In a re\iew of Dr Ountlnr s edition of Goodyor s 
Diosoondea in Nature of February 17 roferen e is 
made to Goodyor a translations of Theophrastus, and 
the statement is modi that so far as is known 
the manuscript translation in tho library of Magdalen 
College prepared by Goodyer in 1822 23 is still the 
only English version of De CauHis Plautarum* ' 

It may be of interest therefore to direct attention 
to the fact that the text of Book I of Do Causis 
Plants rum with translation and commentary by 
Robert Ewing Dengler was presented m 1927 as a 
dissertation for tho doctor a degroe at the University 
of Pennsylvania and was published by the University 
among the theses for that year 

R P Bigelow 

Massachusetts Institute of Technology 
Cambridge Mass 
May 16 
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Research 

Wooden Cauldron from Co Monaghan, Ireland A 
remarkable cauldron of wood has recently been 
acquired by the National Museum of Ireland It 
was found at Altartate near Clones Co Monaghan 
in 1933 at a depth of 160 cm m a peat bog 366 cm 
above the clay at the foot of the deposit 1 he cauldron 
was undoubtedly complete when it was found but 
was broken by the finder and onlookers The remains 
have been restored by Prof J Bayley Butlor and 
has been dosortbed by Dr A Mahr (Proc Roy Iruk 
Acad 43 Sec C No 3) The dimensions am 
opening 34 em X 36 cm external measurement 
46 cm V 49 cm height 28 6 cm thickness 0 9 
cm n ar rim to 2 cm The vessel is now slightly 
elliptical doubtless owing to warping The wood is 
poplar, the handle only one remaining of yew The 
cauldron is unique owing to tho handle* and the 
omam ntation on the upper portion The handle 
something between a triangU and a semi t ircle is a 
translation into wot d of the ring handles of the 
well known riveted cauldrons of the late bronze agi 
of Britain the ribbed lugs carved out of tho solid 
wood also being reminiscent of the metal staples 
found in thoso cauldrons but the lugs of the 
Altartate vessel an on tho shoulder tho difftrcnce 
being due to th< material The ornamentation c in 
sista of six concentric patterns with central dots 
encircling the upper portion Tho circl *s which are 
not closod uro connected with each othi r by tan 
g» ntial bands these being a continuation of the bonds 
forming the incomplete circles The eoncentrio 
pattern is a faint reminiscence of tht old metal riv« ts 
but has booonu purely ornamental Looked at as a 
whole the pattern has a step character bke a 
debased spiral ornament No sunilnr pattern is 
foun 1 in tho Irish bronz age and it seems to b< 
nothing but a clumsy expression of a provincial La 
T£no art The vessel may therefore be a belated 
descendant of metal cauldrons which hail gone out 
among the well to do but lingered among the poorer 
classes The suggested date of early iron age is con 
firmed by a pollen analysis by Prof Knud Jossen 

Diving Power* of Whales It is little likely that the 
physiological processes of tho larger Cetacea will ever 
become known from direct observation lor thin 
reason Mr A H Laurie has felt that it would be 
well worth while to undertake a careful and detailed 
study of the properties of fresh care aw* of the 
Southern Blue and l! in whales m the belief that he 
might thereby bo onabled to make tentative but 
nevertheless ustful deductions as to their mode of 
life The results of his observations and experiments 
( Discovery Reports 7 363 406 1933) provide 

striking confirmation of the soundness of this belief 
After analyses of tho data which he has been able to 
collect Laurie supports the view—stoutly opposed 
by oertain oetologiata—that whales are capable of 
diving quickly to great depths and as rapidly return 
ing again to the surface If this indeed be true (and 
the bulk of the evidence seems to point to this con 
elusion) certain physiological considerations of great 
interest are involved the most important of which is 
the whale a immunity from caisson sickness On the 
basis of human performance a whale which divoa to 
a depth of 100 metres and stays down there for 16 
minutes will require to spend rather more than If 


Items 

hours in returning slowly to the surface in order to 
avoid this malady Yet all whalers are agreed that 
whales rise from deep soundings much more quickly 
than that Up to tho present no convincing reason 
why whales enjoy immunity from caisson sickness 
has tver been put forward A very surprising yet 
excoodmgly plausible explanation is now indicated 
by the results of Mr Launes observations and 
experiments Ho has found that whale blood both 
adult and foetal contains vast numbers of tiny 
bacteria like oigamsms provisionally referred to as 
A organisms These X organisms appear to possess 
the power of bringing About Borne kind of nitrogen 
fixation with tho result tliat excess nitrogen dissolved 
in the blood under extra pressure does not escape 
from it on decompression and cause caisson sickness 
in thi animal (see also Nature 133 636 April 28 
874 June 0 1934) 

Adoption of an Orphaned Brood by a Wasp In tho 
Entomologist s Monthly Magazine for Apnl 1934 Mr 
O t J Nixon dosenbes the finding of a rudimentary 
nest of Vespa vulgans containing sixteen cells and 
of about the size of a golf ball The nost was dug 
out from the ground along with the queen and carried 
indoors The queen made no attempt to leave the 
nest until it was indoors and then it flew to a window 
Tht nest was suspended across the top of a fairly 
large and doep box and after several attempts to 
escape the queen was ultimately induoed to adopt 
the new abode and was regularly fed At the timo 
when the nost contained two ooooona and many 
larvai of different sizes she disappeared and was not 
seen again Three days later a queen of tho allied 
species V germantca was obtauied, and this individual 
adopted the orphan d brood just as completely as 
if it wire her own Bhe accepted blow fly puparia 
and f aterpillars which she malaxated and fed to the 
brood The experiment was brought to a conclusion 
owing to an accident whioh caused the comb to 
fall and become broken 

Sex in the Myxomycetes A paper by S Abe in 
vol 1 of the Science Reports of the Tokyo Bunrika 
Daigaku (Tokyo University Koishikawa Tokyo) 
describes some very interesting experiments on mala 
and ft male gametes of various slime fungi ( On the 
Syngamy of some Myxomycetes pp 193-202 Jan 
23 1934) Tho work deals with the planogametee of 
t uligo septioa Erumema aurewn Dvtymium mgripes, 
Physarum cratenforme and Stemonites fusca It was 
observed that one of the gametes (the male) moved 
towards the other and the two oan be further 
differentiated by staining reactions Neutral red 
safranmo neutral violet methylene blue and oreayl 
blue all stain male and female gametes differently 
The female gamete has a positive charge whilst the 
male is negative 

lea in the Arctic Seas. The survey for 1933 of ice m 
the Arctic Seas {Isforholdene t de Arktulce Have) by 
the Danish Meteorological Institute shows that 
unusually favourable conditions prevailed in the 
Barents and Greenland Seas where for the greater 
part of the year the toe was well to the north of the 
average limits Off Spitsbergen there waa no loe 
to the west in winter and spring or from the middle 
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of June through the summer and autumn The north 
ooaat wag clear from May untd August and the cast 
ooaat was almost clear m August Novaya Zemlya 
was almost clear in July and entirely cloar in August 
m which month Irani Josef Land was accessible in 
open water Not during the last 34 years have 
conditions been more favourable on the east coast 
of Greenland In March and April the edge of the 
pack was 120 miles west of its normal position and 
by August the whole coast between lat 70 s N and 
Cape Farewell was clear of ice The ooasts of Iceland 
were free throughout the year On the Newfound 
land Ranks ice was rare except in May Davis Strait 
was unusually clear in most months Hudson Strait 
was almost clear in August On tht other hand 
conditions were severe in Boring Strait and the 
Beaufort Sea and towards Wrange 1 Island North 
of Asia so far as information goes the ice was 
abundant but it was mainly new ice The White 
Sea did not clear until May On the wholi it would 
appear that the outflowing pol&i drift was chicked 
m the Barents and Greenland Seas and diverted 
towards Alaska and eastern Siberia 

Three Commercial Sands of Canada Several reports 
of the Canadian Department of Mines published larly 
this year have reached us these apjx ar to bo mainly 
of interest to Canadians but oni Investigations of 
Mineral Resources makes a somt what wider 

appeal This pamphlet contains threx papers all 
referring to certain sandstom h the first is an 
account of a bed of Potsdam sandstone betwrsn 
Buckingham and Uatinoau Point Quebec it appears 
to be a friable sandstom easily disintegrated into 
individual quarts grains which are rounded to sub 
angular The authors (L H folo and R K 
Camochan) eonolude that this d< posit will pmlwbly 
yield a silica sand sufficiently free from iron for glass 
making Tho seoond paper by L II C ole rofi rs to 
a band of Chazy sandstone at Hawkesbury Ontario 
Thi stone appears to lx fmo grauied and strong is 
easily carved and worked and apparently would 
make a good building stone for which purposi it 
appears to have been used for something like a 
hundred years Tho third paper gives an account by 
8 C I 11b of tho bituminous sands of MoMurray 
Northern Alberta The author holds and has held 
for a considerable time that the MoMurray dt posit 
of bituminous sand should bo regarded as a potential 
souroe of liquid hydro carbons Tho quantity of 
available bituminous sand appears to bo very large 
it is assumed that its bitumen content is 12} per cent 
and that the petroleum products derived from tho 
bitumen would be about 75 per oent by volume of 
the bitumen The author estimates costs of produc 
tion and shows that the material can bo worked at a 
profit, and concludes that the! conditions are favour 
able to commercial] development of the Alberta 
bituminous sands ’ 

Treatment of 'Slumcs* m Coal Washing Every ad 
vanoe m technology creates new problems The need 
for cleaner ooal led to development of coal washing 
But ooal is friable and oontams dust which interferes 
with the efficiency of most washing processes There 
fore the dost may not be permitted to accumulate in 
the wash water, and tanks are provided where the 
dust is allowed to settle and form a slurry or mud 
of particles of ooal and earthy matter Owing to 
the fineness and character of the dust particles the 
clarification of the wash water is often difficult and 


chemical precipitants are added to promote flocoula 
tion and deposition of the slurry This may contain 
more water than fuel and must be dewatered, after 
which it may be used as a low grade fuel or moor 
porated in the slack fed to coke ovens The de 
dusting of coal and the treatment of slurries form 
tho subjects of Memoranda 13 and 14 of the Institu 
tion of Mining Engineers During ooal strikes, 
accumulations of slurry have proved unsuspected 
fuel nserves of no small importance 

Hot Wire Anemometers. Ihe lecture on these 
instruments and their uses given at the Institut de 
M6camque dos Fluids of the University of Paris by 
Dr t G Richardson of Armstrong tollcgo New 
castle m March 1932 has betn amplified by him and 
issued as an Institut pamphlet with the titlo Les 
Appareils k Fil (.hand (Paris Gauthier Villars) 
It extends to 68 pages and is well printed and illus 
trnted After showing how the change of resistance 
of a wire carrying an electrw current due to the 
movement past the wire of the gas or liquid in which 
it is place el mav bo used to dotermino the spord of 
tho fluid he shows how by placing two wires paralle 1 
to taeli »the r an 1 near together the sheltering aetion 
of ont win. to the other allows tli direction of tho 
motion of the fluid to bo determined Tho offex ts of 
to and fro movements of the fluid and of solid walls 
arc also traced The woond part gives an outline of 
the results obtained by those methods for the motions 
e>f the an abeiut the wings e>f an aeroplane about a 
e ylinder an 1 in th pipes and enviti s of musieal wind 
instruments References to 8 2 papers dealing with 
tho subject are given The re are a fe w misprints 
big 2 p 16 and Camoboll p 57 are examples 

Atomic Weight of Cuium Tho atomic weight of 
c«sium m use for some time rests on the work of 
Richards and Archibald and Richards and Iranpon 
who found the value 132 81 Aston and Bainbridge 
howeve r found by the moss spectrograph that 
caesium is a simple e le ment and Aston s packing 
fraction togethe r with tho conversion factor from O 11 
to O 16 of 1 00022 leads to Cs 132 904 A re 
determination ot the atomic weight by chemical 
methods using caesium from pollucite of Maine U Is A 
made by G P Baxter and J S Thomas (J Atner 
Chtm 'soc May) has given a result in close agree 
raent with that of Aston although sufficient reasons 
for the difference between their results and those of 
Richards and his collaborators are difficult to dis 
oover Tho oasium salts wore very carefully purified 
and showed no trace of rubidium or potassium on 
spoctrographic examination The chloriele was fused 
in a platinum boat in on atmosphere of nitrog n 
hydrogen, or various mixtures of hydrogen and 
hydrogen < hlondo before weighing The silver 
precipitation method with adjustment of Che end 
point with a nephelomotor, was used Fourteen 
experiments are reported the average ratio CsCl Ag 
being 1 56063 or Cs 132 903 By rejecting one 
experiment which gave rather low values the 
averages are CsCl Ag=l 56065 and Cs-132 906 
The values for the first seven determinations for 
which probably the material was of slightly better 
quality are CsCl Ag 1 56070 and Cs= 132 911, tho 
value finally adopted being Cs«= 132 91 It is very 
reassuring that the chemical and physical methods 
have been found to agree so welt in this region of the 
atomic weight scale, and that a supposed anomaly 
has been removed 



954 


NATURE 


June 23, 1934 


Callender’s New High-Voltage Research Laboratories 

T HE new high voltage research laboratories of vibration galvanometer used in making dieleotno loss 

Callender's Cable and Construction Co , Ltd , are angle measurements made it essential that, when 

being opened on June 22 by Lord Rutherford, before a testing at any given frequency, the alternator speed 

distinguished company, which will include the Council should bo held absolutely oonstant with variation of 

of the Institution of Electrical Engineers, by special load or with variation of such factors as the supply 

invitation of the president, Mr P V Hunter The voltage It was not found possible to obtain suffi 

laboratories occupy the buildings of tho old oiently constant spoed regulation with the usual 

Kensington and Not ting Hill Gate Power Station, arrangement of a Ward Lennard set The arrange 

at 38 Wood Lane, W 12 Tho large space and head meat finally selected consists of a 3 phase syn- 

room provided by those buildings have made them chronous motor, driving a 3,000 volt single phase 

especially suitable for conversion to high voltage alternator through a fluid gear box, whioh provides 

laboratories Altogether, 30,000 sq ft of ground a continuously variable gear ratio over the above 

floor space have been equipped as research labors range All this equipment is by Haslam and Newton, 

tones, together with associated stores and workshop Ltd , of Derby From the testing whioh has so far 

Tho laboratories have been organised and equipped been carried out, it appears that this equipment is 

in a manner which will enable research work to be likely to prove entirely satisfactory 
earned out in any tiold associated with the trans The cable life testing laboratory contains transformer 

mission of oleotnoal power equipment by British 1 homson Houston Co, Ltd, 

Iho main high voltage equipment consists of two which enables long lengths of buned cable for 66 kv 
transformers by t err anti, each for 600 kva con and 132 kv systems to be tested at twice working 

tinuous output at 000,000 volts It ih believed that voltage under conditions which simulate service 

these are tho laigost transformers of this \oltngi conditions Tho two high voltage transformers are 

available at present m the industry The largo sire for 000 kva and 1,000 kva respectively These 

of the transformers has boon made necessary by tho transformers are supplied by 3,000 volt single phase 

largo capacitance current which is required for cable alternators, direct coupled to 3 phase synchronous 

testing at high voltage These two transformers are motors In addition to the high voltage transformers, 

situated in adjoining laboratories which are 130 ft two loading ourrent transformers supply a total of 
long, and 46 ft and 28 ft wide respectively One 1,500 amp , tho high ourrent windings being insulated 

of these transformers has boon mounted on porcelain from earth for 170 kv This enables cable heating 

insulators, so that the tank of tho transformer can current to bo superimposed on the cable conductor 

bo raised to a voltage of 600 kv to earth In addition, without interrupting the high voltage, and in this 

a large opening in the wall dividing the two labors way tlie cables are passod through periodic heat 

tones enables the two transformers to be connected cycles An unusual feature of this transformer equip 

in parallel or in cascade, thus providing 1,000 kva ment is that double electrostatic screens have been 

at eithor 1,000 k\ or 600 kv The lay out of these provided between the primary and seoondary windings 

two laboratories represents a distinct departure from for the purpose of enabling aocurato dielectric loss 

tho usual practico in high voltage laboratories The angle measurements to be earned out on cables 

two transformers have been located in the middle which are buned, and m which, therefore, the oable 

of tho laboratories Each transformer thus oommanda sheaths are necessarily earthed The oables are 

two testing areas, one on each side In this way, buned in runs of about 200 yards m land adjoining 

it is possible for preparation work to be pressed the laboratones which consists of made up sod 

forward in ono area while the transformer is testing representative of normal London conditions 

in the other area, with a complete absence of risk In addition the laboratory possesses a large 
to tho personnel concerned It is a general experience amount of smaller transformer equipment for voltages 
in high voltage laboratories that the preparation up to 120 kv which is used for the development 

timo far outweighs the time spent m actual testing of oable accessories such as joints and sealing ends. 

It has been found, however, that the abovo arrange- and for general investigations into the theory and 

ment of the transformers makes for efficient use of mechanism of breakdown of high voltage oable 

the testing equipment dieleotrio 

The question of supply to tho transformers received Smaller laboratories are provided for dielectrics, 
very careful consideration It was required that chemistry and physios, and these provide all facilities 
high voltage should bo available at any frequency for a large number of investigations whioh arise out 

between 26 cyoles and 75 cycles per second At the of the mam research programmes on the high-voltage 

same tune, the very sharp response curve of the oables themselves. 


Conversion of Municipal and Village Wastes into Humus 

A LTHOUGH at the moment many agricultural medical authorities on the spot to be one of the 

l regions are more oonoemod with the profitable chief factors responsible for the poor general health 

marketing of their surplus produce than with methods and want of resistance to disease on the part of the 

designed to increase crop production, nevertheless population In other parts of the tropics tbs mam- 

there are important exceptions to this general rule tenanoe of the food supply of the people is always 
In India, for example, the food supply of the villages, one of the major anxieties of the authorities In 

some 500,000 m number, is markedly deficient m such oiroumstanoes any practicable method, by 

amount, while the low quality u considered by many which the local food crops can be unproved and to 
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some extent ensured will at once command attention 
Such a method has recently been worked out at the 
Institute of Plant Industry at Indore m Central 
India The earlier reeulta were published by Messrs 
Howard and Wad in 1031 as The Waste Products 
of Agriculture which was reviewed in Nature of 
November 21, 1981 In the February numbor of the 
Indian Medical Gazette of the present year Messrs 
Jackson and Wad have successfully applied the Tndore 
method of manufacturing humus from agricultural 
wastes to tho conversion of night soil and town 
reftise into a valuable compost* 

During 1932 and 1933 town wastes have been 
converted into humus at three oentree—(1) In lore 
City where the waste products of 60 000 inhabitants 
were dealt with, (2) tho Indore Residency cnclavo 
with a population of 4 000 , and (3) the lines of the 
Malwa Bhil Corps where the numbers are about 1 000 
These three centres are rep rot* ntativc of a large 
municipality a small town or military cantonment 
and an ordinary Indian village The arrangements 
for the conversion are vory simple an 1 inexpensive 
Tho humus factory consists of (1) a metalled 
service road 20 ft wide (2) a charging trench on 
either side 2 ft doop and 16 ft wide the floor 
and sides of which are preferably made smooth an 1 
impermeable so as to prevent the breeding of flies 
and (3) metalled storage areas at least 20 ft wide 
on which the ripe compost can bo piled in heaps 
until it is sold Tho manufacture of oompost which 
taken about a month consists in the proper arrange 
mont and moistening of the raw materials—town 
and village refuse and night soil in tin charging 
trench followed by the turning of th charge three 


_ - • Sanitary Dtepaul and Auric ilturml Utlllistl n I Habits 

tlon Wnta by ths Ind re Proom By V K Jaclunn and Y D 
Wad. with Notea on the Sanitary A»p«t by I lent -< ol J R J 
Tyrrell and Uont -Ool If A Nlohoaoo Pp 2«+3 platea (Indore) 


tunes at suitable intervals An mtense fermentation 
accompanied by a rapid rise in temperature to above 
50° C at onoe sets in The copious aeration which 
is ensured by the proper admixture of the materials 
leads to the rapid oxidation of the organio matter 
and to the destruction of all noxious odours whilo 
the high temjierature destroys tho fly maggots and 
probably tho ova of helminths and the spores of 
pathogenic bacteria a well 

The chemical composition of the final product is 
very satisfactory The percentage of nitrogen on a 
dry basis is nearly 1 per cent wh le the percentages 
c f phosphorus potash and lime are ample The results 
obtained with such crops as sugar cane wheat 
cotton lucerne and vegetables are such that tho 
product finds a ready sale Tho sale proceeds are 
considerably greater than the cost of manufacture 
and therefore a substantial profit is obtainod instead 
of the usual loss During tho last year at Indore 
City for example a net profit of Rs 3 086 was 
obtained Un ler the old method of disposal at this 
centre the net deficit was Rs 4 636 from tho point 
of view of sanitatre n and publio health two of the 
medical officers in (entral India—Colonels lyrroll 
and Nioholson—record their opinion on the process 
Both consider that the method is likely to prove 
tho most satisfactory system so far employed for the 
disposal of municipal wastes 

Tho Indore results are already being taken up at 
other centres in India Tho process has been adopted 
by the Military Cantonment at Noomuch and at 
Okara a small town of 9 000 inhabitants in the 
Punjab At the suggestion of 8ir Malcolm Hailey 
tho Govi mor of the United Provinces tho Public 
Health Department has decided to experiment with 
tho method wlnlo tho Publio Works Department of 
New Delhi is examining the process with the view 
rf applying it as a solution of their very sen us 
refuse disposal problem 


Measurement of Noise 


I N a paper read to tho Institution of Eloctnoal 
Engineers on March 8 Messrs B Gr Churcher 
A J King and H Davies road a paper on experiments 
on the measurement of noise, with special reference 
to engineering noise problems (see also Nature 132 
860. Sept 2 1933) 

Tho authors point out that the old oonception that 
sounds oan be classified into music and noise is unten 
able For their purposes they define noise as irksome 
or undesired sound For example, the sound of a radio 
set operated m a room to the pleasure of some of tho 
occupants may constitute an irksome noise to others 
who wish to oonverae They discuss the laws govern 
mg the threshold of hearing the relation of the 
magnitudes of the stimuli at different frequencies 
which produce equal sensations of loudness and the 
relation between stimulus and sensation They 
define the threshold as the largest sound the complete 
removal of which is not detected 

In determining the threshold, it is essential that 
there is no background noise The range of fre 
quenoies covered is 100-6,400 cycles per second at 
octave intervals so that measurement* were made 
at seven frequencies Points determined <*n this way 
are sufficiently close to define the threshold curve 
The experiments were carried out in the labors 
tones of Metropolitan Vickers Electrical Co Ltd 


Fifty persona were experimented on and were divided 
into male anil female groups At 100 cycles per second 
the female group is 2 3 decibels loss sensitive than 
tho male At 800 cycles per sec there is a tendency 
m both groups for sensitivity to decrease with 
increasing ago but the female group is now 2-8 
decibels more sensitive than the male At 6 400 
cycles per sec the average sensitivities of the two 
groups are approximately equal the three oldest 
males having a much lower sensitivity than the 
rest 

The old loudness scale used by the authors and 
thi decibel scale are logarithms scales of physioal 
stimulus Doubt is thrown on tho correctness of this 
method of measuring sound sensation Experience 
has shown that the rate of increase of loudness with 
the decibels above tho threshold is comparatively 
small at low intensities and much huger at high 
intensities Masking and balancing methods of 
measuring the noise were experimentally tned and 
the latter was found much the more satisfactory A 
pure tone was token as the standard sound as it 
is easy to specify and reproduce accurately The 
procedure is to find the physical magnitude of the 
standard stimulus which preduoes a loudness sonsa 
twn of-the same magnitude as that due to the source 
under observation The judgment of loudness 
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equality u much simpler than the estimate of the 
magnitude of loudnem It was most important that 
the response of the telephones used should have a 
linear relation with the amplitude of the disturbance 
especially at high values of the amplitude 

The authors havo made measurements of the 
magnitudes of common noises on various scales In 
what follows, we give them in loudness units Calling 
eero the threshold of hearing, the ticking of a watch 
at throe feet would bo unity In a quiet saloon motor 
oar it would be 10 Ordinary conversation at throe 
feet would be 20, but if in a suburban steam tram 
with tho window open it would be 60 A loud motor 
hom at 100 feet was found to be 100 and two circular 
saws at three feet 160 

The effect of placing the source inside a building 
is very pronounced An 800 cycle tone placed m an 
enclosure had a loudness of 41, whilst outside it was 
only 2 4 In making these measurements it is vitally 
important to take tho background of noise into con 
sideration It is a matter of everyday experience 
that one sound can drown another A list of typical 


none levels is given For example, a busy main 
street in a certain city had a noise level of 22 When 
trains were passing it rose to S3 On a weekday on 
the ground floor of an office m the street with the 
windows open, the noise level was 22, but shutting 
the windows reduced it to 11 On a Sunday morning 
with the windows open it was 0 6 and dosed 0 2 In 
a dining car m a tram travelling at 60 miles per hour 
the level was about 60, but in a tunnel it rose to 82 
When apparatus is installed near a mam street in 
a busy city, wo have to consider a background of 
between 20 and 50 In this case a comparatively 
loud noise is scarooly notioed On the other hand, 
when a residential hotel has to be considered, special 
precautions have to be taken The screening effect 
produced by adjacent buildings u sometimes of 
assistance At certain hours of tho night the back 
ground may be no low as 1 unit and a much lower 
noise emission would havo to be aimed at If the 
problem is to be adequately dealt with in quiet 
residi ntial districts some form of enclosure must be 
used 


Permeability Tuning m 

V ARIABLE condensers are now so commonly 
employed in radio rocoivers to tune circuits 
including a constant inductance that the use, some 
years ago, of variable inductances or variometers 
with fixed condensers is apt to be forgotten For 
some purposes however tho latter arrangement 
may have considerable advantages A pajier by 
W J Polydoroff 1 refers to the advantages, par 
tioularly in the matter of selectivity, which result 
from tuning radio receiver circuits in such a manner 
that tho ratio of the inductance to the resistance of 
the circuit remains constant These desirable results 
may be conveniently accomplished by a new type 
of ferro inductance The ooil itself is designed to 
hove tho doHirod performance at the highest frequency 
in tho band to be covered The effective inductance 
is then increased to tune to lower frequencies by 
introducing a magnetic oore into the field of tho 
coil As the oore is inserted into the ooil, more lmes 
of the magnetic field are intercepted by the core, 
and in effect, the average permeability of the medium 
surrounding the ooil increases from unity, for air, 
to ft certain maximum when tho coil is entirely 
encased in the oore henoe the term permeability 
tuning* 

The Buoocssful application of this principle to 
radio frequency oirouits depends upon the production 
of an iron oore material having an appreciable per 
meabihty at the working frequency, hut free from 
the property of introducing undesirable resistance 
into the oireuit For many years, thinly laminated 
iron and stranded oores have been used for audio 
frequencies while oompressed iron dust oores have 
also come into use for frequencies up to about 60 
kilocycles per second Quite recently considerable 
attention has been paid to the use of both iron and 
high permeability alloys for the construction of 
these dust cores, m order to obtain the neoessary 
high permeability without the aooompanunent of 
serious losses at radio frequencies 

In his paper, Polydoroff describes the use of pure 
iron reduced by hydrogen as a primary material for 
radio oores While hysteresis losses are apparently 


Radio Frequency Circuits 

vanishingly small at radio frequencies, the eddy 
currents are proportional to tho square of the fro 
quency and to the length of the circular path around 
each minute particle The research described was 
directed at the broadcast frequency band, 660-1,600 
kilocycles per second, and in this band tho optimum 
grain size of the iron proved to be about 6 microns 
in diameter This iron powder is mixed with a 
suitable insulating varnish and compressed in heated 
moulds of the desired shape using pressures up to 
twenty hve tons per square inch The resultant 
product has the appoaranoe of solid iron, exhibits 
fair mechanical strength, and can be machined in 
the usual manner The offeotive permeability 
obtained in such materials vanes from about 6 to 12 
according to the pressure employed in the moulding 
process 

The paper describes the use of this type of iron 
core in various types of radio receiver circuit A 
good quality single layer solenoid of small dimensions 
is used as the inductance, and the oore is made of 
two parts, an outer cylindrical shell and an inner 
plug, so as to enclose the ooil in the position of maxi 
mum inductance A semi fixed oondenser is attached 
to the end of each ooil, and this is initially adjusted 
to give resonance at the highest frequency required 
The oores are mounted on a common platform and 
inserted in their respective cods by a single tuning 
oontrol Provision is made to move each ooil or each 
oore separately in order to produce synchronisation 
at the middle of the range 

In reoeivere employing as many as six tuned 
oirouits, no difficulty has been experienced in mam 
taming synchronism and oonstanoy of the inductance 
to resistance ratio throughout the whole frequency 
band The arrangement is equally applicable to the 
supersonic heterodyne and the straight radio 
frequency amplifier types of reoeiver, and the 
advantages of the latter with the possibility of 
increased selectivity may give rise to interesting 
developments m the future 

1 t erro-Iaduoton sad P snm aMMt r Tanias , JVm I tut Bad Mat , 
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University and Educational Intelligence 

Cambridge — The title of Stokes lecturer in mathe 
matios has been oonferred on Dr M Bom 

Prof E A Owen professor of physios at University 
College Bangor of Trinity College has been approved 
for the degree of Sc D 

The subject for the Sedgwick Prize for the year 
1987 is The Application of Modem Technique to 
the Elucidation of Some Specific Geological Problem 
The price is open to all graduates of the University 
and essays are to bo sent in on October 1 1930 

Oxford —The quostion of the provision of sites 
in the University Park for the extension of the 
science departments which has lately given rise to 
much discussion has been settled by the adoption of 
certain decrees by Congregation By thou it is 
provided that in addition to th< aroa at present 
reserved a further area < n the western frontage 
should be allotted fir r such ox tension when required 
while the remainder of the Park should bo declared 
a public open space This arrangem nt has been 
approved without opposition th >ugh it would appoar 
that if the requisite n< gotiations under tho provisions 
of the Town and Country Planning Act 1932 are 
carried through the University will to srme extent 
have forgone its freedom of aeti m with n spot t to 
the portion not reserved for science 


Thx following International I July Tata Memorial 
Scholarships each of the value of £400 for the 
academic year 1934 35 for research work in diseases 
of the blood with special reference to leukaemias have 
been awarded Dr W Bungeler (Danzig) Dr L 
Doljanski (Copenhagen) Dr M C O Israels (Man 
ohester) Dr C Oberlmg (Paris) Dr J Engelbreth 
Holm (Copenhagen) Dr M O K Jsrgensen (Aarhus 
Jutland) Dr R Mucr (Leipzig) Dr Iuoy Wills 
(London) 

Lehrfrxihkit manifestoes by organisations 
representing twenty two thousand American pro 
femora have boon recently promulgated They are 
reviewed in a Press eommuntqui circulated on March 
12 by the Institute of International Education of 
Now York Specific reference to any foreign country 
is avoided but recent events in Germany are doubt 
less responsible for these declarations which do not 
ignore the fact that the United btates itself is not 
immune from attacks upon academic froodom Tho 
following excerpts are typical American Association 
for the Advancement of Scionoe— Our existing 
liberties have been won through ages of struggle and 
at enormous cost If these are lost or sonously im 
paired there can be no hope of continued progress 
in scienoe of justice in government or international 
or domastio peace or even of lasting material well 
being Whether by governmental action, ad 
mmistrative coercion or extra legal violonoe wo 
feel it our duty to denounce all such actions as 
intolerable forms of tyranny American Political 
Sownco Association— Every peoplo has the right 
to live under the form of government it selects for 
itself It is not for outsiders to object because they 
do not like it But it is reasonable to deploro an 
action anywhere that may be absolutely destructive 
of gams in human progress that have been made 
only by great saonfioe Freedom of teaching is one 
auoh gain ” 


Science News a Century Ago 

Sir Gilbert Blsne, FRS 

June 26 marks the oentenary of the death of bir 
Gilbert Blane FRS who with Robert Lind con 
tributed more than anyono else to na\al medicine 
an! hygiono and tho wolfare of seamen He was 
bom at Blanefield Argyllshire on August 26 1749 
and received his n edioal education at Edinburgh 
under the celebrated William Cullen After obtaining 
his M D degree at Glasgow in 1778 he went to 
London became private physician to Sir George 
Ro Iney and accompanied him on a \o\age to the 
West Indies On his return he submitted to the 
Board of Admiralty a memorial on tli lack of 
e leanlineas ventilation and drynoss m ships the need 
for a supply of 1 mon juioe for the prevention and 
treatment of scurvy the prevalene of drunk nness 
tho inadequate care of the sick aboard ship the 
abstme of proper bedding and Hoap and the need 
f a free supply of modioinoe and other necessaries 
to naval surgeons In 1782 he left Plymouth with 
Rodney and remame 1 on active aervioe until the ond 
of the War with the Amerioan Colonies during which 
time he collected materials for his principal work 
entitled Observations on Diseases of Seamen” 
published in 1785 This book consisted of throe 
parts devoted respectively to the health and diseases 
of the Fleet during the years 1780-83 the causes and 
prevention of diseases in floets and tho description 
and treatment of affections such as fevers dysentery 
and scurvy moat frequently seem at sea During 
the last forty years of his life Blane was frequently 
consulted by tho Gove mmont and others on \ arious 
aspects of public he alth especially in connexion with 
the Navy 

Babbage and Parliament 

In his Passagos from the Life of a Philosopher 
Babbage gives an entertaining account e f the elections 
m which ho took part On more than ono occasion 
he was invited to become a candidate for Parliament 
and on June 27 1834 was nominated for Finsbury 
In proposing his name Mr F O Martin said that 
although Mr Babbage had never been m Parliament 
before that di 1 not take from his utility He had 
however Inbound to serve the public in other 
capacities and had the honour of being the successor 
in an offlci formerly filled by the illustrious Newton 
Ho was an advocate for the einanoipatim of the 
Jews and the removal of tho disabilities afi ctmg 
then Dissenting brethren 

Th can lidature of Babbage was not regarded 
with favour in some juarters as there were throe 
other candidates, and m the ond his name appeared 
at the bottom of the poll with 379 votes while the 
two successful candidates secured 2 514 and 1 916 
votes resper tively In his Passages when recalling 
that ho afterwards declined the honour (f standing 
for Stroud he wrote I was not particularly 
desirous of wasting my time for the benefit of my 
country The oonstituenoy of Finsbury had already 
expressed their opinion that Mr Wakley and Mr 
Thomas Dunoombe were fitter than myself to repre 
sent them m Parliament and m that decision I most 
oordiaUy concurred 

Travels of Lieut A Buruts 

On June 28 1834 the Atkenamm began a long 
review of the Travels into Bokhara of Lieut 
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Alexander Bumes with the remark that Since the 
days when wa hung with rapture over the pages of 
Cook s voyage# and felt ourselves inspired by some 
portion of the enthuaiaam that animated the adven 
turous navigator we have met with no work by 
which we have been more interested delighted and 
instructed than the travels of Lieut Burnee Bom 
at Montrose on May 16 ISOS Burnes at the age of 
sixteen yean entered the Indian army He became 
well acquainted with Oriental languages and soon 
gaining promotion, became an assistant political 
offloer and was sent on various missions In 1832 
at his own request he was sent on a twelve months 
expedition into Central Asia By his suooess in 
this expedition one writer said our traveller at 
once became famous He had retraced the greater 
part of the route of Alexander survoyod the king 
dome of Porua and Taxiles sailed on the Hydaspes 
crossed the Indian Caucasus, beheld tht soenes of 
the inroads of Jengis and Timour and Baber but 
more than this he had dotooted a new pathway by 
which India might be invodod From this journey 
Bumes in 1833 returned home to roooivo the medals 
of the Geographical Societies of London and Paris 
and tfe be lionised by soc oty Returning to India in 
1836 he was employed by the Government on a 
mission to Afghanistan and six years later lost his 
life in the terrible massacre >f November 1841 


Sir James Souths Telescope 

Referring to the note in these columns under this 
title in Nature of June 9 p 882 Messrs bir Howard 
Grubb Parsons and Co inform us that they have a 
copy of the extraordinary poster which Sir James 
South used to advertise the sale of his great equatorial 
telescope The aoormpanying reproduction w from 
a photograph of the poster 
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Societies and Academies 

London 

Physical Society, June 1 G F Hull, S E 
Ouickn and Mary Bull The pressure of radiation 
A historical statement A brief aooount of some 
early experiments on radiation pressure dealing m 
particular with the investigations of Lebedew and of 
Nichols and Hull A H Jay The estimation of 
small differences in X ray wave lengths by the 
powder method It has been found possible by the 
uso of a microphoto meter to determine accurately 
the positions of lines at high angles of reflection on 
a powder photograph With a powder photograph 
of clear odourless quartz taken with copper k a 
radiation the distance apart of the two component 
hues of a well resolved doublet was measured to 
within 0 0002 cm The measurements were then 
corrected for systematic errors—eccentricity of sped 
men absorption of the radiation m the specimen, and 
divergonoe of the X ray beam The wave length 
difference (X,—X,) was finally calculated m terms of 
the given wave length Xj The value of (X,—X») for 
oopper Ka radiation is given ae 3 833 X H Stattord 
HATIXKLD The action of alternating and moving 
magnetic fields upon partiolea of magnetio substanoes 
An explanation of the translatory movement observed 
by Mr W M Mordoy in magnetio particles subjected 
to a multi phase alternating field A Mows Cassib 
Time scale and electron rolay used with a cathode ray 
oscillograph for the investigation of switch gear and 
circuit phenomena E Qwynni Jones Note on 
the hyperfine structure in the arc spectrum of xenon 
The hyperfine structures of the Xo I linos XX 0046 
9799 and 9923 are described and analysed and the 
hyperfine separations of the terms 2p, and 2p,, are 
derived It is also found that the lines 1*,— 2p are 
readily self reversed Previous nuolear spin data are 
confirmed 


Paris 

Academy of Sciences, April 30 (OR 108.1667 1644) 
P Viala and P Mabsa is The biology of Pumiki* 
medulla the cause of the parasitic oourt nou4 of the 
vine This parasite belongs to the family of the 
Sphnnaoess it forms a new genus near the genera 
Xyiorxa and Evtypa Boms Kautmann General 
closed surface* and the local dimension Georges 
Kurepa Ramified tables of ensemble* Maurice 
Janet Systems of two partial differential equations 
with one unknown function of n independent van 
ables AndbA Maqnthb The integral of Kroneoker 
F Marty The moda&g of the Maolaunn oo 
efficients of a univalent roiotian Q Dx deb ant 
Ph SoHEBEsegBWSKY ipo Ph Wehble The 
statistical similitude ifl turbulent movements of 
fluids Max Ssbbuys The passage firom the deflagra 
tmg to the detonating regime m petrol motors Jean 
Louis Dretouches The definition and properties 
of the oentre of gravity m wave mechanics JHembi 
Mineur Researches on the movements ai the B 
stare J GAhAniau The magnetic electron and 
the correspondence principle of lb Do Bonder and 
J M Whittaker Bernard Kwall A system of 
real matnoes which interpose in the theory of the 
magnetio electron when placed in space tune of 
special relativity Pierre Vmrom How to 
approach the problems of the propagation of heat 
with fixed boundaries when the thermal properties of 
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Mxlhoud The electro motive foroe produoed by 
the flow of steam Study of the effects of variations 
of diameter and length of tubes forming the jets and 
pressure of the steam on the electromotive foroes 
produced The latter may amount to several thousand 
volte i a super heat of 30° C oompletoly suppresses 
the electrification N Stoyko The interference of 
short electric waves in the ease of superpropagation 
F Tbokbx The magnetic properties of motallio 
cerium, lanthanum and neodymium at various 
temperatures These experiments the results of 
whioh are given as curves, were oamod out on 
exceptionally pure specimens of the metals M 
Dodxbo The preparation of calcium silioido by 
high temperature electrolysis The electrolysis of 
oaJcnim silicate, with the addition of calcium fluoride 
and ohlonde, gives alloys of free silicon and the 
sihcide CaSi„ the proportion of free silicon dimmish 
mg with the temperature J Devaux Study of 
the solar spectrum m the extreme infra red Rkn£ 
Coustax The action of the silent oloctno dischargo 
on oertam phosphorescent substances J P Mathiku 
The configuration of some optically activo hoxoco 
ordmated oomplox compounds Ivan PEYCiiis lhe 
rotatory power of the tartrates of the alkulino earths 
ft Abnoult The magnetic spectrum of the p rays 
emitted by thorium B+C+C +C* Ren* Dubkihay 
A method of capillary analysis Mlle Paulette 
Bkrthieb The soaking of porous bodies by liquids 
Raymond A method of separating antimony and 
tin The method is based on the use of triethyl 
olanrame, N(CH,CH 1 OH), as a reagent f Drtf nkrt 
and F Villk Maine The estimation of small quanti 
ties of nitrates m waters rich m organic matter 
Henri Wahl The nitration of chloro p xylene 
Charles Dufraissb and Arnaldo Pbbes de 
Carvalho An attempt at the preparation of 
rubenee derived from fluorene formation of a red 
non rubenic compound Internal tensions and the 
probabilities of formation of rubenee N MENoniKorr 
The southern bank of the Jurassic M6eog6e in Algero 
Moroccan borders Raymond Fubon and Conrad 
Ktt ta n The discovery of the Senonian at Uamergou 
(French Niger) Jacques de Lafpahent The 
development of the Rosaline limestones m Greece 
Mlle Madeleine Fbiant The comparative evolu 
tion of the upper molars m the primates and primitive 
inaeetivorea H 8 Reed and J Dutbenoy The 
methods of calculation of the theoretical curve of 
growth of vine shoots Pierkb Danghabd The 
budding of the nuoleolos observed m Lathraa Clan 
deetvna and in some plants with proohromoeomes R 
Rkllhes The modifications of the lipid ooncretions 
(Miranda’s atennoplasts) in the bulb of Ltltum 
oandidutn with the temperature Louis Fade The 
presenoo of luminous organs in the pelagic amphipods 
L4on Best in A new speoies of abyssal fishes 

Saeoopharynx SdxmuUt Raymond Hamet The 
influence of atropine on the intestinal effects of 
adrenaline Q Tanbet The gluooeide from the 
seeds of CoronMa Pierre Grab ah Study of serum 
proteins by filtration on membranes of graduated 
porosity E W oilman Researches on auto lysis 

The speciflo autolysmee 


Melbourne , 

Roys! Society of Victoria, April 12 Janet W Raw 
O bservations on saw flies of the genus Perga, with 
notes on some reared primary parasites of the 


families Tngonahda, Ichneumonuke and Taehxnxda 
This paper reoords the results of breeding saw flies 
from fully grown larve, collected for the most part 
near Melbourne since 1928 Most of the breeding has 
been carried out under quarantine conditions The 
paper includes a revision of the life history of Perga 
as seen from numerous broods of larve Three oases 
are quoted where prepupal uistar was extended for 
an extraordinarily 1 mg period Port of the paper 
concerns the details of emergences of several indj 
vidual broods of larvse of emergenoee of adults, of 
the appearanoes of sexes, and the extent of parasitism 
A third part embraces notes on reared primary 
parasites One of the Trigonalid® is reoorded for 
the first time as a primary parasite, and the habits 
of this rare family recapitulated Evidence of lengths 
of stages of the Iehneumonidffi and Taohimda have 
been obtained from examination of ooooons from 
time to timo, during breeding experiments 


Vienna 

Academy of Sciences, March 1 Karl Wole Bend 
ing vibrations of on elastio strip Calculation of the 
frequency of such vibrations for a strip fixed at the 
raid points of its two ends gives an approximate value 
about six per cent different from that determined 
by one dimensional calculation H Kun female 
sexual hormone and psychic heat in the female 
Hanns Toll neb Astronomical determinations of 
position on Jan Mayen , continental drift Hans 
Hornigh Remarks on a speoial class of Riemanman 
surfaces J Kisser and H Ertl Distribution of 
traumatia substances in oases of traumatic curves 
in plants Viktor Obebouooenberoer Ex 
tinction of effeotivo wave lengths 

March 8 Ernst SpXth and Julius Zkllneh 
Maraamin This oompound obtained from the 
fungus Marasmxus Soorodonxue is identical with 
l leucine Gkoko Roller and Kabl POpl A 
chlorine containing lichen constituent The oon 
stitutions of (1) monochloratranol, formed on 
aoetolysis of an atranonn derived from Peeudevemta 
Jurfuraoea L vara eeratea and xexdtophora, and 
(2) its mother substanoe, monochloratranorm, are 
given Eduard Hasokek fundamental sensa 
tions (2), influence of the eye medium on the per 
ception of colour Rudolf Kalina Calculation 
of the streesoe in metal girders with continuous 
welded seams Lothar Geitleb Change of form 
of pennate diatoms f ribdrich Trauth Geologioal 
studies m the western lower Austrian Alps Viktor 
Piktschmann Three new fish from the coastal 
waters of Hawaii Soorpaena foxvlerx, Dtueyllue 
edmondeonx, and AMerrojtieruc eumeoee are described 

March IS Paul I udwix and Rudolf Soheu 
Interference of X rays Fanr Wessely and Kon 
8tantin DinjaSki Action of light on subatanoea of 
the furoooumaru type When subjeoted to the action 
of daylight or ultra violet light, pimpinellin I, a oon 
stituent of the roots of PtmpxneOa taxxfraga, yields 
two dimendea Such dimensation is not, however, 
a general property of the furoooumanns Herbert 
Haberlandt, Berta Kabuk and Karl Phribram 
Fluoresoenoe of fluonte (2) Experiments with 
synthetic material show that the blue fluoresoenoe 
bands are to be attributed to europium and the 
green low-temperature bands to ytterbium A 
connexion between the radio photofluoresoenoe bands 
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and the divalent forme of the rare earths u inchoated 
Konrad Funk* and Gbeoob Prinz Yfsilanti 
Position of tho substituents in dirutroperylene Otto 
Koller Fauna of southern Burgenland (Strembaoh 
Valley) 


Washington, D C 

National Academy of Sciences (Pros , 20, 93-144, Feb 
15, 1934) JokL Strbbins and Albert E Whit 
ford The diameter of tho Andromeda nebula 
A photoelec trio photomoter has betn attached to the 
100 in reflector at Mount Wilson The telosoopo is set 
on the nucleus of the nebula and measures of the 
sky, or of sky phis nebula, are taken at the same 
hour cirolo at intervals of 10' in declination The 
data obtained indicate that the nebula is much larger 
than has hitherto been appreciated from photo 
graphs, tho known diameter of tho nebula north 
and south from the nucleus and the apparent minor 
axis or width should be more than doubled Donald 
A Johanskn Haploids m Hordeum mdgart About 
10 per oent of a commercial samplo of barley gavo 
plants With very few root tips , the seeds appeared to 
have more copious endosperm They proved to be 
haploids with seven somatio ohromosomos W F 
Cabtlk Possible eytoplasmia as well as ohromo 
somal control of sox in haploid males Haploid males 
are only somatically male and this oytoplasmio in 
fluonoe is exerted to overbalance the female tendency 
of the chromosomes unleu dissimilar sox chromo 
somce aro present J L Cartledqs and A F 
Blakeslbe Mutation rate mornased by ageing seeds 
as shown by pollen abortion The experimental 
seeds wore Jtetura stored at room temperature for 
periods up to ten years Harriet B Creighton 
Three oases of deficiency in chromosome S of Zea 
may * K O Emkl±us Notes on intensities 
in tho spectrum On M H Johnson, Jr On the 
vector model for almost closed shells G Pingub 
and E V Enzmann Can mammalian eggs undergo 
normal development tn vitro T Ova from a doe rabbit 
of one breed were fertilised tn vuro with sperm 
from a buck of another breed, and then transferred 
to a doe of a thud brood made pseudo pregnant by 
mating with a vaaeotomised buck of a fourth breed 
Young were successfully bom which bore none of 
the characters of the third and fourth breeds used 
Another similar tranafironoe of ova was also success 
ful Tho experiments also show that the corpora 
lutea of pseudo pregnancy are functional Nelson 
A Wells and Claude K ZoBkll Achromobacter 
ichthyodermu, n sp, the etiological agent of an 
infectious dermatitis of certain marine fishes This 
organism causes a highly fatal dermal infection of 
Funduhu* m Nature, the effect of which becomes 
serious in oquana for Funduhu* and also for other 
fish The organism has only been cultured successfully 
in sea water substrata It survives 40° C for 10 
minutes but is killed at 45° , optimum for multi 
plioation, 25°-30° , optimum virulenoe for Funduhu*, 
20°-25° Fish m water above 30° resist mnooulation, 
and diseased fish, if acclimatised to 82°-35°, com 
pletely reoovor G A Miller Minimum number 
of squares in a group when not all of them ore 
relatively commutative Edward Earner General 
theorems on trajectories and lines of foroo Gustav A 
Hhdlund On the metrical transitivity of the 
geodesies on a surface of constant negative curvature 
Einar Hills and J D Tamarxin On the theory 
of Laptaoe integrals (2) 


Forthcoming Events 

[Methnft marked trtiA on atieruk or* open to A* public ] 
Monday, June 25 

Royal Qroorafhioal Society, at 3—Annual General 
Meeting 

Institute or Physios (Manchester Section), at 5—(in 
the Physics Department, The University) —Dr J M 
Nut tall Units of Matter * * 

Tuesday, June 26 

Eugenics Society, at 0 IS—(in the Rooms of the Linnean 
Society, Burlington House, W1)—Prof F A E 
Crew The Inheritance of Educability in the Rat” * 

Wednesday, June 27 

Institute or Physios (Manchester Section) at fi—(in 
the Physirs Department, Tho University) Prof W L 
Bragg, Dr A J Bradley and Dr C Sykes “Alloys * 


Institution or Petroleum Tlchnolooists, June 28-29 
—Summer meeting to be held at the Royal Society of 
Arts, London President T Dewbuist Discussions 
Oil and Coal “Progress of Naphthoiogy 


Official Publications Received 

Osin Britain and Uslahd 

Memoirs of the Cotton Research Sutton Trinidad _ 

Physiology Ho fl Studies on tin Transport of Nltroaenoos S 
stanoc* In the Cotton Plant Part A Concerning Stongefntta Ba 
By T Q Mason sad B Phillis Pp SUMMIT (London Ran 
Cotton Qrowtna Corporation) it M 
Royal Bourne Hardens Kew F " ‘ 
ttou 1133 Pp Iv + 61*h6fl+18pl 


The lister Institute of Preventive Medicine Report of the Governing 
Body IBM Pp 31 (London) 


Rooherohea sur Is ipermstogentse dun 


sSEWsr Par Dr MaiuiM FAmfe Pp tf+lM+i 
gaUs ^S ris ^tAboutolTe^d Hyg naon^ des Etres orpanMa Lea 

tenuSmSSin? uimnSSli -"■ — - 



Ceylon Fart 4_ 

Rroort of tbs AotlnfMarine 

bSu*Su 7 MLwCaneoot'Ccife^ow '"VoTspTNo 14 ~ 
pods of tbs West Indies and Dolana ooOeoted br the Alttioa V Armour 
Expedition In IMS By H J Loomis (PnbUutkm 8844) Pp 
ll+W+4 plates (Washliwtoc, DO SmltlMonian IutttaUon ) 
Bulk-tin of ths American Museum of Natural History VoL 07, 
Article t Revtiton of the Hyiaobylda* By Horsoe Stoner Wood, 2nd! 

85-8* (Now YortTCHy) 


Editorial and PubhMng Offictt t 
MACMILLAN & CO.. LTD. 

ST MARTIN’S STREET, LONDON, W.Ca 
Ttlttihont Numbftf t WHITEHALL SHai 
Telegraphic Addrtn i PHUSIS, LBSQUARB, LONDON 
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The Description o: 
Mechanised Medic 


PAOI 

£ 


Aluminium and Tungsten 5 

Modern Geometry < 

Short Reviews 5 

Tidal Estuaries Forecasting by Model Expen 
menu By Prof A H Gibson $ 

South Afncan Plants Poisonous to Stock 5 

Obituary 

Prof W M Davis By J S G S 

Prof R Chodat By P fe W S 

News and Views j 

Letters to the Editor 

Exchange Forces between Neutrons and Pro 
tons and Fomn ■ Theory —Prof Ig Tamm 5 
Interaction of Neutrons and Protons —Dr D 
Iwanenko ( 

Barium in Ancient Glass —H C Beck and Prof 
C G Seligman 98a 

Rapid Growth Rate an 1 Diminishing Heten 

gony —Ben Dawes and Prof Julian S Huxley 98a 
The Helmholtz Resonance Theory of Hearing 
—E B Wedmore 983 

Nuclear Structure y Ray Fission and the Ex 
painting Universe —Prof A C Banerji 5 

Afterglow of Carbon Dioxide —A G Gaydon 5 
Absorption 8pectrum of Mercuric Sulphide — 

Dr T Wale and K E Gibson j 

Intranuclear Spindle Formation and Mitosis in 
Ariemta saltna —Dr Fabius Gross 5 

The Discovery of Aamthtnula harpa 8ay in 
Central Siberia —Alan Mozley 5 

Activities of Life and the Seoond Law of 
Thermodynamics —Sir James Jeans, F R S ! 

Crocodiles or Alligators —Malcolm Smith ( 

Constitution of Astarin —Prof P Karrer and 
L Locwe 5 


Speeds of Chemical Reactions in Biolomcal Processes 
By Prof Enc K Rideal, MBE.FRS 
Water Supply 
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International Co operation in Science 

A T the present time when all nations are 
^ faced with many difficult problems in 
economics as well as m their political relations 
with one another, thev are being compelled to 
organise their resources to the best advantage and 
this may lead and in certain cases has led to 
preferring a nationalised system to the inter 
national 00 operation that many would rather aim 
at This mfluenoe must also be felt by auentifio 
men and may tend to make them visualise the 
problems with which they deal from a more 
restricted point of view 
On the other hand science itself has been 
advancing at an ever increasing pace during 
recent years and this has been largely due to the 
free and active international co operation which 
has existed and to the personal relationships whioh 
have been formed between scientific men in all 
nountnis Not only has this been the caso in the 
exact sciences and in their various applications to 
the welfare of the oommumty but also it is being 
widely held that investigations earned out on 
scientific hues will greatly aid m the solution of 
many of the problems of the present time Science, 
which is much more than the mere systematisation 
of data has done so much to promote international 
co operation in its own field that it may well 
encourage a similar spirit in other fields of human 
activity 

International co operation m soienoe it may be 
granted is generally accepted by scientific workers 
but it is by no means certain that the fact is 
equally appreciated by those who Me politically 
in control of world affairs The question must 
often havo arisen therefore whothor or not a 
clear and formal declaration should be made by 
a responsible body of the principles of 00 operation 
between men of all nations whioh have proved so 
fruitful for the progress of science 
Clearly such a declaration would have to come 
from a body as widely representative as possible 
of scientific thought There is not at the present 
tune any scientific organisation which includes 
all nations of the world, but to the International 
Council of Scientific Unions whioh is meeting 
next month at Brussels some forty oountnes 
have already adhered and others can join it 
at their own desire Moreover the Unions 
related to it work through about a hundred and 
thirty national committees m the various oountnes, 
which have adhered to one or more of these 
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Unions m order to promote international co¬ 
operation in their particular fields of science 
Here then is a large and active international 
organisation which might with advantage discuss 
at its forthcoming meeting this problem of inter¬ 
national co-operation on wider linos, and in fact the 
Royal Academy of Sciences in Holland has notified 
its wish as a member of the International Council 
to bring this question to the notice of the General 
Assembly A resolution has been circulated to 
the countries and the Unions whioh are members 
of the Council in which, after expressing the 
conviction that ultimately a way will bo found 
leading to a more harmonious structure of the 
world, stress is laid upon the importance of mam 
taming international co operation m the domain 
of science m all circumstances While realising 
that in every country scientific men will be drawn 
more and more into spheres of national orgamsa 
tion tho resolution expresses the hope that they 
will not lose sight of the international character of 
science, and will continue to foster the conditions 
necessary for international co operation since the 
‘brotherhood’ of men of science can be an important 
factor m attaining the mutual understanding and 
helpfulness so necessary not only for science but 
also for all aspects of human endeavour 
The International Council cannot dictate a 
policy to the various Unions, but there is little 
doubt that the adoption of a resolution cm these 
lines would carry considerable weight Moreover, 
although the resolution is directed to allied 
organisations, it is clear from its tone and general 
content that it is meant to be an appeal to all 
Bcientifio organisations, and to all scientific workers 
as well, urging them never to lose faith in the 
significance of science, pure and applied, for 
mankind It is to be hoped that the appeal will 
find a response m every country, whether adhering 
to the International Council or not, for it is a 
matter which stands above all political and other 
divisions The International Council, as the 
largest existing body representative of inter¬ 
national science, is the appropriate body to issue 
such a declaration, and we trust that it will be 
given careful consideration If the immediate 
effect alone would be to induce those countries 
which are not ye* represented upon the Inter¬ 
national Council to find an opportunity to join 
m its work, then the resolution mjght be regarded 
as a significant step towards the establishment of 
fuller co-operation among the scientific workers of 
the world 


The Description of Nature 
Atomic Theory and the Description of Nature 1 
Four Eesaye, with an Introductory Survey By 
Niels Bohr Pp vi + 119 (Cambridge At the 
University Press, 1934) 6* net 
T is fitting that the year in which the Bohr 
theory comes of age should hear a pro¬ 
nouncement by its author on the view of Nature 
to which it has led It is true that m one sense 
the pronouncement is not up to date (the book is 
a reprint of previously published articles, the latest 
of which first appeared m 1929), but the scant 
amount of fundamental progress m the last few 
years, combined with Bohr’s remarkable power of 
always seeing a little ahead of the existing position, 
makes this of small significance The most striking 
of the subsequent advances have been the dis¬ 
coveries of the neutron and the positive ‘electron , 
and in the other volume containing a number of 
later essays on the same subject, in which the 
general point of view is further developed”, which 
we are promiBod in the foreword we may hope to 
find some account of the theoretical as poet of 
these discoveries In the meantime however, the 
present volume may be taken as a true repre¬ 
sentation of the view of Nature afforded by tho 
quantum theory to one of the keenest pairs of 
eyes in the world of physios 

Two of the four essays which, together with an 
introductory survey, make up the contents of the 
book are familiar to readers of Naturk, having 
been published as Supplements in 1926 and 1927 
The third essay appeared m German in Die 
Natunmeaenachaften in 1929, and the fourth m 
Danish in Fysuk Ttduknfl m the same year 
The introductory survey also appeared originally 
in Danish m the Year Book of the University of 
Copenhagen for 1929 Although, therefore, only a 
portion (a little less than half) of the material now 
makes its first direct appeal to English speaking 
readers, that portion is the latest and, aa it happens, 
the most oonoemed with the broader aspects of 
the subject 

Bohr’s view of the situation created by the 
quantum thoory is well known, and his principle of 
‘complementarity’ is perhaps the clearest expression 
yet given to the dilemma by which we are faced 

“The definition of the state of a physical system, 
as ordinarily understood, claims the elimination of 
all external disturbances But in that case, aoooid- 
to the quantum postulate, any observation 
be impossible, and, above all, the oonoepts of 
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■pace and time lose their immediate sense On the 
other hand, if in order to make observation 
posable we permit certain interactions with suit¬ 
able agencies of measurement, not belonging to 
the system, an unambiguous definition of the state 
of the system is naturally no longer possible, and 
there can be no question of causality in the 
ordinary sense of the word The very nature of 
the quantum theory thus forces us to regard the 
space tune co ordination and the claim of causality, 
tne union of whioh characterises the classical 
theories, as complementary but exclusive features 
of the description, symbohsing the idealisation of 
observation and definition respectively ” 

It thus appears that the classical theories were 
aiming at a description of Nature which it is 
impossible to realise, and whenever we have to 
deal with phenomena m which the quantum of 
action becomes significant, we must renounce 
either the concept of space time or the principle 
of causality This does not mean, however, that 
the essence of Nature as represented by the state 
ment of natural laws is to be regarded as dual 
‘ There can. be no question of a quite independent 
application of the ideas of space and time and of 
causahty The two views are rather to be 
considered as different attempts at an interpre 
tation of experimental evidence in which the 
limitation of the classical concepts is expressed 
in complementary ways ” 

In such a situation our natural impulse— 
justified, if justification is necessary, by the success 
of the special theory of relativity—is to re formu 
late our ideals so as to make the impossible a 
thing of no meaning Just as we escape from the 
obscurantism of the Michelaon Morley experiment 
by, fox-like, regarding the grapes of absolute 
velocity as sour, so we might seek for a point of 
view from which the oonoept of space time or the 
principle of causality loses all significance Bohr, 
however, will not attempt to meet the difficulty 
m this way He insists that there can be no 
escape from a space tune description of experience, 
space tune being apparently w his view a necessary 
mode of perception 

"According to the view of the author, it would be 
a misconoeption to believe that the difficulties of 
the atomio theory may be evaded by eventually 
replacing the oanoepta of classical physios by new 
conceptual forms Indeed the recognition of 
the limitation of our forma of perception by no 
means implies that we can dispense with our 
customary ideas or their direct verbal expressions 
when reducing our sense impressions to order No 
more is it likely that the fundamental concepts of 
the classoal theories will ever become superfluous 


for the description of physical experience ” And 
again “It lies in the nature of physical observa¬ 
tion, nevertheless, that all experience must ulti 
mately be expressed in terms of classical oonoepts, 
neglecting the quantum of action ” 

With this as a guiding principle there is clearly 
nothing to do but to accept defeat, and Bohr, 
who is the incarnation of logio, oapitulates unre 
servedly ‘ A conscious resignation," ho says, is 
implied in the original quantum postulate, and 
“we must be prepared to find that further 
advance will require a still more extensive 
renunciation of features which we are accustomed 
to demand of the space time mode of description” 

It may be a futile rebellion against implacable 
Pate, but we must confess an unwillingness to 
submit to this depredation of our philosophical 
nghts Nor docs such an attitude seem entirely 
Promethean Troo, there is no evading the choice 
which the pnnoiple of complementarity imposes 
on us, but wo fad to see that in discarding the 
possibility of a complete space time description of 
Nature we weaken in the least our chance of 
fulfilling the traditional task of ucienoe whioh, m 
Bohr’s accurate and succinct phrase, "Is both to 
extend the range of our experience and to reduce 
it to order” We cannot aooept the view that the 
interpretation of exponenoe rests ultimately on 
the space-time conoept Interpretation is a logical 
process, and the laws of logic are independent of 
the oonoepts which they relate together If the 
space-time conoept has qualities which unfit it 
for relating the facts of expenenoe, we must 
discard it in favour of something more suitable 
There is nothing inherently impossible in this it 
is simply a matter of cultivating our power of 
abstraction and expelling deeply rooted prejudices 
That space time is by no means necessary to 
logical thought is sufficiently evident in the fact 
that we can reason about such non spatio temporal 
ideas as courage, virtue, desire and a score of 
others , and although these particular oonoepts 
(and, we may add, that of free will) are obviously 
unsuited to physical applications, their existence 
justifies belief in the possibility of suitable ones 
until proof to the contrary is forthcoming ‘II 
feut vivre,” pleaded the AbW Deafontames Je 
n’en vois pas la nfoesmW,” replied the Comte 
d’Argenson Only the former, we believe, was 
committed to a renunciation 

To be somewhat more specific, let us consider 
what is actually involved in the fact that the 
state of an observed system is altered in an 
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unknown way by the agencies of obeervation There 
u an indeterminacy here only if we persist in 
analysing the obeervation into a thing observed 
and a means of obeervation As Bohr points out, 
the details of the analysis are arbitrary (we can 
include part of tho observing apparatus in the 
system if we like), but what is much more vital 
is the fact that, so far as the ordering of our 
observations is concerned, the analysis itself is 
voluntary What we are given in experience is 
simply an obeervation—represented by a number 
Its expression as a relation between an object and 
a perceiving subject has been (and stall is for 
large scale phenomena) an exceedingly useful one, 
but no more inevitable than the analysis of motion 
into an inertial and a disturbed part If we so 
express it then it is indeed difficult to Bee how 
we can make the hypothetical object independent of 
space and tame, and we are forced to submit to the 
ambiguities of tho quantum theory , but this very 
fact is surely an argument for discarding the analysis 

By this simplification we avoid the dilemma so 
clearly expressed by Bohr in the following passage 

For describing our mental activity we require, 
on one hand, an objectively given content to be 
placed m opposition to a perceiving subject while, 
on the other hand, as is already implied m such an 
assertion, no sharp separation between object and 
subject can be main tamed, since the perceiving 
subject also belongs to our mental oontent ’ A 
sharp separatum however can be mam tamed— 
in physics at least the object is experience (or 
observations), the subject, reason Reason is 
never an object of study in physics whatever 
psychology may do with it, and no overlapping 
is therefore possible Confusion arises only when 
we sub divide the object, experience into & thing 
observed and a means of observation, for the 
quantum theory teaches us that no unambiguous 
subdivision of this kind can be made To avoid 
confusion, therefore, we have simply to accept 
experience as it is 

On a very interesting page Bohr discusses an 
unusual aspect of the space time conoept 

One need only remember here the sensation 
often cited by psychologists, which every one has 
experienced when attempting to orient himself m 
a dark room by feeling with a stick When the 
stick is held loosely, it appears to the sense of 
touch to be an object When, however, it is held 
firmly, we lose the sensation that it is a foreign 
body, and the impression of touch beoomes imme 
diately localised at the point where the stack is 
touching the body under investigation It would 


scarcely be an exaggeration to mam tain, purely 
from peyohologioal experiences, that the oonoepts 
of spaoe and time by their very nature aoqure a 
meaning only because of the possibility of neglect 
ing the interaction with the means of measure 
ment ” 

It is instructive to consider this passage in 
connexion with the doctrine that the spaoe time 
ooncept is inevitable for the description of Nature 
If we oould make assertions about space and time 
‘ purely from psychological experiences it is 
clear that we should have to grant them a sort of 
inevitability, as Bohr mam tains, but a question 
oonoemmg the use of words arises here The 
expenenoe described seems to us no more psyoho 
logical than that of any physical experiment, it 
is simply derived from a different physical sense 
—the sense of touch instead of the customary 
sense of sight The problem which suggests itself 
(an interesting one) ib whether the voluntarily 
adopted oonoepts of spaoe and time (so far as they 
are applicable at all) need to be endowed with the 
same properties to enable them to correlate tactual 
as to enable them to correlate visual sensations 
Physics, however, relies very little on the sense of 
touoh, and the question is therefore of philosophical 
rather than of practical interest 
If, however, we feel that Bohr presents us with 
a clear statement of a problem rather than its 
solution—with an appetite rather than a meal— 
we must not neglect to point out that the renunoia 
tion to which we object is accepted by him not 
merely with fortitude but with enthusiasm We 
must consider this very renunciation ” he says, 
“as an essential advance m our understanding ” 

‘ My purpose has been to give expression to our 
enthusiasm for the prospects which have been 
opened up for the whole of science ’ This is an 
attitude possible only to a fearless mind and a 
noble spirit it is one which we respect and admire, 
but cannot share Hkbbxbt Dixolh 

Mechanised Medicine 

Bed Medxcine Socialized Health m Sonet Buena 
By Sir Arthur Newaholme and Dr John Adams 
Kingsbury Pp xi+324+18 plates (London 
William Hememann (Medioal Books), Ltd, 
1934) 10s fid net 

HIS work is an examination of the conditions 
of medical practice in Soviet Russia in 1932 
Its entertainment value is indubitable and is 
derived from the description of a five weeks’ tour 
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made in the summer of 1932 during whioh the 
distinguished authors travelled more than six 
thousand miles of Soviet Russia They write with 
a boyish enthusiasm and naivetd which gives the 
book great charm They recognise that in an 
implacably ‘conducted’ tour they were shown the 
best and not the worst 

The scientific value of such a tour is, of course, 
Blight Seven days of the short period were spent 
on steamships on the Volga and Black Sea, and 
much of the rest of the time in railway travel 
The real value of the book rests upon the fact 
that the authors are authorities on their subject 
and apart from their brief visit, they have steeped 
themselves m the literature of Russian meditmo 
In fact, the work is to be considered as the coping 
stone to a considerable series of studies on the 
relation of private and official practice of medicine 
earned out in eighteen countnes and published in 
three volumes by the American Milbank Memorial 
Fund m 1931 

As the result of thoso studies, the authors 
became eonvinood medical (though not necessarily 
political) communists Pnvate medical practioe, 
as earned out in western countnes is to them 
anathema and they passionately desire the cessa 
tion of remuneration to the doctor for each 
medical act They would have all practitioners 
State servants This being so, the organisation 
of medical practioe in Soviet Russia is naturally 
much to their liking, and their descnptions of it 
are frequently the occasion of the shaking of a 
minatory fist or, at any rate, the wagging of a 
hortatory finger at the medical customs of the 
west To emphasise this, the authors, while 
wnting in an enthusiastic manner of all they 
approve in Russia, studiously avoid discussion of 
many things of which they dearly disapprove, as 
this would weaken the effect they wish to produoe 

In a chapter on public abortion, we learn that 
any pregnant multiparous woman m Russia can 
demand, as a right, entry to an institution m which 
abortion is mduoed by State doctors, and we are 
informed that m Moscow m 1929 total abortions 
were sixty-one per oent in excess of normal births 
There are chapters on the care of maternity, the 
care of children and youths and the care of the 
workers, but in vain does one look for a chapter 
on the care of the aged, to this no reference is 
made Amongst the photographs with whioh the 
book is lavishly adorned, a picture of a works 
committee discussing production produces astonish¬ 
ment This is no witenagemot, for the oommittee 


consists of young persons scarcely more than 
children Later, figures are given from which it 
may be deduced that the average age of a Russian 
of to-day is about twenty years 
The fact appears to be that war, pestdenoe 
famine and pogrom have done their work very 
well In the language of the book, old age has 
been liquidated* and m Russia we are faced with 
a population whioh oonsists literally, and not 
merely metaphorically, in children This funds 
mental fact being ascertained, does it not throw 
a groat illumination on all that is happening in 
the land ’ The vital statistics which crowd this 
book need correction for age distribution and 
cannot be applied crudely for oompanson either 
with western States or with Tsarist Russia 

The authors are amazed at the extent of the 
provision for the sanatorium treatment of tuber 
eulosiH which has been procured by the conversion 
of nobles’ palaces They do not appear to have 
bet n struck with amazement by the need for all 
this provision From figures given, it is dear that 
there is a tuberculous problem m Soviet Russia 
of groat magnitude The case rate for tuborole 
per 10,000 of the population is 116 5 and appears 
to bo on the increase In London it is 10 66 It 
is not necessary to look far to explain this high 
incidence Rapid industrialisation, bad bousing, 
insufficient food supply, and a juvenile population, 
contain all the necessary ingredients for the pro¬ 
duction of an alarmingly high mcidenoe 

Although State curative medicine is organised 
on a vast scale, there is grave doubt not only 
whether there are sufficient doctors, but also of 
the efficiency and training of those that exist In 
this, as m many other respects, quality has been 
saenfioed to quantity 

Of preventive medicine there is little said, 
which u| rather surprising since Sir Arthur News- 
holme may be regarded as the Nestor of English 
sanatanana, but, no doubt, tho reasons are first 
that the matter under consideration is not pro 
ventive but curative medicine, and seoondly that 
there is as yet little sanitation to be observed in 
Russia It is pointed out, however, that the high 
and continuing moidenoe of typhoid fever, typhus 
and dysentery throw a strong light upon the neglect 
of domestic cleanliness and communal sanitation 
The authors deplore the absence of domiciliary 
medical treatment, but the word "home” contains 
a bourgeois idea and where there is no dormu there 
can be nothing domiciliary 
At the conclusion, the authors do allow 
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themselves one misgiving and tow is Can such an I 
order (that u a better social order) in the fullest j 
sense be created which does not include recognition 
of man a spiritual relation to the divine ? This 
of course is also a shockingly bourgeois sentiment 
Scientifically the case must be judged on bio 
logical grounds Soviet Russia is a vast biological 
experiment Unfortunately our biologists are 
hopelessly at variance on the very point which 
would put all doubts at rest and tbe question is 
still an open one If Prof MaoBnde is right the 
communist governors of Russia are right and we 
may order our tumbrils If Weismann is right they 
are wrong and we may Bleep quietly m our beds 

Al umin ium and Tungsten 
Omehns Handbuch der anoryanischen Chemie Aohte 
Auflage Herausgegeben von der Deutschen 
Chemise hen Gesellschaft (1) System Nummer 
35 Alumttuum Toil B Lief 1 Pp 
308 48 gold marks (2) System Nummer 54 
Wolfram Pp xvm+xi + 397 64 gold marks 

(Berlin Verlag Chemie GmbH 1933) 

(1) '"T^HIS section of Gmelin b Handbuch 
A which has appeared before the publics 
turn of Part A deals with the compounds which 
aluminium forms with the principal non metals 
(except silicon and phosphorus) No stable hydride 
of aluminium is yet known the only evidence of 
its formation being derived from band spectra 
produced in vanous ways but R S Richardson 
has detected it m the sun s envelope 
A large part of the volume is devoted to 
alumina Methods of preparing well formed 
crystals of the oxide and a list of patent 
specifications relating to the manufacture of 
large single crystals which are used as synthetic 
gems are detailed Tho two mam teohmoal pro 
ceases used in the purification of alumina from 
bauxite are given in convenient schematic form 
Hitherto all attempts to extract alumina from 
bauxite by means of caustic soda at atmoepheno 
pressure have been unsuccessful One of the most 
notable achievements in the technology of 
aluminium is the separation of sodium ahiminate 
into its constituents by mechanical agitation 
The history of this idea is traced to an observation 
by Bonsdorff m 1833 In 1869 Le Chatelier 
suggested the crystallisation of alumina from hot 
supersaturated solutions but no practical result 
was attained until 1887 when K J Bayer 
patented the modem prooe* 


In the present prooees the alkaline hqiior is 
first seeded with Crystals of alumina and then 
mechanically stirred No oompletcly satisfactory 
explanation of tbe process has been devised 
Neither sand glass powder graphite nor oolloidal 
alumina can be substituted for the crystals used 
for seeding and even crystalline alumina itself is 
often ineffective The best material for the 
purpoee is the product which crystallises out 
between 26 s and 35 G and a somewhat narrow 
range of concentrations is also desirable 

The preparation of alumina from other oom 
I pounds is also dealt with very fully and the 
I hydroxide is described under the headings of gels 
sols and crystals There is a long list of references 
to the literature cm the manufacture of aluminium 
nitride which is used in the Serpek process for 
synthesising ammonia Aluminium chloride is also 
fully described but its use m organic chemistry 
falls outside the scope of the work 

Several organic derivatives arc recorded for 
example aluminium carbide and vanous satis but 
not aluminium tnmethyl The organic salts of 
aluminium have attracted less attention than those 
of many other metals but the acetate is important 
both in analytical work and In the dyeing industry 
The reoords of its stability m hot solutions are 
somewhat contradictory but the formation of 
colloidal alumina when a solution of the acetate 
is boiled appears to have been observed by Gay 
Lussac m 1810 Aluminium formate acetate and 
tartrate all give evidence of complex ion formation 
Thus normal reactions of the metafile ion are 
suppressed Biot observed so long ago as 1835 
that oonoentrated aqueous solutions of the tartrate 
were bevorotatory but the pure salt has not yet 
been isolated with certainty The ohemioal nature 
of all these organic salts seems to call for further 
investigation 

(2) The importance of tungsten m modem 
industry has led to the accumulation of a vast 
amount of information about the properties and 
usee of this metal The first reference to it seems 
to have been made by Broker in 1574 but until 
too end of the eighteenth century the word wolf 
ram (with a great variety of spellings) was used 
to denote toe ores of tungsten which are often 
associated with tin and interfere with tbe ex 
traction of that metal Scheele first separated the 
acid oxide in pore form and recognised it as some¬ 
thing different from molybdlo add whilst the 
Spanish brothers de Lhuyart first isolated the 
metal in 1783 Exact quantitative work on the 
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lower oxides was undertaken by Berzelius in 1816 
but the industrial application of tungsten was 
delayed until 1847 although an alloy with iron 
had long been known After the Pans Exhibition 
in 1900 the use of tungsten in steel manufacture 
became general and three years later filaments 
of the metal were used m electno bulbs 
Very interesting data are given relating to the 
production of tungsten Before 1910 Australia 
was tiie largest producer in the world then 
Burma and the United States gamed the lead for 
a few years but sinoe 1918 the greater part of 
the worlds output has oome from China In 
technical research Germany led the way until her 
supplies were out off during the War 

Tungsten is used as a hardening component 
of certain alloys and also as a pure metal Carbide 
of tungsten is an important constituent of the hard 
alloys and tabulated lists of references to the 
patent specifications are grouped according to the 
melting or sintering properties of the alloys 
Recent industrial applications of the pure metal 
have been largely due to its low volatility and high 
melting point It has practically replaced all 
other metals as lamp filaments and it is used for 
making electrodes thermo elements and many 
other appliances This volume is packed with 
details about the properties of tungsten and its 
compounds and the literature has been revised 
to Apnl 1933 _ 

Modem Geometry 

Analytical Geometry of Three Dimensions By Prof 
D M Y Sommemlle Pp xvi f 410 (Cam 
bridge At the University Press 1934) 18s net 
HIS is a textbook it is not too difficult for 
the average honours student it includes the 
material usually required for examinations yet 
it also includes less usual subjects such as line 
geometry cubic and quartio curves cubic surfaces 
ruled surfaces higher space the Veronese surface 
the application of matrices invariants and m 
variant factors above all it conveys something 
of the true spirit of modem geometry For many 
yean geometrical research has been made both 
easier and more effective by projective methods 
and space of more than three dimensions but this 
had not hitherto found recognition in any suffi 
ciently elementary English textbook 
Though primarily algebraical and three-dimen 
atonal the book provides a more udified knowledge 
of geometry by the frequent use of purely geo 
metrical methods and by excursions into one two 


four and five dimensions It does not deal with 
birational transformations or topology Its 
reasoning w in general particularly ooncise and 
intelligible though occasionally condensation 
renders the argument obscure A carefully chosen 
first course of reading makes it really suitable for 
those whose knowledge of oo ordinate geometry is 
limited to elementary conics References to more 
detailed expositions are too scanty 

The treatment of the straight line plane and 
quadno accords with examination requirements 
but rectangular Cartesians are systematically sup 
plomonted by homogeneous oo ordinates line oo 
ordinates matrices and (most oonspiouously mid 
successfully) the circle at infinity and other pro¬ 
jective methods There are useful notes on 
imaginary elements Beginners may possibly find 
the projective investigation as an introduction to 
focal properties somewhat overwhelming The 
invariants of two quadrics are treated extensively 
Segre characteristics are sufficiently explained 
Certain chapters would benefit from a more com 
prehensive selection of heunstio examples 

Elsewhere pure projective geometry tends to 
predominate In one chapter oo ordinates are 
established without reforenoe to metrical con 
siderations difficulties are avoided by assuming 
openly the fundamental theorem 

The curve theory mcludes developables the 
(plane) Plu ker relations Luroth s theorem the 
twisted cubic and its polar system twisted quartios 
of both species curves upon a quadno A chapter 
on line geometry deals with the quadno in five 
dimensions The treatment of surfaces mcludes 
curvature polar surfaces the effect of isolated 
singularities on class ruled surfaces double curves 
the cubic surface and its twenty seven lines the 
Sterner surface the Veronese surfaoe normal 
vaneties tho cyolide 

Misprints are not senous (y) for (x) on p 371, 
is slightly oonfusing A few statements require 
emendation three Concurrent lines on a cubic 
surfaoe do not necessarily meet m a node quartio 
surfaces are known containing as many as sixty 
four lines despite Continental nomenclature the 
general point of a double curve should not be 
oonfuaed with a bmode part of 14 683 is inoom 
prehennble Terms are too freely used in an 
unconventional sense without warning for ex 
ample linear senes (for regains) self conjugate 
tetrahedron 

The excellence of this work emphasises how muoh 
geometry loses by the recent death of its author 
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The Physics of Electron Tubes By Dr L R 
Roller (International Senes in Physios ) Pp 
xm+205 (New York and London MoGraw 
Hill Book Go Ine, 1934 ) 18a net 
One of the most useful functions of books or 
monographs on limited and somewhat specialised 
branches of scientific knowledge is the summary 
m a convenient and critical form of all the avail 
able information on the subject This function 
is admirably fulfilled in Dr Rollers monograph 
which, in the space of some sixty thousand words 
presents a survey of electron emission and its 
application to the various types of valves and 
photoelectric cells m use to day 
Beginning with the general theory of thermiomcs 
the characteristics of the emission from various 
types of cathode are described together with 
practical advice on the construction of such 
cathodes and their use m electron tubes The 
deleterious action of gases and the methods for 
securing their removal are dealt with for the 
high vacuum type of valve while two chapters 
are devoted to the gaseous discharge tube the 
technical applications of which have been so 
widely developed in recent years In a similar 
category may be placed the photoelectric cell, the 
fundamental physios of which are adequately 
covered The whole book has the ment of not 
being overloaded with matter which is now more 
of historical than of fundamental scientific interest 
In Bpite of this, however the work gives a sense 
of completeness m reviewing the whole subject, 
and the tables of data and lists of references given 
at the end of each chapter will prove invaluable 
to the reader whose scientific or practical interest 
in the subject would necessitate his delving much 
deeper than is possible within the limits of a single 
volume The general sense of this notice is thus 
thoroughly to recommend the book as a scientific 
and practical introduction to the subject covered 
by its title The production of the book is excellent 

The Annual Register a Review of Public Events 
at Home and Abroad for the Year 1933 Edited 
by Dr M Epstein Pp xn +312 + 164 (London, 
New York and Toronto Longmans Green and 
Co , Ltd , 1934 ) 3G« net 
The full summary of the past year’s history again 
appears in this indispensable work of reference 
Great Britain and the Empire naturally receive 
most attention and there are full accounts of the 
efforts in the cause of disarmament, and the hopes 
of the World Economic Conference Then follow 
sections on the League of Nations and foreign 
history, with ample attention to events in Germany 
and the crisis in the United States The second 
part of the volume aa usual oontams a chronicle 
of eventa, the years obituary with admirable 
short biographies, and retrospects of literature, 


Reviews 

art, drama, science law and flnanoe Little of 
importance can be overlooked in these packed 
reviews of various branohes of achievement 
Science is dealt with m thirteen pages and is a 
useful record of the year’s disoovenes and pub 
lications A full index completes the volume 

Adam s Ancestors an Up to-date Outline of what 
is known about the Origin of Man By Dr 
L 8 B Leakey Pp xix+244+12 plates 
(London Methuen and Co, Ltd, 1934) 
Is 6 d net 

It is no detraction from the merits of Dr Leakey’s 
book to say that it does not call for extended 
notice The alternative would be to devote to 
controversial matters as much space as the author 
himself has given to their discussion For his 
book is not merely an introductory study for the 
use of the layman—a purpose which it serves 
admirably—but it has also afforded the author 
the opportunity of laying before his fellow 
specialists his views on obscure and controversial 
matters—such questions for example, as the 
dating and sequenoe of Mr Reid Moir’s pre 
palaeolithic cultures in East Anglia the relation 
of the various cultures now distinguished m the 
early phases of the Old Stone Age, the classification 
of the deposits of late Tertiary or early Quaternary 
times and so forth Dr Leakey’s views are stated 
clearly and with due restraint 

Handbuch der anorganischen Ghemit In 4 Bandon 
Herausgegcben von Prof Dr R Abegg, Dr Fr 
Auerbach und Dr I Koppel Band 4 Die 
Elements der achten Oruppe des penodiachen 
Systems Teil 3 Kobalt und seine Verbtndungen 
Lief 1 Herausgegebon von Dr I Koppel Pp 
xvH-02fl (Leipzig 8 Hirxel 1934 ) 58 gold marks 
This instalment of Abegg s ' Handbuch” includes 
sections on the atomic weight of cobalt, the oobalt 
atom, oobalt metal, oobaltoua and cobaltio oom 
pounds alloys and compounds of oobalt with 
metals and metalloids, oobalt ammines, and a final 
short section on the colloid chemistry of oobalt 
and its compounds It provides a monumental 
reoord of the properties of a very interesting 
element at a pnoe which makes it more suitable 
for libraries than for individual purchasers 

Aids to Botany By H J Bonham (Students’ Aid 
Senes) Pp vrn+221 (London Bailli&re, 
Tindall and Cox, 1934) 3s 0 d 
This book sets out to provide a revision oourse m 
botany for Higher School Certificate oandidatee and 
first year university students reading for the inter 
mediate scienoe or pre-medical examinations in the 
subject The scope of the book, however, is scarcely 
that of present-day requirements, and in a second 
edition many of the diagrams should be improved 
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Tidal Estuaries Forecasting by Model Experiments* 


By Prof A 

T HE earliest work on tidal models was earned 
out by Osborne Reynolds at the University 
of Manchester m 1886 on scale models of the 
Mersey estuary This was followed by an rnvesti 
gation into the general question of the use of such 
models in which Reynolds co operated with a 
committee appointed for this purpose by the 
British Association m 1888 The experiments were 
devoted mainly to an examination of the behaviour 
of models of the same hypothetical estuary of 
symmetneal shape to different scales As a result 
of this investigation the committee reported in 
1801 to the effect that It would Heem therefore 
that by carefully observing certain [stated] pre 
oautions the method of model investigation may 
now be applied with confident*! to practical 
problems 

Shortly afterwards Vernon Harcourt earned 
out an investigation on a model of the estuary of 
the Seme in which the results of improvements 
made m the estuary since about 1833 are stated to 
have been reproduced with considerable accuracy 
Between 1890 and 1920 very few investigations 
of this kind appear to have been earned out and 
these for vanous reasons net with any marked 
degree of success 

Any scale model in which fluid motions are 
involved must not only be giometncally similar 
to its ongmal but also the velocities must bo so 
related to corresponding velocities m tho original 
that all corresponding forces are in the same ratio 
The model and its ongmal are then dynamically 
similar and all lines of flow and wave formation 
will be similar The speeds of model and original 
at which this condition is satisfied are called 
corresponding speeds 

In many hydraulic problems however visoous 
forces are unimportant oompared with those due 
to inertia and m this case it may be proved that 
the corresponding speeds are proportional to tho 
square root of corresponding dimensions Thus 
in ship model teste the corresponding speeds of 
model and original are proportional to the square 
root of their respective lengths These speeds give 
similar wave formations Viscosity tho effect of 
which is relatively small prevents exact similarity 
of the lines of flow in the immediate vicinity of 
the vessels at these speeds and this introduces a 
scalar effect for which a correction can be made 
In the case of a tidal model the oorreot pro 
pagataon of the tidal wave is an all important 
factor The velocity of propagation of such a 
wave is proportional to the square root of the 
depth of the water through which it travels so 
that the times required for the wave to traverse 
corresponding distances in the model and the 
estuary will be proportional to the horizontal 

■ From* Friday errata* (Uaooune deUrend at tin Royal toit lttttt OB 
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scale ratio and inversely proportional to the square 
root of the vertical scale ratio This determines 
the ratio of corresponding tunes and therefore 
gives the oorreot tidal period for the model If 
for example the horizontal scale ratio is 1 40 000 
and the vertical soale ratio is 1 400 the time ratio 
is 1 2 000 and since the tidal period in Nature is 
about 12 hours 20 minutes tho correct tidal period 
in the model is 22 2 seconds 

If the effects of viscosity are small in comparison 
with those due to inertia as is the case in a model 
of suitable size all velocities will then be in the 
ratio of the square root of corresponding depths 

Distortion or Scale 

When constructing a river or estuary model it 
is seldom possible to adopt the same soale for both 
horizontal and vertical distances Especially m 
tidal models the horizontal reduction in scale has 
usually to be considerable in order to keep the 
model within reasonable dimensions and a scale 
of more than 18 in to 1 mile (1 in 3 620) is unusual 
a more common ratio being about 1 8 000 If 
this latter scale were also adopted for the vertical 
depths in a model of an estuary having a tidal 
range of say 33 ft the range m the model would 
only be 1/20 in and the current velocities would 
only he about 1/90 of those m the estuary In 
such a model the motion of the water would 
certainly not be turbulent as in tho estuary and 
no motion of the bed materials would be likely to 
occur To avoid this difficulty the vertical scale 
ratio is made much less than the horizontal scale 
ratio Thus by making the vertieal soale ratio 
1 200 the tidal range in the case mentioned 
would be 2 in and current velocities would be 
1/14 of those m the estuary 

Reynolds in his investigations on models of 
estuaries of aimplo symmetrical form concluded 
that for a model to reproduce estuarine conditions 
the product of the cube of its maximum tidal range 
measured in feet multiplied by the ratio of the 
vertical and h inzontal scales should not be less 
than 0 09 and while in an estuary ot non 
symmetneal shape a smaller value of the cntenon 
may be adopted it does give an approximate idea 
of the scales which are likely to give good results 
m any particular case 

It may be of interest to note that this distortion 
of scale is usual m Nature small streams flowing 
through alluvial ground having much steeper side 
slopes and gradients than large nvers of similar 
regime in similar ground In a very large river 
such as the Mississippi the Ganges or the Irawadi 
the maximum depth will rarely exceed I 100 of 
the maximum width while m a small stream m 
similar ground this ratio will seldom be less than 
1 6 
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A moderate distortion of scale, either m an 
estuary or nver model, would therefore appear to 
be rather an advantage than otherwise provided 
that the aide slopes which would be necessary In 
the model to reproduce thoee in the estuary do 
not exceed the natural angle of repose of the bed 
materials Sinoe this angle is only about 30°, there 
will usually be points m a model where the sand 
is unable to stand up to the recoiled slope, and 
where in oonsequenoe, the depth of the channel 
or the height of the banks will be less than m the 
estuary The actual slopes in most tidal estuanos 
are, however, very slight indeed, and expenenoe 
shows that the areas over whioh the angle of 
repose would be exceeded in a model do not 
usually amount to more than a very small fraction 
of the whole In such cases, if thought desirable 
a slight stiffening of the bed material with an 
admixture of day will usually enable the required 
slope to be maintained 

Bed Materials 

A criticism often levelled at the use of tidal 
and nver models is that sinoe the actual bod 
matenal is usually a not very ooarse sand unless 
something of the nature of an impalpably fine 
powder is used in the model, the gram size and 
textual roughness of the bed will not bo reduoed 
in the same proportion as the remainder of the 
model The idea that the bed matenal should 
of necessity be scaled down m size would appear 
to be basod on two misconceptions The first is 
that the resistance to flow is appreciably affected 
by the surfaoe roughness Actually, in any model 
of a large nver or estuary having a sandy bed 
tho resistance is almost entirely due to eddy 
formation caused by curves and lrregulantios in 
the sides and by irregulanties in the depth, the 
magnitude and effect of which are overwhelmingly 
greater than that of a change in the textual 
roughness of the surfaoe itself 

The second misoonoeption is that because the 
current velocities are reduoed in the model, the 
size of partiole which they will move is neceasanly 
correspondingly reduoed This overlooks the well 
known experimental foot that a given mean 
velocity of flow has a much greater scouring effect 
m a shallow than in a deep channel 

Investigators of the problems of silt and scour 
m Indian and other nvers and canals have found 
that riven and oanals of similar cross section but 
differing in size, and having the same bed materials, 
are subject to similar scour or ailtation if the mean 
velocity is proportional to <2**, where d is the 
depth and where the value of m as given by various 
observers vanes from about 0 45 to 0 64 Ail 
agree that the value is in the neighbourhood of 
0 5, and if it were actually 0 5, two similar channels 
m the same bed material would scour or silt 
similarly if their velocities were proportional to 
the square roots of their depths But this is the 
ratio of velocities adopted for purely hydro¬ 
dynamic reasons in tidal models, so that it would 
appear that materials of approximately the same 


grain size and density as oomprise the moving 
sand banks w the estuary at river, should logically 
be used for the model Actually the determination 
of the best matenal and grain size is a matter 
for experiment, that which gives the best coin¬ 
cidence with Nature being the one to be adopted 
In some German laboratories, working on 

C bleras of one-way nver flow, a technique has 
n developed w whioh bed matenal considerably 
couser and somewhat lees dense than that found 
m the nver is used At the same tune the slope 
of the bed is increased This has been found to 
prevent the formation of sand npples, which oocur 
with some combinations of sand and velocity of 
flow On the other hand, m recent work on models 
of the Mississippi River at the U S Waterways 
experimental station at Vicksburg, a Band has 
been used having a diameter (0 0107 in) about 
a third of that of the somewhat ooarse sand in 
the nver and has been found to give excellent 
agreement with observations in the nver itself 

The Silt Problem 

Many estuanos carry a considerable amount of 
silt of a colloidal nature in suspension This is 
ongin&lly brought down by the nvers feeding the 
estuary It tends to coagulate and to be deposited, 
forming silt banks especially where the fresh nver 
water meets the saline water from the sea, and 
m a model of any silty estuary this effect needs 
to be reproduced 

An examination of samples of the nver waters 
enables the proportion of silt earned m by these 
to be determined, and the introduction of this 
proportion in the nver water supplied to the 
model does not present any great difficulty In 
order to ensure that this shall tend to be de 
posited at the same plaoe in the model as in the 
estuary, it is neoessary to reproduce, in the correct 
ratio, the coagulating effects of the sea water 
The matter is somewhat oomplioated by the fact 
that, while the ratio of the distances through 
which a given particle has to sink through oorre 
spondmg depths equals hlH, the corresponding 
times in whioh this is to take plaoe are in the ratio 

l It follows that the actual rate of fall of a 

L h 

partiole in the model should be greater than that m 
the estuary in the ratio £ ^ = jijif' 

Thu greater rat? of fall can be produoed by in 
creasing the size of the particles, either by using 
silt of greater coarseness, or by using some 
coagulating medium more effective than the salts 
m sea water In the various models I have oon 
ptruoted, the colloidal silt from the estuary itself 
has always been used, and alum solution baa been 
used as the coagulating medium, experiments 
having been earned out in each case to determine 
the exact degree of concentration of this solution 
required to give the correct rate of deposition in 
the model 
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Sitbbh Model 

In 1926, the Severn Barrage Committee of 
what waa then the Department of Civil Research 
decided that the only way to investigate the 
probable effect of a proposed tidal power barrage 
across the Severn estuary was to construct a 
working scale model Such a model, to a hon 
sontal scale of 1 8 600 and a vertical scale of 
1 200, was made m the Engineering Laboratories 
at the University of Manchester 
The information required from the model was 
(1) The effect of the barrage on the tidal levels 
above and below its site, at all points between 
Barry and Gloucester (2) The offset on the tidal 
currents (3) The effect on the configuration of 
the sand banks and especially of the navigable 
channels (4) The effect on ailtation above and 
below the barrage (6) The effect on sewage dis 
posal (6) The effect on flooding in times of flood 
discharge from the rivers entering the estuary 
The available data comprised details of a survey 
of the upper estuary earned out by Capt Beechey 
m 1849, along with Admiralty charts of tho lower 
estuary of about the same period and some tidal 
observations from Penarth and Avonmouth and a 
few points m the uppr estuary 
These were supplemented in 1927 by the 
Hydrographic Department of the Admiralty, 
which took samples of tho water at various points 
in the estuary, from which tho salinity and silt 
oontents were determined , samples of the bed 
materials , additional tide curves , float and cur 
rent observations , observations on the Severn 
bore and, finally, a detailed survey of a large 
part of the estuary above and including the site 
of the barrage Thu m conjunction with Admiralty 
charts of the lower estuary, enabled the general 
configuration of the estuary at two times approxi¬ 
mately seventy eight years apart to be oompared, 
and these two surveys were used as a basis of 
calibration of the model 

In the first place, the bed of the model was 
moulded in sand to the 1927 survey, after which a 
senes of tidal observations were made at its 
seaward end, at the point corresponding to 
Penarth The mechanism and the form of the 
plunger producing the tides were adjusted by 
Buooessive trial and error until the correct tidal 
curves were obtained at the seaward end of the 
model As the tidal wave advances up the estuary, 
considerable changes take place m its height and 
form, and a comparison with observations m the 
estuary shows that these ohangee are closely 
reproduced in the model 
A comparison of the distances travelled by 
floats dropped at corresponding points m the 
estuary and model also shows a very close agree¬ 
ment, while the behaviour of the Severn bore, 
which was well developed in the model, shows an 
almost uncanny agreement, both as regards its 
height and rate of travel, with the behaviour of 
the original as determined by the Admiralty 
Survey party 


After having obtained the correct tides, tests 
were earned out to determine the best bed material 
Twelve materials were tested in all, ranging from 
powdered pumioe on one hand to emery on the 
other In each ease the bed was moulded to the 
Beechey survey of 1849 and was surveyed after 
the number of tides (65,200) required to bring the 
date to 1927 The material which gave the olosest 
agreement with the estuary survey of 1927 was 
found to be a silica sand about 25 per oent finer 
m gram than the sand m the estuary, and this 
was then need for all further work With this 
particular sand a comparison of the configuration 
of the model and of the estuary at tho end of the 
period showed a good general agreement, especially 
m that part above the site of the barrage The 
general agreement, in fact waa such as to indicate 
that when modified by the introduction of the 
barrage, the effect of this in the estuary might be 
expected to be very similar to that in the model 

The teats to determine the effect of tho barrage 
are earned out in pairs In the first of each, the 
bed of the estuary is moulded to represent the 
1927 oontoura and a test ib earned out without 
the barrage, surveys being taken at the end of 
each 10 20, 30, years The bed is then re¬ 
moulded to the original state, and the test is 
repeated with the barrage installed and m opera¬ 
tion, surveys being taken at the same intervals 
of time as before The complete results of these 
experiments have been embodied m an appendix 
to the report of the Severn Barrage Committee 
of the Eoonomic Advisory Council 

General Remarks 

The successful use of a tidal model depends 
largely on its being of a suitable scale, and on 
the possibility of being able to reproduce with 
reasonable accuracy the physical factors tending 
to produce movement of the bed materials As 
regards the scale, the largest scale which the 
available spaoe permits is advisable This is 
partly because the necessary distortion of scale 
becomes less as the scale is increased and partly 
because it enables details to be developed and 
studied more accurately 

Much also depends on the conformation of the 
estuary and on tho tidal range, but for the average 
estuary, for investigating the effeot on the navigable 
channels, the horizontal scale should not be less 
than about 9 m to the mile (1 7,040) With a 
tidal range of 30 ft, the Reynolds’ criterion m 
such a model will be satisfied if the vertical noale 
is about 1 214, giving a vertical exaggeration of 
scale of 33 1 If circumstances permitted of a 
horizontal a cafe of 18 in to 1 mile, the vertical 
scale oould be 180 1, which would reduoe the 
exaggeration to 19 6 to 1 and obviously increase 
the usefulness of the model 

As regards the factors tending to produce 
movement of the bed material, Hie one factor 
, which is oontmuoualy in operation is the soour 
of the tidal currents, and these can be reproduced 
I with sufficient accuracy m a model The currents, 
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especially in the nvenne part of the estuary are 
modified by seasonal changes m the nver flow, 
and this factor can also be reproduced, given a 
knowledge of the probable magnitude and sequence 
of floods and dry periods Where the estuary is 
exposed to some prevailing wind, the action of 
this can also be reproduced by means of fans 
adjusted so as to produce surface waves of the 
required height 

One factor which cannot be reproduced is the 
effect of violent gales, the incidence of which, both 
as regards tune and direction, is casual It is true 
that over a long period, where there is no prevailing 
gale direction, the effects of such extraneous forces 
may be expected partially to counteract each 
other but ou the other hand one such gale may 
produce changes m an exposed estuary greater 
than would occur in months or even years of 
normal ebb and flow 

For this reason, close agreement between model 
and estuary over a definite period of years is 
scarcely to be anticipated Close agreement can 
only bo expocted where the estuary is com 
paratively sheltered and where the effect of the 
ebb and flow currents is all important For this 
reason, a model is likely to be more successful 
of an estuary in which the physical features are 
such as to give rise to well denned ourrents, and 
m which the tidal range is large so that the 
strength of these currents is also large From this 
point of view the upper Severn estuary, with its 
40 ft tidal range and current velocities approxi 
mating 10 knots at places, is an almost ideal 
subject for model investigation 

Another difficulty in attempting to reproduoe 
all the changes in an estuary over a long period 
of time is that of reproducing coastal erosion In 


many cases this is comparatively small in Nature, 
but where it is lane the difficulties of finding a 
material which will erode at a p prox i mately the 
oorrect rate are great Where this is necessary, 
it can only be done by extended experiment In 
spite of the difficulty however, experiments now 
in progress on a model of the Rangoon estuary 
(by Sir Alexander Qibb at University College 
London) show that it is possible to reproduoe 
this effect This model, in whioh the effects 
of ooastal erosion and of the monsoon gales 
have been incorporated, represents probably the 
most remarkable investigation of this type yet 
attempted 

Generally speaking, the great usefulness of an 
estuary or nver model lies m its power to indicate 
the probable effect of artificial changes such as 
may be produced by the introduction of a barrage , 
or training walls or bridge piers Such changes 
affect the tides and the set and velocity of the 
ourrents to an extent and m a manner which is 
reproduced with close accuracy in a model In 
so much as an increased velocity causes scour and 
a reduced velocity causes deposition, if the bed 
m&tenal is moved the movement caused by the 
change will be in the same direction and of the 
same general kind as in Nature, and experience 
shows that in favourable circumstanoes good 
general agreement, both quantitative and qu&lita 
tive, can be obtained 

Some estuaries owing to their physical char 
actenstics are not suitable subjects for model 
investigation, but at the worst such an investigation 
gives information as to the changes in the velocities 
and directions of the currents, from which valuable 
deductions as to the probable effects on the bod 
may be made 


South African Plants Poisonous to Stock 


T HE subject of plants poisonous to cattle is 
of perennial interest to pastoralests which 
1 b receiving in South Africa the scientific 
attention it needs The Veterinary Services and 
Animal Industry Branoh of the Department of 
Agriculture of the Union of South Africa now has 
a team of workers (Onderstepoort Veterinary 
Research Station) consisting of Drs Stoyn and 
Quin, veterinary research officers, Dr Claude 
Rimington, chemist working aa a research fellow 
under the Empire Marketing Board and Dr A C 
Lee man, botanist attached to the Division of 
Plant Industry, Pretoria The first two numbers 
of the Ondersitpoort Journal, which is to be issued 
quarterly in continuation of the annual reports of 
the 8tation, contain several interesting papers on 
the subject 

In a senes of six papers in the first issue, Dr Steyn 
deals on broad linee with poisonous plants It 
is shown that it is posable to develop m animals 
a considerable degree of tolerance to certain 
poisonous plants by feeding them with small, but 
increasing, quantities, whilst with other plants 


continued ingestion of small quantities may even 
cause sensitisation or produoe cumulative effects 
An interesting side issue is the proposal to use 
sodium chlorate as a weed killer for the rag worts 
(Sinecto spp), which are responsible for poison¬ 
ing stock both in New Zealand and South 
Africa Before adopting it, its toxicity to stock 
has been carefully tested and found so low that 
it is regarded as a safe means of destroying these 
weeds 

It is still uncertain whether the disease known 
as lathynsm’, common m oertain parts of India, 
is due to use of Lathynu sofevus peas as a foodstuff, 
and for that reason a proposal to use L sob ms hay 
as a feeding-stuff m South Africa has been in¬ 
vestigated The hay proved innocuous to rabbits, 
sheep and cattle even when fed m comparatively 
large amounts, but was poisonous to horses Great 
care was taken to make sure that the hay was 
entirely derived from Lathyrus aaiivus, and these 
observations support the view that this plant is 
the cause of lathynsm’, and that horses are par 
tioularly susceptible to its actum 
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These studiea are continued in the second 
number of the Journal where Dn Rimington and 
Stevn produce an interesting study of the poisoning 
of Angora goats suspected to be due to Pnloeaulon 
abtnmtle This plant contains malic tartaric and 
oxalio acids the last mentioned being present to 
the extent of 8 6 per cent whioh may therefore 
well be the toxic constituent concerned On this 
point however the authors say they have evidence 
of the presence of a second toxic substance on 
which a further communication will be presented 
in due course Six papers entitled Studies on 
Photosensitisation by Dr Quin have arisen from 
an attempt to ascertain the cause of geeldikkop 
a disease of small stock characterised by photo 
sensitisation and by a generalised icterus The 
disease has been generally associated with ingestion 
of Tnbulua spp but it is pointed out that there 
are well authenticated cases in which Tnbulua 
cannot be the cause In view of the occurrence of 
photosensitisation in geeldikkop a number of 
fluorescent substances such as eosin erythrosin 
acnflavm and quinine were administered to sheep 
but though these all caused photosensitisation in 
no instance was icterus produced 
The association of Tnbulua with this disease has 
naturally led to a chemical examination of plants 
of this genus Already m 1928 Dr Quin had found 
that administration of the expressed juice of 
Tnbulua to Bheep caused death the chief symptoms 
being discoloration of the conjunotivae the blood 
vessels having a chocolate brown colour Ex 
animation of the blood indicated the presence of 
an abnormal pigment suspected to be inetheemo 
globin These observations have been confirmed 
and Drs Rimington and Quin now show that the 


lethal factor is potassium nitrite which is only 
present m traces in the plant but is produced 
when the ground plant is placed m water by the 
action of an oxidation reduction eniyme system 
similar to that present in the potato on nitrates 
which may occur m considerable quantity in the 
plant These interesting observations however 
leave the association of Tnbulua with geeldikkop 
unexplained since as Dr Quin points out in a 
subsequent paper no fresh or dried Tnbulua 
material dispatched to the Onderstepoort labors 
tory or cultivated there has produoed a ease of 
true geeldikkop on administration to sheep 
although several species of Tnbulua can definitely 
be held responsible for outbreaks of the disease in 
the Karroo areas of Cape Province (see also 
Nati RX 132 178 July 20 1033) 

Two species of Hypericum a genus associated 
with the production of photosensitisation in 
animals m Europe have also been examined and 
found to produce this effect but unaccompanied 
by icterus Loj holcena conrfolui a plant suspected 
as a possible cause of one outbreak of geeldikkop 
was found to contain an active substance producing 
marked fatty changes m the liver but in no way 
characteristic of the conditions found in geel 
dikknp Two species of Lxpjna however did 
produce both icterus and photosensitisation but 
the symptoms were much less severe than those 
seen m true geeldikkop Although a final ex 
planation of the cause of this mysterious disease 
is still to be sought it is clear that progress is 
being made and incidentally a number of interest 
ing observations on plant chemistry and on the 
effects of minor plant constituents on animals are 
being accumulated 


Obituary 


Prof W M Davis 

VERY active worker in geology in geography 
and in oceanography will feel that the death 
on February 5 of William Moms Davis at the 
age of eighty four years is the passing away of 
a his ton cal figure in science Hu life when 
written will be the story of the development of 
geomorphology and of the creation of an American 
school of international prestige His whole career 
more than sixty years of active scientific work 
exhibits the regular senes of interests of many 
great investigators detailed studies m a relatively 
limited scientific field next broader applications 
supported by intense varied and enthusiastic 
studies to test and support the same—and finally 
the close of life devoted to a single line of mvestiga 
turn often the ploughing of a lonely furrow 
Davis s first field was the southern part of New 
England including New Jersey and ins publica¬ 
tions extend to every type of its topography 
About 1880 he concentrated on the Hudson and 
Connecticut valleys These lie in a region of 
tilted blocks produoed by faulting the initial 
fault scarps subjected to extensive erosion As 


Davis showed the clifling may be completely 
altered and these cliffs were termed fault hue, 
scarps He was fascinated by these studies of 
erosion and he summarised his many publications 
in The Rivers and Valleys of Pennsylvania and 
The Rivers of Northern New Jersey He pictured 
the wirk of unchecked erosion on the land by 
weathering and by water m all its stages finally 
culmmating in a reduction of sea level the boat 
level towards which the land surface constantly 
approaches but which it can never reach' 
Here he encountered the established views in 
respect to marine abrasion and he characteristic 
ally set to work on investigations in Europe Asia 
and South Africa to establish the validity of bis 
news He also studied glacial (recent and Permian) 
erosion faulting and shorelines with a certain 
disregard of local researches His work on shore 
line topography the continental slopes and marine 
shelves bristles with original ideas but the 
soundings on which he was depending were 
occasionally woefully inaccurate though I o&nnot 
recAll that these w6re suoh as to invalidate his 
conclusions as to embayed shorelines It will be 
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interesting to mention that in a letter I received 
more than twenty five yean ago he disensaed the 
down faulting of a former extension of the Deocan 
in the area now occupied by the Indian Ooean, 
the area of the investigations of the “John Murray 


ft is impossible to refer m any detail to the 
gigantic output of Davis in these thirty years 
In his own continent he found every type of 
country, from completely desiccated to extreme 
moistness, almost tropical heat to perpetual cold, 
and he studied the phenomena m respect to each, 
thus gradually building up that study of the 
visible earth forms on which modem geography 
is so largely based He claimed none of his con 
oeptions as new but he looked at every phen 
omenon through new glasses, and he oodified all 
phenomena to form almost a new science During 
all these yean Davis was teaching not only in 
his own University, Harvard but also lecturing 
almost everywhere he was asked His exposition 
was clear and he used every possible device, 
particularly solid and composite sections, to make 
his views clear to his auditors and subsequent 
readers dismissing all possible opposition, and 
sometimes ignoring the evidence on which it was 
based His scientific opponents could not approve 
where, as in scienoe, views are moely weighed in 
the balance, but undoubtedly he gained an 
immense following in America and stimulated both 
teachers and the pubho to observe By many he 
was regarded as an inspired teacher, but his 
methods were of more use in popularising science 
rather than in stimulating research His popular 
works on geography deservedly secured an immense 
circulation for the visible world was therein a 
connected system, made clear by pictorial methods 
largely original Davis came at the right time 
Davis’s third period commenced about 1912 
when he began to feel a mighty interest in the 
coral reef problem, upon which he published more 
than forty papers, actively pursuing the subject 
until his death He thoroughly enjoyed the 
subject, for it became necessary for him to travel 
extensively, and he saw many new faces and met 
many new types of mind He visited the West 
Indies several times, with longer expeditions to 
Fiji and New Caledonia, with calls upon the 
Great Barrier Beef, Tahiti, and many other places 
While he criticised Agassiz for the shortness of 
his visits, and his lack of detailed examination, 
his methods were much the same, and every 
locality had to fall into his line He paid little 
attention to animals and plants and them depend 
enoe on the favourable conditions of their environ¬ 
ment He seemed to love to indite fierce letters 
in which he was entirely unsparing of his opponents’ 
feelings, but, when, very occasionally, he wrote a 
letter m his own hand about himself, he revealed 
a personality happy in spite of great gnefs, a 
man to be loved Shaler he held in great affection 
and it gave him joy to write "The Coral Reef 
Probknr’, 1928, in the Shaler Memorial Senes, a 
book of value for all time, with its foil discussion 


of embayed shores and unoonformable oontaots 
He felt himself inspired Did not he, Dana and 
Darwin all share the same natal day in different 
years—and must they not be right! What was 
the use of further exp editions when all seemed 
to Davis so clear ? Why m his necessary travels 
did the present writer sit down for months on 
five occasions to look at separate reefs I "A 
waste of time I” Davis was very human, he 
deemed it his duty to fight here to gain a great 
peace hereafter J 8 G 


Paor R Chodat 

Geneva, which has always had a great name 
as a school of botany, has suffered a great toes 
by the death on April 29 of Prof Robert Chodat 
at the age of sixty nine years A worthy follower 
of de Saussure and de Candolle, Chodat upheld 
the traditions of his predecessors by the wide 
outlook of his botanical studies, and the thorough 
ness of his investigations 

Appointed to the professorship in Geneva m 
1891 after studying in Basle and Geneva, Chodat 
has been responsible during the past forty three 
years for the development of a first rate laboratory, 
herbarium and botanical library The lack of 
university botanical gardens, which he frequently 
deplored, necessitated his researches being centred 
in the laboratory, and here he elaborated those 
methods of pure cultures of Algn which led to 
such important results His book on the poly 
morphism of the Alg® put him at once m the front 
rank of algologists and stimulated many workers 
to embark on this line of research More recently 
he had taken up myoologioal investigations, and 
his sound knowledge of physiological chemistry 
enabled him to advanoe considerably our know¬ 
ledge of fermentative processes 

Chodat did not, however, confine himself to 
investigations m the laboratory A visit to 
Paraguay in 1914 enabled him to study the 
structure and habits of its plants and resulted in 
the publication of an important flora of that 
country Repeated visits to Spam and Portugal 
and the Baleano Islands with his students gave 
him a comprehensive knowledge of the Mediter¬ 
ranean flora, of which he published some Interesting 
accounts 

Chodat rescued from neglect the Alpine Garden 
at Bourg St Pierre by attaching it to the Univer¬ 
sity of Geneva, and the vacation courses be gave 
there every summer attracted many students 
from England and elsewhere, numerous in¬ 
vestigations carried out there were published by 
the Botanical Society of Geneva Chodat, like 
other Swiss botanists, was greatly impressed by 
the numerous Mediterranean plants found in the 
upper Rhone valley of Switzerland, and his 
careful observations led bun to the oonolunon 
that many, if not moat, of them had been dis¬ 
tributed from the south across the mountain 
passes and had not, as was formerly supposed, 
immigrated by way of the Lake of Geneva 
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Chodat mi a good systematut, as u shown by 
his monograph of the Polygalaoee but the 
wideness of his interests is attested by his publica¬ 
tions on fossil plants and genetics as well Hib ] 
wide and philosophic outlook is mirrored in his 
excellent ‘Pnnmpes de Botamque”, which is m 
every way an admirable textbook A stimulating 
teacher, Chodat trained many first rate botanists 
whose researches do credit to their master So 
eminent a botanist was sure to' receive due 
recognition abroad, and Chodat was awarded 
honorary degrees by the universities both of 
Manchester and of Cambridge, and last year he 
was awarded the Lrnnean Medal of the Linnean 
Society of London, of which he had been a foreign 
member since 1014 Unfortunately during the 
last few years, partly due to systematic overwork, 
be suffered from ill-health, and shortly after his 
return from a visit to Egypt and Palestine he 
died after a short illness He will be greatly 


missed in England, as well as Switaerland, for 
he was a frequent and weloome viator to this 
country, where he had many friends FEW 


Ws regret to announce the following deaths 

Dr M O Foster son of Sir Michael Foster and 
author of numerous papers on balneology and 
climatology, on June 16 aged sixty nine yeans 
Dr C E Grunaky, consulting engineer, president 
of the California Academy of Science, president 
m 1924 of the American Society of Civil Engineers, 
cm authority on water engineering and supply, on 
June 9, aged seventy nine years 
Prof Thomas H Maobnde, emeritus president 
of Iowa State University, professor of botany 
in the University in 1884-1914 an authority on 
Myxomycetea on March 27, aged eighty six years 


News and Views 


Sir Robert Mond 

Th» honorary degree of LL D was oonferred by 
the University of Toronto, on June 6 at the time of 
the annual Convocation, on Sir Robert Mond Sir 
Robert who was knighted in 1932, is the eldest son 
of the late Dr Ludwig Mond F R S and has m 
hented his distinguished father s scientific tastes, as 
is shown by hw association with many learned 
societies, including the Faraday Society of which he is 
a past president Another side of his scientific activity 
w shown by his interest in arohteologioal studies and 
he is president of the Egypt Exploration Society 
Sir Robert was one of those ohosen to reoeive an 
honorary degree at the opening of the new wing of 
the Royal Ontario Museum in the autumn of 1933, 
but was unable to visit Toronto until tho recent 
Convocation The Royal Ontario Museum owes 
Sir Robert a great debt of gratitude, not only for 
actual gifts of great value, but also for his constant 
advice during the development of the Museum 
from very small beginnings His most reoent gift 
is in sharing with Dr Sigmund Samuel, of Toronto, 
and Bishop White, formerly of Honan, China, now 
professor of Chinese literature m the University of 
Toronto, in the donation of a very valuable library 
of Chinese books, now known as the Chinese Library 
of the University of Toronto, and containing more 
than forty thousand volumes 

Excavations at Tell el Duwetr, 1933-34 

Ah exhibition of the material discovered by the 
Wellcome Archseo logical Research Expedition to the 
Near East m the seoond season's exoavation at 
Tdl Duwmr, 20 miles southwest of Jerusalem, 
under the direction of Mr J L Starkey, will be 
held at the rooms of the Palestine Exploration 
Fund, 2 Hindu St, W 1, on July 2-21 The work 
of the Expedition during the past season has 
now established the extent of the Early Copper Age 


site as covering at least ISO acres It includes the 
Temams of a large dolmen The upper terraoe of a 
limestone ndgo flanking the Toll across the western 
valley was found to be honeycombed with oavoms 
which had been artificially enlarged and adapted aa 
dwellings in the Early Copper Age and re used at 
a later date as burial places Metal here oocurred 
rarely but uniquo for thia early period was a heavy 
gold bead contemporary with proto early dynastio 
age in Egypt Rough castings from moulds were 
found on the surface Pottery was hand made , and 
small pottery bowls showing a sharp impress afforded 
evidence of textiles A large necropolis lower down 
the side of the ridge yielded oontraoted burials in 
small oval chamber tombs with a shallow shaft In 
these were daggers or darts food vessels etc This 
oemetery is oquated with the Egyptian Old 
Kingdom At the north west corner of the Tell, the 
Hyksos fosse and revetment were uncovered, and 
the la tor system of defenoe was traced in its entirety 
The Persian residency superimposed on the Jewish 
palace fort destroyed m the sixth century B 0 was 
cleared 

Anoka other disoovenos by far the most interest 
ing and important waa that of a small temple found 
in clearing the fosse This oonsisted of a square 
sanctuary containing an altar and shrine, with two 
small store chambers Free standing benohes were 
arranged on three sides of the sanctuary this build¬ 
ing had been destroyed by fire and its oontents were 
thus found oomplete, although damaged by the flames 
They oonsisted of a large number of oeremomal 
vessels and utensils, toilet articles, etc The most 
important is the painted pot, of which the inscription 
has already given nse to muoh discussion among 
experts, as to the affinities of the script and its 
translation Other exhibits from the temple include 
a number of soarabs bearing the name of Ameohotep 
HI, notably one recording the killing of 102 lions 
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m the tenth year of his reign Ivory, glass and faienoe 
object* mohide a beautiful email ivory mask The 
art of this and other carved objects, including a 
carved hand, three quarter life sice suggest an 
artistic relation of some kind with Tell Amarna 
Some ivories, much calcined by fire, including a 
remarkable perfume vase fashioned from an ivory 
tusk, are delicate examples of the engraver s art 
A plaque of Ramoses II points to the destruction 
of the temple having taken place not later than 
1202 B o , but until the levels below the temple have 
been examined, it is not possible to suggest the date 
of its foundation 

Fuel Research in Great Bntain 

In the course of a normal year, about six hundred 
visitors are reoeived at the Fuel Research Station, 
Greenwich, but the Fuel Research Board has come 
to the conclusion that, in addition, a general visitation 
would be a valuable means of bringing the Station's 
work before industry and the public The first 
visitation was held on June 25 when about three 
hundred guests wore received by Sir Harold Hartley 
(chairman of the Fuel Research Board) Dr F S 
Sinnatt (Director of Fuel Research) and Sir Frank 
Smith (secretary of the Department of Scientific 
anil Industrial Research) The visitors were given 
an opportunity of seeing practically all the modem 
methods in the study and treatment of coal 
Demonstrations of coal washing, by wet and dry 
Bystems, attracted a large number of visitors A 
rotary coal dryer and mill for pulverising, together 
with such burners as the Grid and Vortex for the 
powdered fuel, were shown m operation Coal oil 
suspensions showed one line along which research is 
being conducted with the view of making ooal a more 
flexible fuel Specimens of the liquid products of 
low temperature carbonisation wore shown But 
perhaps the foods of interest for most visitors was 
m the hydrogenation building, where compressors 
for delivering hydrogen at a pressure of 200 atmo 
spheres, and the converters m which the reaction 
takes place at that pressure and a temperature of 
480° C , were demonstrated in action 

Foot-and-Mouth Disease 

Bom interesting information was given by the 
Minister of Agriculture in the House of Commons 
on June 25, when Sir Arnold Wilson asked two 
questions on the subject of foot and mouth disease 
at the request of the Parliamentary Scienoe Com 
mittee Sir Arnold asked what progress has been 
made by the Foot and Mouth Disease Research 
Committee during the last two years , and what, 
broadly speaking, the results of its investigations 
have been, more particularly in the direction of 
preventive treatment by inoculation Mr Elliot 
promised a memorandum on the subject m reply and 
stated that the Fifth Progress Report of the Com 
mittee is in course of preparation, and is expected 
to be available m the autumn Sir Arnold also asked 
whether the Committee has considered the possible 
connexion between the quality of the food of cattle 


and the incidence of this disease, and whether the 
Committee is dealing with the question of the pie 
vention of foot and mouth dis o as e by a combination 
of high quality food and improved hygiene Mr 
Elliot in his reply stated that the Committee has 
advised that there m no evidence to show that 
diet or hygiene, or a oombmation of both, have any 
influence on the spread of foot and mouth disease 
Clmioal observations and experimental work earned 
out by the Committee have in fact shown (hat 
animals m very good condition may contract the 
disease m a more severe form than animals in poor 
condition" Referring to the possible spread of foot 
and mouth disease by imported straw, in answer to a 
question by Col Acland Troyte, Mr Elliot stated 
that the importation into Great Britain from 
oountnes where foot and. mouth disease exists of hay 
and straw for use as fodder or litter for animals is 
prohibited, and imported straw used for packing 
merchandise has to be destroyed after use there 
does not appear to be justification for further pro 
hibition of the importation of this material 

Educational Sound Films 

Under tho auspioee of the British Film Institute, 
4, Great Russell Street, London, W C 1, a private 
demonstration of educational Hound films was pro 
seated at the Academy Cinema London, on June 21 
before teachers and educationists As Mr H Rams 
botham M P , Parliamentary Secretary to the Board 
of Education, pointed out m his introductory address, 
such films must not be aooepted without reservation 
for they should always be looked upon as being 
supplementary to the teacher himself The production 
of Die films shown was a pieoe of pioneer work and 
experimental in character, and the venture augurs 
well for the ftiture of the oineraatogtadi in education, 
especially if tho producers receive the constructive 
critic mm from teachers for which they ask There is 
little doubt that, provided it is not abused, the 
sound film will prove an important asset to the 
teacher of the future The seven films presented on 
this occasion clearly showed not only the expert 
film producers we have at our oommand, but also 
where the film will be a useful aid and where it will 
prove an unweloome intruder 

Tua films of the life history of the thistle, 
the growth and irritability of roots, and the 
physiology of breathing were examples of good 
educational films—useful todls m the hands of 
a responsible teacher They showed the value of the 
cinematograph film m photomicrography and m 
demonstrating thorn types of motion too slow to be 
watched normally The film of wheatlands in East 
Anglia, too, was a good lesson m economic geography 
and rural scienoe, and demonstrated the possibilities 
of the film in transporting a olaas to the actual scene 
of action, which otherwise has to be done, rather 
inefficiently, by laborious verbal teaching and much 
reading Such films indicate the lines along which 
it is to be hoped the cinematograph m ed u cat i o n will 
develop On the other hand, oertam films shown 
depioted the dangers inherent m the cinematograph 
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as a teaching factor That on kitchen craft, for 
example, merely illustrated the processes involved m 
making a pork pie Most domestic) soienoe teachers, 
we think, would prefer their pupils to learn such a 
lesson by doing it themselves But this is only the 
experimental stage, and though there is muoh to 
team, a great deal of good work has already been 
done To add to their value, the films are produced 
under authoritative direction The films shown were 
made by Gaumont British Instructional, Ltd, 12 
D’Arblay Street, Oxford Street, W 1, who are to be 
congratulated on the excellent production, beautiful 
photography and useful running commentary The 
whole performance will be presented later in pro 
vinoial towns 

Rcpton School Science Society * 

Thb Rep ton School Soicnoe Society held its 
triennial conversazione in the Soienoe School on June 
22-23 when some fifty demonstrations and exhibits 
in biology, chemistry, and physics were shown by 
members of the 8ociety In the biology section a 
demonstration of the circulation of the blood in the 
tail of a tadpole was shown both the pulse and the 
corpuscles being clearly visible The laboratory 
aquarium and numerous specimens collected by the 
members were also shown Two points of interest in 
the chemistry section were a demonstration of the 
spinning, bleaching, and souring of rayon by a 
home made model, and a set of experiments on 
testing the hardness of water and the various methods 
of water softening Perhaps the most conspicuous 
feature of the physics section was a lecture on the 
eleotno spark, which included an elementary aooount 
of the mechanism of the spark, illustrated by various 
experiments on ionisation The oonversazione was 
well attended, and the visitors were unpressed by the 
able manner m which the lectures and demonstrations 
were given 

Architects’ Unemployment Committee’s Exhibition 
A NATIONAL crisis must naturally affect mune 
diately those fields of activity most removed from 
the provision of essential necessities, and at the close 
of 1931 architects felt very severely the curtailment 
of their work due to restrictions required by eoonomy 
The Royal Institute of British Architects, in this 
emergency, set up a relief scheme in the form of pay 
meat for useful work of a public character made 
possible by subscriptions to a relief fund started by 
this and other kindred institutions A sum of nearly 
£12,000 was oolleoted the whole of which has been 
expended m salaries and incidental costs m making 
surveys which should be of considerable value The 
results are displayed on maps and models now on 
exhibition at 7, Bedford Square, London Here on 
the 20 m ordnanoo map may be seen indicated by 
colours the disposition of public, commercial and 
industrial buildings, business premises, and private 
and municipal housing over the whole of the London 
district and muoh of Kent A dm map shows 
London factories, shops, clubs, banks, and public 
buildings A survey of the height* of London build 
mgs has also been made and reoorded An m tercet mg 


model of the London area is displayed showing the 
growth of London by oentunes from Roman tunes 
to the present day The information which can be 
grasped from the exhibition at a glanoe is most 
striking and the maps Bhould be of great value to 
Government and municipal departments The display 
suffers from inadequate space, and though ingeniously 
arranged on curved surfaces, a comparison of the 
Hampton Court area cm the walls with Groenford on 
the ceiling at some distance is not easy The ex 
hibition was opened by Lord Snell on June 22 

Leadership in Industry 

In the Mather Lecture of the Textile Institute 
delivered on May 25, Mr A P Young (J Text 
Inst , May) givee a stimulating discussion of the 
functions and opportunities of industrial leadership 
Reviewing the origin of the scientific era and the 
imperative neoeesity for adequate leadership in this 
age of power production, he sees in it the oppor 
tumty for many of the inspired qualities and the 
spirit of adventure which have animated previous 
pioneers of creative thought 8uoh leadership should 
be capable of ham easing to the task of industrial 
evolution, world oo operation and rooonstruotion the 
increasing productivity of the human unit, the 
accelerated rate at which raw materials are brought 
into service the development of the electrical power 
era the diminution of tho time lag between discovery 
and industrial application, the linking of production 
and distribution Thw must be done on a basis of 
planned oo operation and leadership will function 
largely through its ability to stimulate the essential 
spirit of team work 

Mb Yduno diaouaaoe the qualities required in the 
industrial leader of this calibre among which he 
lists this ability to foster team work, creative imagine 
tion intellectual sincerity and moral courage, power 
to oo operate with others, knowledge of admmistra 
tivo principles capacity for delegating authority 
and scientific and technical knowledge He emphasises 
the importance of a science as well as an art of 
management and assorts that education for manage 
mont is one of our greatest national needs, the need 
extending to the training of foremen and supervisors 
os well as managers and leaders carrying high 
responsibilities Mr Young discusses in some detail 
the problems of planning and leadership in the textile 
industry laying stress on the service motive in 
Industry Ho sees a great future for the textile 
industry when planned and led along such lines, 
and concludes with a plea for oo ordination of the 
activity of the five research associations which now 
exist and for a five fold expansion of the industry s 
expenditure on research within the next five years 

A Photographic Centenary 

On June 23, a gathering took plaoe at Laycoek 
Abbey, Wiltshire, to do honour to Henry Fox Talbot, 
who in 1834 m that house first succeeded in pro 
ducing photographic impressions on paper Fox 
Talbot, who was bom in 1800 and died in 1877, 
graduated at Cambridge in 1821, and became known 
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for his original papers on mathematics, physios and 
astronomy In 1831 he was elected a fellow of the 
Royal Society and two yean later became M P for 
Chippenham His ex per im ents of 1834 were the 
outoome of an idea which had occurred to him when 
sketching the aoenery of Lake Como with the aid 
of Wollaston’s camera luoida, and they resulted m 
the development of Talbot's first process, photogenic 
drawing, described to the Royal Institution by 
Faraday in January 1830 The guests at Layoock 
Abbey on June 23 were reoeived by Miss M T 
Talbot, the inventor's granddaughter, and an address 
on Fox lalbot’s personality was given by hu grand 
son, Prebendary W O Clark Maxwell Other 
addresses were given by Mr H Lambert, of Bath, 
and Mr A J Bull, president of the Royal Photo 
graphic Society A large exhibition of Fox Talbot’s 
early apparatus and of hu negatives and prints was 
arranged m the gallery and among these was prob 
ably the earliest existing photograph a window in 
Layoock Abbey 

Billiot's Flight Across the English Channel 

To commemorate the Amt flight by aeroplane 
across the English Channel by M Louis Bllnot on 
July 26, 1009, twenty five years ago, a demonstra 
tion took place at hu aerodrome at Buc near Paris 
on June 23 whioh was attended by the President 
of tho French Republic, M Lebrun, Lord London 
deny and Sir George Clerk, the British Ambassador 
The old Anzani engined monoplane in whioh the 
flight was made was on exhibition, and in the fly past 
whioh closed the meeting modern French aircraft 
scattered flowers upon it At the time of the flight 
M Bllriot was suffering from injuries to hu foot 
and the crutches which he was using were strapped 
inside the fuselago During the afternoon, many 
displays took part in which a squadron of Hawker 
Fury fighters of the Royal Air Force joined and in 
a speech Lord Londonderry said that M B16not 
found a new high road of the air, which, withm the 
short period of six years from the first flight, was 
to be traversed, not by a single Englishman paying 
a return visit to the coast of Franoe, but by British 
pilots in their thousands, flying to the help and 
defence of Louis BMnot’s fellow countrymen 

Recent Acquisitions at ths Natural History Museum 
Air important donation to the Zoological Depart 
ment of the British Museum (Natural History) u a 
gift from the Rowland Ward Trustees of a mounted 
head of a female addax (Addax ntuo mao ulatua) from 
the Sudan An abnormal elephant tusk from Uganda 
has been presented by Mr George Howard, of the 
Queen’s Bays Thu tusk u of interest aa showing an 
early stage m the formation of the so called ‘four 
tusked elephant’ Another donation of interest is 
that of three skulls of the so oalled dwarf elephant 
from the Gola Forest in Sierra Leone, the gift of Sir 
Arnold Hodson, the Governor of Sierra Leone These 
specimens would seem to substantiate the theory 
that this animal, known locally as the ’Sumbi’, is 


forest’ elephant, whioh may be known by the name 
Elephtu afneamu cyclotit There has been presented 
to the Department of Geology a large and valuable 
collection of type and figured specimens of rhino 
ceroees from the lower Tertiary beds of Baluohistaa, 
described and figured by the donor, Mr C Forster 
Cooper, a large collection of fossil invertebrates 
from the United States, collected and presented by 
Miss Mary S Johnston, and type specimens of three 
fossil fishes described by Prof H H Swmnerton, and 
presented by him An interesting collection of 727 
pebbles, illustrating forms, origins, and materials, 
has been presented to the Department of Minerals 
by Mr E J Dunnof Melbourne, who oommenoed 
collecting so long ago as 1860 

Mb J E Coopkk has presented hu horbanum 
to the Department of Botany of the Museum It 
contains about 2,000 sheets of well preserved flower 
ing plants, a large number of which are aliens The 
other speounens are chiefly from the London dutnot, 
including parts now built over A collection of more 
than 700 plants has been made by Mr J E Dandy, 
assistant keeper in the Department, who aooom 
panicd an expedition to the Anglo Egyptian Sudan 
organised by Mr O G T Moruon to study soil 
vegetation relations m an area where there is a big 
variation m rainfall The area west of the Nile shows 
a large range between the dry north and the Nile 
Congo divide m the south Collections were made 
in many areas which were previously little known, 
and it is probable that much of interest from the 
point of view of geographical distribution will result, 
particularly from that from the high massif of Jebel 
Marra 

Fire Protection of Electric Generating Stations 

In the Electrician of June 22 there is an interesting 
aooount of the method adopted for protecting the 
large power station of the Bristol Corporation at 
Portuhead from fire, by means of carbon dioxide 
The great advantage of carbon dioxide for power 
house use u that it extinguishes the fire with little 
ruk of interrupting the operation of the station The 
maintenance of a continuous supply of eleotno power 
u of the greatest importance in generating stations. 
The installation oonswte of carbon dioxide cylinder 
batteries centralised in a special building situated 
about 80 feet away from the station Mam pipes 
oonneot the cylinders with control valves plaoed at 
convenient point* for directing the gas m the event 
of fire Entirely automatic operation u arranged only 
for the transformer compartments, where thermostat* 
are filled whioh operate the control valve The 
quantity of gas stored is such that any* section pro 
tected by the system can be flooded with gas more 
than sufficient to extinguish any fire The draw 
backs to using ohemioals having a water content in 
rooms containing live eleotno wires are well known 
In the event of fire arising m an alternator, there u 
an initial discharge of gas from ten cylinders As 
the rotor continues to revolve for about half an hour 
before it oomes to rest, the initial discharge is liable 
to be dispersed and so tbs gas concentration might 
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fall too low For this reason ten more cylinders an 
provided, each of which functions suooeasrvely at 
intervals of three minutes and thus a sale degree of 
concentration is maintained 

Interference between High-Power Radio Stations 
A bktobt from Soienoe Servioe dated May 89 
states that Dr Balth van der Pol, speaking at a 
meeting of the Institute of Radio Engineers in 
Philadelphia has directed attention to the mter 
feranoe which may anse if the power of broadcast mg 
stations is sufficiently increased Dr van der Pol 
reported that interference has been not/oed m 
Holland between two distant high power Furopean 
stations separated in wave length by more than 
800 metres This interference has been attributed 
to interaction or oroas modulation of the two sets 
of signals in the passage through the ionosphere 
(See B D H Tellegen Nature 131 840 June 10 
1933 V A Bailey and D F Martyn Nature 
133 218 Feb 10 1934) The effect is believed to 
increase rapidly as the power of the sending station 
increases and if the same phenomenon is found to 
exist m America, it may prove to be a practical 
limitation to the power at which radio broadcasting 
stations can be operated This would appear to be 
a new problem for the federal Radio Commission 
to consider in the United States 

Indian Phydco-Mcahtmatued Journal 
Readers of Nature may be interested in the 
Indian Phynco Mathematical Journal whioh appears 
twice yearly It was founded in 1930 for the pur 
pose of publishing original papers on mathematics and 
theoretical physics, under the editorship of Prof J 
Ghosh, Presidency College Madras, assisted by a 
board of eminent Indian soientiflo workers The latest 
numbers, whioh we have reoently received contain 
many interesting papers representative of both the 
above subjects These form a definite contribution 
to soienoe and are worthy of more than a local oiroula 
tion The Journal does not belong to any particular 
institution, but exists solely to enoourage research 
The annual subscription outside India is £1 

Manuring o I Vegetable Crops 
Little exact knowledge of the effectiveness of 
artificial fertilisers on vegetable* is available and 
ftirther, it seems doubtful whether good crops can 
be raised indefinitely with the use of artifloiala alone 
For these reaso n s, the Ministry of Agriculture has 
thought it desirable to oolleot all the possible m 
formation on the subject, and a bulletin oompiled 
by A H Hoare entitled “The Manuring of Vegetable 
Qropa” baa just been published (No 71 U net) 
It is recognised that for eoonomio production a 
thorough understanding of the fundamentals of soil 
fertility and its relation to plant growth is required, 
and the first part of the bulletin deals with this 
aubjeot m a oonoise and praotioal mtoner Special 
attention is directed to the possibilities m the leas 
commonly used orgtmo manures that are now avail 
able, the need of which is a matter of particular 


importance for growers on light soils The various 
types of crops, brasaioas, roots, leguminous, potatoes, 
etc , are then dealt with m turn and the most suitable 
fertilisers to use m each case and the beet time for 
their application are supplied The requirements of 
the email soale gardener or allotment holder are 
not overlooked, and where special instructions for 
crops mtended for canning may be helpful they are 
moluded 

Leaflets on Diseases of Fruit Trees 
The Ministry of Agriculture and Fisheries has 
reoently issued five new advisory leaflets dealing with 
fruit tree diseases Leaf Sooroh Glansmosa and 
Bitter Pit of Apples (No 203) gives useful desenp 
tions of these three physiological disorders outlines 
the conditions which produce them and suggests 
ways in whioh they may be avoided Advisory 
Leaflet No 206 ( Apple Mildew ) replaces Leaflet 
No 204 and emphasises the need for cutting diseased 
twigs well back, m order to remove all the fungus 
Gooseberry Cluster Clip Rust (No 1B8 . replacing 
No 209) describes the eoidial stage of the fungus 
Pueetma Prxtigthetmiana which spends its uredo 
and teleuto spore stages on ourtain sedges Hie 
setidial stage occurs on the leaves and fruit of goose 
berries causing malformation Control is obtained 
by hand picking disoasod fruits, and removing 
sedges from the locality The die back disease of 
gooseberries is treated in Leaflet No 204 (formerly 
No 234) The fungus Botrytu ctnerea kills the outer 
tissues of the stem, usually just above ground level, 
and the whole bush dies The fungus is usually a 
saprophyte and its attacks may be controlled by 
clearing away decaying material from the neighbour 
hood or spraying bushes with 0 4 per oent copper 
sulphate solution just before the buds open 
Powdery Mildew of the Vine (No 207) is an 

up to-date edition of Leaflet No 133 

Research in Bacterial Chemistry 

The Medical Research Council announces the 
inauguration of new arrangements for further oom 
binod chemical and bacteriological investigations into 
the conditions which govern the life and multiplies 
tion of mi ore organisms causing disease These have 
been made possible by the generous oo-operation of 
the Middlesex Hospital Medical School the trustees 
of the late Visoount Leverhulme and the 8ir Halley 
Stewart Trent Aooommodatwn and facilities are 
being provided at the Middlesex Hospital in the 
Bland Sutton Institute of Pathology and the adjoin 
mg Courtauld Institute of Biochemistry The 
investigations will be directed by Dr Paid Fddes, 
who has been appointed a member of the soientiflo 
staff of the Modioal Research Council The other 
workers are Mr B C J G Knight, with a Halley 
Stewart research fellowship, and Dr G P Glad 
stone and Dr G Maxwell Richardson, holding 
Leverhulme research fellowships The arrange 
mepts took effect on June 1, and the support given 
by the oo-operating bodies is sufficient for an initial 
period of five years 
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Leverhulme Research Fellowships 

Thjc following Leverhuhne research fellowships 
have recently been awarded, among others, for 
research in the subjects indicated Dr E Ashley 
Cooper, lecturer in chemistry. University of Birra 
ingham (activity of enzymes of baotena), Prof 
E E Evans Pritchard, assistant professor of socio¬ 
logy, University of Cairo, Egypt (detailed ethno 
logical and sociological study of the pagan Qalla of 
Western Abyssinia), Dr R Mac Lagan Gome, 
Indian Forest Service (correlation of erosion damage 
and gracing m forest lands), Miss M M Green, 
late Government Education Department, Nigeria 
(anthropological and linguistic research among the 
Ibo tnbe of Southern Nigeria—joint research with 
Mrs S H Leith Ross), D LI Hammick, fellow and 
tutor, Oncl College, Oxford (interaction of nitro 
compounds with aromatio bases and hydrocarbons), 
Dr H Stafford Hatfield (behaviour of crystalline 
substances in electric and magnetic fields), Dr 
L 8 B Leakey, part tune lecturer in the Kikuyu 
language, School of Oriental Studies, London (pre 
history of East Africa), Mrs S H Leith Ross, late 
Secretary, Board of Education, Nigeria (home and 
sooial life of the women of the Ibo tnbe of Southern 
Nigeria—joint research with Miss M M Green), 
N E Odell, geologist to the Louise A Boyd Expedi 
tion to NE Greenland, 1933 (structure and mete, 
morphism of the Franx Josef Fjord region of North 
Fast Greenland), Dr W H Taylor, assistant 
lecturer in physios. University of Manchester (appli 
cation of X ray analysis to the investigation of the 
structures of organic compounds) Grants in aid of 
researches have been made to the following, among 
others Prof K A C Creswell, assistant professor 
of Muslim art and archeology, Egyptian University, 
Cairo, Egypt (researches on early Muslim art and 
architecture), Capt C R P Diver, Senior Clerk, 
House of Commons (South Haven Peninsula Survey, 
Studland Heath, Domet (1) Physiography and hu 
tory (2) Distribution of populations and ooology 
of several animal orders), J Reid Moir (prehmtono 
archaeology), Mrs 0 F Tipper, University of 
Cambridge (plastic doformation of metals) 

Museums Association 

Thb forty fifth annual conference of the Museums 
Association will be held at Bristol on July 2-8, under 
the presidency of Dr Cyril Fox The general theme 
of the conference will be the modernisation of 
museums and art galleries Dr Cyril Fox will deliver 
his presidential address on July 3 A discussion on 
folk museums will be opened by Dr R E M 
Wheeler Papers to be read include The Popular 
nation of Geology" by Dr F S Wallis, “Maps 
m the Museum” by Dr F J North , and "Science 
and the Public Museum" by Prof A E Trueman 
On July 6, the Uaumont British Co will give a 
demonstration of “The Film m the Museum" 
Further information can be obtained from the 
Secretary, Museums Association, Chaucer House, 
Malet places, London, W C 1 


International Congress for Applied Mechanics 

The fourth International Congress for Applied 
Meohamos will be held at Cambridge on July 8-9 
The following general lectures will be given Dr 
V Bush, “Reoent Progress in Analysing Machines” , 
Prof A Caquot, “Definition du domain Alaetique 
dans les oorps isotropea—Courbes mtrmafequea de 
resistance 61astique apparante, et de r&istanoe 
61astique vraie (endurance)”, Prof J P Den 
Hartog, “The Vibration Problem m Engineering”, 
Prof Th v KArmAn, ‘ Turbulence”, Prof Ernst 
Schmidt, “Heat Transmission”, Prof G I Taylor, 
“The Strength of Crystals of Pure Metals and of 
Rock Salt”, Prof Herbert Wagner, “Uber das 
Gleitea von KArpem auf der WasseroberflAeho” An 
extensive serves of sectional papers will also be read 
Further information can be obtained from the 
Organising Secretary, Mr A H Chapman, Engineer 
ing Laboratory, Cambridge 

Announcements 

Thk president and oounoil of the Royal Society have 
recommended Visoount D’Abemon for election into 
the Society under the special statute which permits the 
election of “persons who in their opinion either have 
rendered oonapiouous servioe to the oauae of Science, 
or are such that their election would be of signal 
benefit to the Sooiety” 

Thb meeting of the Faraday Sooiety for the general 
disouHsion on Colloidal Electrolytes”, originally 
announood for September 25-27, has been deferred to 
September 27-29 The date has been ohanged partly 
to suit tho convenience of those who are travelling 
to the U 8 8 R for the MmdelAeff Centenary 
Celebrations 

Applications are invited for the following appoint 
raents, on or before the dates mentioned —A 
principal of Watford Technical and Art Institute— 
The Clerk to Hertfordshire County Council, 28, 
Castle Street, Hertford (July 4) Five probationary 
forest officers—The Secretary, Forestry Commission, 
9, Savile Row, London, W C 1 (July 4) An assistant 
lecturer m physios at University College, Nottingham 
—The Registrar (July 5) A junior mtoptiflo officer m 
the Admiralty aoientiflo pool—Thf jMetary of the 
Admiralty (C E Branch), WhitehallI (July 7) 
Three geologists on the Geological Survey of Great 
Britain and Museum of Practical Geology—The 
Director, Geological Survey and Museum, 28 Jerrayn 
Street, 8 W 1 (July 9) A professor of surgery in the 
King Edward VIJ College of Medicine, Singapore— 
The Director of J^anutment (Colonial Servioe), 2, 
Richmond Terrace, Whitehall, London, 8 W 1 (July 
14) An archeological commissioner m Ceylon— 
Director of Recruitment (Colonial Servioe), Colonial 
Office, 2, Riohmond Terrace, Whitehall, S W.l (July 
31) A geologist in the Education Department of the 
Anglo Egyptian Sudan—The Controller, Sudan 
Government London Office, Wellington House, 
Buckingham Gate, London, S W 1 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
optntons expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the tenters of, rejected manuscripts intended for this 
or any other part of Natttrk No notice is taken 
of anonymous communications ] 

Exchange Forces between Neutrons and Protons, 
and Fermi’* Theory 

Fkbmi* has recently developed a successful theory 
of 0 radioactivity, based on the assumption that 
transmutations of a neutron into a proton and vice 
versa are possible and are accompanied by the birth 
or disappearance of an electron and a neutrino 
This theory implies the possibility of deducing the 
exchange forces between neutrons and protons, 
introduced more or less phenomenologically by 
Heisenberg (This ldoa occurred also quite mde 
pendently to my friend, D Iwanenko with whom 
I have sinoe had the opportunity of discussing the 
question ) Consider two heavy particles a and b, 
a being m a neutron and b m a proton state If a 
becomes a proton and b a neutron the energy remains 
unchanged Now these two degenerate states of the 
system may be linked up by a two step process 
the emission of an electron and a neutrino by the 
neutron a which becomes a proton, and the ensuing 
re absorption of these light particle* by the proton b 
which beoomes s neutron The energy of the system 
will be in general not conserved in the intermediate 
stats (compare tho theory of dispersion) The 
emission and re absorption of a positron and neutrino 
may also take place* In this way tho two degenerate 
states of the system considered are split into two 
energy states, differing by the sign of the exchange 
energy 

Sinoe the rile of the light particles (<J» field) 
providing an interaction between heavy particles 
corresponds exactly to the rile of the photons 
(electromagnetic field), providing an interaction 
between electrons, we may adapt for our purposes 
the methods used m quantum electrodynamics to 
deduoe the expression for Coulomb foroes 

Putting <>-+,+ giji, + 0*4», + , where 

g is the Fermi constant (~lx 10-‘* erg cm *), and 
using the theory of perturbations and retaining only 
that part of <b which corresponds to the absenoe 
of light particles in tho initial and final states, we 
obtain 

(»• - •» r.) *• ~ (* * idb '<'>) *» 

where K is an infinite constant, r is the distance 
between a and b and I(r) is a decreasing function of 
r, which u equal to 1 when r < tl/mc (m is the mass 
of the electron) Neglecting K, one would obtain the 
same result if one introduced directly in the wavo 
equation of the heavy particles an exchange energy 

Mr) 

A(r) - ± 1{r) ’ 

the sign of A(r) depending on the symmetry of t|« 
in respect to a and b Introducing the value* of 
h, c and g, we obtain 

|X(r)| < 10r*‘ erg 


Thus A(r) is far too small to account for the 
known interaction of neutrons and protons at dis 
tanoes of the order of r ~ 10-** era 

If the difference of masses of the neutron and of 
the proton is larger than the sum of the masses of 
an electron and a neutrino, the emission of light 
particles by a heavy parti ole may take place without 
violation of the conservation of energy But again 
the corresponding \ slue of the exchange energy may 
be shown to be far too small 

M(r)|<g(^) ~n- ,, erg 

Our negative result indicates that either the 
Fermi theory needs substantial modification (no 
simple one seems to alter the results materially), or 
that the origin of the foroes between neutrons sad 
protons does not lie, as would appear from the 
original suggestion of Heisenberg, in their trails 
mutations, considered m detail by Fermi 

la Tajik 

Physioal Research Institute, 

State University, 

Moscow 

> Fermi I fin , M, 181 1884 

1 Wick, RmUR ttd Ac* U*oti, U, 818, 1884 


Interaction of Neutrons and Protons 

As electrons and positrons are expelled in some 
reactions from nuclei, we can try to treat these light 
particles like tho photons emitted by atoms Then the 
interaction of heavy particles (protons, neutrons) oan 
be considered as taking place ina light particles 
described by the equations of a <Ji field in the same 
manner as electromagnetic, for example. Coulomb, 
interaction takes place through an electromagnetic 
field, or photons 

The first order effects are the expulsion (or absorp 
tion) of an electron, which case was treated recently 
by Fermi, or of a positron We may remark that the 
application of Fermi’s formalism to positron die 
integration of light nuclei (which we got by ohanging 
the sign of the charge number and taking for the 
latter the appropriate value) gives results which fit, 
though not very accurately, tho observed relation 
between tho half period and the maximum energy 
of tho disintegration particle* Though there seems 
to be a quantitative disagreement between Fermi’s 
theory (applied to positrons) and positron disintegra 
tion, on the other hand the calculated values for 
K and Rb support Fermi’s assumption of the existence 
of quadripole transitions of heavy particles, giving 
too big values for the half periods m comparison 
with the usual dipole disintegrations The exceptional 
position of K and Rb is in some way rather 
ansohaultch We may remark that the Sargent Fermi 
rule, m contrast to the Geiger Nuttall law, shows a 
lees pronounced dependence on tho charge number, 
so that for qualitative considerations even the wave 
functions of free particles oan be used 

The second order effects give specially the prob 
ability of production of pairs, which is m the case 
of the field less effective than in the electro 
magnetic case, as the charge, e, is much biggor than 
Fermi’s coefficient, g (the charge’ for the <|i field) 
Tho most important second order effect is tho 
| subsequent production and annihilation of an electron 
I and positron, in the field of proton and neutron, 
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which leads to the appearanoe of an interaction 
exchange energy (Heisenberg's Auttmuch) between 
proton and neutron, quite in the same way as 
Coulomb interaction can be conceived as arising from 
the birth and absorption of a photon m the oase of 
two electrons Instead of e*/r one gets here an 
interaction of the order g'/cAr*, whioh is easily vended 
dimensionally The exact calculations were first 
earned out by Prof Ig Tamm, who also insisted on 
development of this method With g ~ 10~" (the 
computations were earned out by V Mamasichlisov), 
which value is required by the empinoal data on 
heavy radioactive bodies we get an interaction 
energy of a million volts, not at a distance of KH* cm 
but only s( r~ 10-“ cm , which is inadmissible 
Wo may ask about the value of r, whioh would give 
a *flj interaction energy of the order of the propor 
ernrgy of a heavy particle This value is of the order 
10 -1 * cm , which is that of the classical radius of a 
proton 

The appearance of those small distances is very 
surprising and can be removed only by some quite 
new assumptions Korun » characteristic coefficient 
g appears to be connected also with distanoes of this 
order of magnitude 

D IwAtravxo 

Physical Teohmoal Institute, 

Leningrad 

1 of P Ivanenko, 0 R. Ac Sri U 8JJt , Lonlnfnd I Ko 9, 


Barium in Ancient Glass 

Thk reoent interesting exhibition of Chinese glass 
and beads—the property of tho Royal Ontario 
Museum, Toronto—at the Courtauld Institute (Um 
versity of London) arranged by Prof Yotts, prompts 
us to put on record the results of some work we 
have done on anoient beads and the presence of 
benum in them 

Tho more anoient of the specimens exhibited—for 
the most part beads—are derived from graves (likely 
to be known in future as the Han Chun graves) near 
the village of Chin Ts’un m Honan Careful oonaidera 
tion by Prof Pelhot of the oiro tuna tan oes of thoir 
discovery leads him to plaoe the date of these graves, 
and therefore of the beads, in the seoond half of the 
third century bo In China in 1929, and later by 
correspondence, we were able to collect a number of 
beads so closely resembling those of Han Chfm that 
they may well have come from that site, and may 
definitely be regarded as of the same period and 
make Struok by the weight of a number of these 
specimens, we proceeded to compare their specific 
gravity with beads of Mediterranean’ origin, and 
when we found this generally higher a number of 
analyses were performed It is not now our purpose 
to discuss our conclusions, but simply to direct 
attention to the following results 


takrtru 1) t 67 


Amir* 

«0j 41 9 per oent 

BsO 19-1 

CaO 4 f 

44 • 


The ear ornament a of the type sometimes known 


as capstan bead’, and there is good evidence for 
regarding it as of Han date (202 io-is 221) 

In modem times barium glass was not made until 
about 1884, when it was one of the new glasses with 
a high refractive index and low dispersion put on 
the market by Messrs Schott of Jena, nor have we 
any knowledge of any anoient glass or bead oontanung 
barium 

We do not suggest that the anoient Chinese used 
barium purposefully in their glase—no doubt it was 
present in the material from 
which the glass was made , 
we do, however, consider 
that its p resenoe may in the 
future allow of the deter 
mwation of origin of beads 
in oertam doubtful oases, 
and thus have some value 
in questions of early culture 
oontacts between West and 
Fast, indeed it was the 
study of these that led us 
to our discovery 

It must not, however, be 
supposed that all Chinose 
glass of a high speoifio gravity, or all Han glazes, 
oontain barium Dr F M Brewer, who has kindly 
examined by arc spectroscopy two specimens of 
Chinese glass and a piece of typioal green Han 
glase, reports that * there was not in any of them 
any barium either as mam or minor constituent’ 
Of the two pieoes of glam, one of T ang age (a d 618- 
907) has specific gravity 2 3 tho other—believed to 
be of this period—a specific gravity of more than 6 
H C Beck 
C G Sbltgmait 



Rapid Growth-Rate and Diminishing Heterogouy 
A study of relative growth m the pistol orab, 
Alpheus dentipet 1 , has disclosed an interesting modi 
flcation of tho simple heterogony law, as expressed 
by the relation y ■=■ bx*, where y and x are magnitudes 
of organ and body respectively, and b and h are 
constants k representing the coefficient of growth- 
partition between organ and body* 

This relation may hold over very long periods—for 
chela weight m fiddler crabs, for example, apparently 
during a two hundred fold moraase m total weight 1 
The principle, however, may be modified in various 
ways One modification m particular may be men 
honed here, namely, that found m the mandibles of 
Lucaakle Here, in the upper parIRff the absolute 
size range, the actual values for organ size fall too 
gressively further below the expected values This 
has been interpreted as due to growth occurring in 
a dosed system, namely, the pupa • if the hdlorogoiuc 
organs are very large, they win not be able to oom 
plate their growth before the rest of the body has 
appropriated most of the reserves of nutrient 
mstenal 1 


Something analogous appears to occur in the 
ohels of Alphnu In males (for brevity's sake the 
only sex considered here) between the smallest and 
largest classes of the sue range 5-10 mm oorapaoe 
length, the small (nipper) daw has a gre at er growth- 
partition coefficient than the much larger (crusher) 
claw (k — 1 22 as against 1 19)* When all the class 
means are considered, however, the log-log curve, 
instead of being a straight line, is oonoave down- 


June 30, 1934 


NATURE 


ward* Thu u beat shown when the square root of 
the two most rapidly growing dimensions—width and 
thickness (depth)—u used as a measure of chela 
magnitude (Fig 1) Thu applies both to crusher and 
to nipper claws, but u both more pronounced and 
of earlier onset in the crusher The k values for 
equivalent growth periods are shown m Table 1 


T ails I Growth of cbda In <S AfrAmi dmUftt 


Period 

(rlaaaea) 

Growth mOoteut (t) 

oniaber 

nipper 

I II 

m v“ 
v vir 

VII IX 

100 

1 S4 

1 10 

1-00 

0 47 


34 

48 

-41 

59 


The interpretation would appear to be as follows — 
Tho growth ooeffloient of the orusher m very small 
males, outside the range of the table must be ex 
tremely high (well over 2) to produoe the large 
relative size found at 3 mm carapace length The 
high rate proves physiologically impossible to main 
tarn as the bulk of the crusher increases, and tho 
growth coefficient therefore falls progressively The 
nipper has only a moderate hetorogony (k never over 
1 5), whioh it maintains (and indeed appears to 
increase slightly) up to a quite large body size then 
it too shows a decrease 
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It must be left undecided whether the temporary 
increase of the nipper’s relative growth just noted 
u associated with sexual maturity, and whether the 
very rapid decrease in the growth rate of both daws 
after olass VII u a post maturity phenomenon, as 
seen m the secondary sex characters of Gammorue* 
What appears clear u the d%tmnuk%ng hetorogony of 
the crasher, visible from carapace length 3-3 mm 
and dodueible at earlier stem , and this would 


appear to be the direct outcome of an initial ex< 
lively high growth rate The phenomenon would be 
comparable to the diminution m total growth 
consequent on increased absolute use as noted by 
Hesse in various animals without a btood system* 
While on the subject of heterogony, a further 
point may be noted The terms poeUwe and negatwt 
heterogony originally employed' to denote relative 


growth with k values above and below 1 0, have 
proved m some ways misleading as suggesting that 
antagonistic processes are dominant in the two eases 
The alternative terms hypergony and hypogony are 
proposed accordingly, indicating that what is being 
considered is the level of an organ’s growth intensity 
relative to that of the body as a wholo 

Bin Dawes 
Julian b Huxley 

Zoological Laboratory, 

King's College 
London 
May 30 
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The Helmholtz Resonance Theory of Hearing 
In a communication to Nature of April 21 p 814, 
Messrs Hallpiko and Rawdon Smith produoe evidence 
of differential sensitivity of different parts of the 
oochloa to notes of different frequency, which they 
describe as favouring the resonanoe theory of hearing 
They uso the expression ' differentially tuned" 
which I suggest assumes more than is justified by 
the evidence 

There is one feature which the raomuus theory 
does not explain, and that is that the human hearer 
cannot name the harmonics entering into the com 
pound tone unless those harmonics are made loud 
enough to cause actual reversal of the primary wave 
I recall Prof bilvanus Thompson directing attention 
to this in 1898, at which time I demonstrated for 
him at a convi rsazione of thfe Royal Society a model 
illustrating an alternative theory of hearing due to 
Dr Max Meyer Iho following is Thompson s note 
on the Meyer apparatus 

According to Max Meyer the ear does not act as 
a resonator and the perception of the individual 
tones of a compound sound does not depend on tho 
fibres of corti acting as resonators His view is that 
disturbances oommumoated by the stapes to the 
inner ear travel up the basilar membrane to distanoes 
dependent on amplitude and damping , and that tho 
perception of tone depends upon the number of tunes 
per socond that the direction Wf such motion is 
changed The model does not profess to exhibit tho 
mechanism of the ear, but to show, by the number 
of times that oertam lamps light up in a single 
period, that a mechanism which is sensitive to 
changes of direction of motion urn act os an analyser 
of compound periodic motions 

The Meyer apparatus depended upon a loose 
coupling between a senes of parts Dr Meyer did 
not claim to have discovered a corresponding struo 
tifre in the cochlea The action of the Meyer apparatus 
was consistent with the abovo stated proAluinty of 
human hearing as well as with differential sensitivity 
of different parts of the cochlea and suggests a 
oloser examination of the process and mechanism 
of travel of sound throughout the length of the 
cochlea 

E B Wedkobx. 

15 Savoy Street, London, W C 2 
May 29 
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Nuclear Structure, Y-Ray Fusion, and the Expanding 
Universe 

Pao» O W Todd* has put forward evidenoe 
against the suggestion that die positron u a oon 
atituent of the nucleus He states that for a definite 
atomic mass P, and a definite atomic number Z, 
the arrangement of a particles, neutrons, etc , m the 
atomic nucleus should be suoh as to give a unique 
structure for the nucleus Allowing the possibility 
of positrons but excluding the possibility of un 
attached electrons Todd constructed the following 
arrangement for the unique structure 

\ (Z — K) a particles + (P - iZ + 2 K) neutrons + 
K positrons 

where K — 0 or 1 whichever makes | (Z — K) an 
integer 

For reference Todd s tablo for a and $ ray tran* 
formations from uranium is given below (n stands 
for neutron and p for positron) 



We find as UX, is transformed into UX, the follow 
ing ohange takes place 0- lp + ip the positron 
n main mg in the nucleus 

Prof Todd aBks Whore do the electron and 
positron come from in this change 1 If we accept 
the suggestion that a y ray of sufficient energy may 
undergo fission into a positron and an electron in 
the strong electric field of the nucU us the apparent 
anomaly may be explained Now £S ray emission was 
preceded by emission of a particles and if some 
a particles without getting out of the nucleus just 
shift their positions from higher energy levels to 
lower lcvols there would be emission of energy 
which would appear as y ray radiation Some of 
the y rays would very likely undergo fission into 
positrons and electrons within the nucleus The 
positron of the y ray would attach itself to the 
nucleus and thus increase the atomic number by 
one and the 0 pafticle would escape 

Wo find that as UX, is transformed into UII, a 
new a particle is created according to the transforma 
tion 

4n + lp *• 1* + lp, 

the a particle remaining in the nuoleus This trans 
formation can also be explained by assuming that 
an x particle is an aggregate of four neutrons and 
two positrons, and also a positron and an electron 
were created out of a y ray and the two positrons 
combined with the four neutrons to form the a 
particle It may be pointed out that a 3 ray trans 
formation is usually accompanied by y ray radiation 
The binding energy of a proton is presumably great, 
and so its dissociation into its constituent parts can 
not be spontaneous Naturally we come across a 
comparatively small number of neutrons and post 
trons 

Dirac has suggested the possibility of a negative 


proton* A plausible hypothesis may be formulated 
aooordmg to which super y rays or oosmie ray 
photons may also undergo fission into positive and 
negative protons A proton has the energx of 
9 4 x 10* electron volts, and a oosmie ray photon 
may have the energy of the order 10 M electron volts 
The breaking up of a photon into an electron and 
a positron or into a positive proton and a negative 
proton may be helpful in explaining why our universe 
started expanding from the Einstein universe We 
know that, mass for mass, matter exerts loss gravita 
tional attraction than radiation So the conversion 
of radiation into matter will lessen die gravitational 
factor Therefore if by some method the photon 
breaks up into two material particles, the Einstein 
universe will start expanding Possibly radiation, as 
well as the fundamental material particles, already 
existed in the Einstein universe Some of the photons 
broke up into constituent particles m the eleotno 
field of already existing charged particles and thereby 
started expansion 

I also feel that the final end of the universe as 
predicted by Sir James Jeans, duo to all matter 
ultimately dissolving away into radiation, may not 
happen as materialisation of radiation is possible, 
and electrons, positrons, positive protons and nega 
tive protons can be created or re formed out of the 
photons It may also be mentioned here that Prof 
Tnlman established the possibility of a universe m 
which reversible processes take plaoe, without 
entropy reaching a maximum or free energy a 
minimum 

A C Bankrji 

Mathematics Department 
University of Allahabad 
Allahabad 
March 21 
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Afterglow of Carbon Dioxide 

Is a recent paper 1 it has been shown that carbon 
dioxide, when excited to luminescence by an electrical 
discharge in a vacuum tube, possesses a blue violot 
afterglow having a spectrum similar to that obtained 
by burning carbon monoxide m air or oxygen The 
spectrum has now, on the suggestion of Prof A 
Fowler bet n produced from a modified source which 
is brighter than the afterglow m the gas at low 
pressure 

A powerful unoondensed spark from an 18 in 
induction coil was passed between water cooled 
aluminium electrodes in a spherical bulb of about 
three litres volume , the spark was honaontal, the 
distance between the electrodes was variable, but 
the best results were obtained with a separation of 
about five oentimotres The bulb was filled with 
carbon dioxide at a pressure of about a quarter of 
an atmosphere It was observed that the spark, 
which resembled an arc, was accompanied by » blue 
glow above it This glow persisted for a fraction of 
a seoond after the outting off of the discharge 

The spectrum of this glow has been examined 
between 9000 A and 2900 A , and found to be 
similar to the spectrum of the afterglow at low 
pressure and to that of the oarbon monoxide flame 
The water vapour band at 1094 A , whioh waa such 
a prominent feature of the spectrum of the afterglow, 
waa however, not observed when the gas was 
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carefully dried Even when the gas waa slightly wet 
showing the water vapour band in the spectrum of 
the exciting spark, this band was still quite weak 
m the spectrum of the glow above the spark This 
supports the view that the presence of water is not 
essential to the occurrence of tho afterglow The 
spectrum of the exciting spark consisted of the third 
positive and Angstrom bands of carbon monoxide, 
the afterglow bands were also present on the spectre 
grams of the spark, but this does not necessarily 
imply that they wore present in the exciting spark 
as the glow was also included in these spectrograms 
No lines of atoms other than those of aluminium 
from tho electrodes, were observed in the region 
examined 

The effect of variation of the pressure of the gas 
has been studied At a pressure of about half an 
atmosphere the glow was brighter but the spectrum 
included a considerable amount of continuous bark 
ground resembling tho oarbon monoxide dame as 
usually obtained At a pressure of about 100 mm 
tho glow was much fainter and the spectrum more 
nearly resembled that of the afterglow in a vacuum 
tube, showing a well marked band structure and 
being comparatively free from oontinuum 

A Q Oaydon 

Imperial College of Science, 

London, 8 W 7 
May 31 

' Proc Soy Soe A Id 302 1MJ 


Absorption Spectrum of Mercuric Sulphide 
Wx experimented with tho absorption spectrum 
of gaseous mercuric sulphide Tho substance was 
introduced into a quartz absorption tube which oould 
be heated to about 400° C by electrical means sti pi 
being taken to prevent condensation on tho plane 
quartz ends The copper and aluminium under water 
marks were used as sources of continuous radiation 
The sulphide seems to decompose very readily and 
wo obtained evidence only of the presence of Hg 
vapour by the resonance line 2536 A and of b, and, 
at high pressures, of 8* by the sulphur bands, whioh 
we identified without much difficulty At higher 
pressures the overlying continuum becomes very 
prominent, and tho banded structure disappears, as 
is usually the oase with a gas under such conditions 
We would not have published these results were 
it not for the fact that recently Sen Gupta 1 claims 
to have shown that mercuric sulphide dissociates in 
three regions of continuous absorption into Hg (hS f ) 
and 8 (*P) 8 (*D t ) 8 (hS,) respectively We re 
examined our plates in the hope of verifying this, 
and can only say that the separation of these distinct 
absorptions from the sulphur oontinuum must be 
one of very great difficulty In fact, we cannot be 
sure if the first two regions are not entirely due to 
sulphur, which has two maxima, 4000 A m tho S, 
region and 2670 A in the S, region Our absorption 
spectra for Hg8 followed very closely the spectra 
published for sulphur at high pressures by Graham' 
The heat of dissociation of HgS has been cal 
oulated to be 60-70 koal This makes the reaction 
2HgS — Hg -f Hg + 8, endothermic so that the 
dissooiation will be greater at the higher temperatures 
and pressures, and there will be a relatively larger 
concentration of 8, compared with HgS Con 
sequently the interference effect due to 8, will 
become more and more pronounoed as the temperature 


is raised and it seems useless to try to morease the 
concentration of HgS in this way 
The wholo question of tho existence of an absorption 
spectrum of HgS would seem to oentre round the 
eloctronio state of the molecule If it is a '2 ground 
state it would not dissociate into Hg ( 1 <S,) and 8 (*P) 
as these atomic states do not oombino to give a 
singlet state (Wigner and Witmer, Herzborg, etc ) 
Whether the first excited state dissociates m this 
way will depend on tho probability of the inter 
combination, so that the absorption spectrum of 
HgS in the necessary region may only be very slight 
and perhaps immeasurable 

It is noteworthy that V and C Meyer* found HgS 
to have a vapour density (compared with air) of 5 39 
The vapour density of Hg + Hg + b, is not much 
ilifff rent from this namely 5 35 

T Iebdale 
K F Gibson 

Physico C homical Laboratory 
Umvorsity of Sydney 
April 24 
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Intranuclear Spindle Formation and Mitosis in 
ArUmia talma 

Cytologic At studios on Artemxa havo brought out 
some now facts about the structure of tho spindle 
and tho morphology of the meiotio and mitotio 
division m this form which agree only in part with 
previous hypotheses (For a recent discussion of 
those see bohrador 1 ) To what extent these data 
bear upon the general understanding of the problem 
of mitotic division will be considered elsewhere in 
more detail 

In Artemxa the spindle, both in meiotio and cleavage 
divisions is formed exclusively from nuclear materia] 
It arises as two half spindles from tho poles of the 
nucleus inside the nucloar mtmbrano which remains 
intact up to eai ly mitaphaso (hg 1 o) It* formation 
is accompanied by a steady loss of nuclear volume 
indioating that the process involves a great reduction 
in tho fluid content of the nucleus During meta 
phase the nuclear membrane rapidly disappears 
There is a distinct structural difference between 
the polar fibres and the spindle fibres The meta 
phase spindle is barrel shaped and in early cleavage 
divisions stands out sharply against the polar fibres 
of tho big oentrospheres It has a very similar form 
in tho metaphaso of the meiotio divisions where 
there are no formed oentrosomes or oentrospheres 
and in tho late cleavage divisions, where these are 
only weakly developed (Fig 1 b) 

In the spindle two components can be distin 
guished (1) relatively rigid fibres immersed in (2) a 
less viscous matrix During anaphase, the chromo 
Homos move to the two poles leaving a much light* r 
central space (Fig 1 6) The fibres found in this 
central spaoe between the two sets of chromosomes 
would soem at first sight to correspond to Schrader a 
interzonal fibres, but in this oase they appear to 
be identical with one component of the metaphase 
spindle, namely, the rigid fibres 
It may be suggested that during anaphase the 
chromosomes are moving as on traoka—or possibly 
within tubes as suggested by Schrader—along these 
ngid fibres The anaphase spindle is more cylindrical 
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and lows compact than the raetaphaee spindle One 
can see the underlying yolk granules through it 
whoreas this is impossible m raetaphaee These facts 
suggest that there is a streaming of the mterfibnllar 
subs tan co—the matrix between the rigid fibres— 
towards the centrospheres and that the movement 
of tl o chromosomes is somehow oonnected with the 
currents th w produced 



As soon as the chromosomes reach the ends of the 

K ile they lose their regular arrangement in 
ks and form more or lees spherical clumps Th s 
Is consistent with tho assumption that the rigid 
fibres act as supporting structures and at the same 
time separate the ohromosomee from each other Tho 
spin He remnant is always to be seen m telophase 
It is noteworthy that in the first cleavage d vision 
the chromosomes after leaving the spindle and 
assuming the dumped telophase arrangement may 
oontinue their movement towards the centrospheres 
Pabius Gross 

Kaiser Wilhelm Institut fittr Biologie 
Berlin Dahlem and Galton Laboratory 
Umvoreity College I ondon 
May 18 
z m tool in ion 


The collection of A harpa in three different 
localities in the central part of this region namely 
near the River Ket (to the north of Tomsk) at a 
point situated two hundred and ten kilometres above 
the River Ob on the western shore of Lake Baikal 
m the vicinity of the village of Listvuuchnoye and 
on the eastern shore of the same lake twenty five 
kilometres north east of the mouth of the River 
Selenga indicates that this is a otreumboreal species 
and obviates the need mi these grounds of the 
hypothesis noted above 


University of Edinburgh 
and Johns Hopkins University 


Alan Mozlhy 


Activities of Life and the Second Law of Thermo* 


I am at ono with Profs Dorman and Guggenheim 
n hoping that this discussion will end soon but ask 
loavo to exp lam why I think that their supposed 
paradox* is merely a th rd mare 8 nest 

It is a well known and indeed obvious fact that 
entropy has different values according as it is 
measured with reference to atoms or molecules or 
other units Profs Dorman and Guggenheim have 
re-discovered this hail it as a paradox and claim 
that because this paradox exists my arguments must 
bo unsound As well might they redisoover the 
paradox that temperature has different values 
according as it is measured on the Centigrade anl 
Fahrenheit scale and try to use this as ammunition 
against anyone who mentions temperature 

Cleveland Lodge J H J*anr 

Dorking 
Surrey 
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Crocodile or Alligators 

Prof Rrrcmx need have no fear that the name 
Crocodilus for the crocodiles in general will be re 
placed m future by Champa e* It was unfortunate 
that Dr Werner s blunder should have appeared in 
so authoritative a work as Das Tierreieh but it 
was at onoe corrected by Dr Stejneger in Copeta 
No 3 p 117 Oat 1033 The type of Croeodtlua 
both by absolute tautonymy and by subsequent 
designation is mloftous—tho Loeerta orooodtlus of 
LinntBua (m part) 

* ItATiru in, BU Juat S IBM Malcolm SMITH 


The Discovery of Acanthumla harpa, Say, in Central 
Siberia 

In the course of a study of the mollusoan fauna 
of Siberia earned out under the auspioes of the 
Smithsonian Institution during 1032 and 1033 a 
point has oome to light which appears to merit 
spocial not loo This oonoems the discovery of the 
gastropod mollusc Aoanlhmula harpa Say in oentral 
Siber a This species has long been known to ooour 
in Europe North Araenca and the eastern fringe of 
Asia (Kamchatka etc) and its apparent absence 
from the oentral part of Siberia led Dali 1 to believe 
that migration into that territory had been delayed 
by a pnnsgreesion of the sea or of glacial toe over 
at lewfe a part of this region 


Constitution of Astacin 

Astacin the pigment of the lobster and of other 
orust&oeana is a derivative of $ carotene that is 5 8 
6' 6 tetraketo 0 oarotene or 4, ff 4 5 tetraketo 
(3-oarotene It forms a dioxime C 4 »H 41 O t —(NOH), 
which besides the two oxime groups also contains 
two enolio hydroxyl groups On hosting with 
o phonyfenedunnne astacin gives a di phenaxme 
derivative CWSi*N 4 It is therefore a new type of 
oarotene derivative 

Chemical Institute 

University Zurich 
June 2 


L Loews 
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Research 

Cannibalism in North-West America A study of mor 
tuary and sacrificial anthropophagy on the north west 
coast of Amenoa and its origins has recently been 
published by Dr William Christie MacLeod (J Soc 
AmirxcarMte* N S , 26, faao 2) Among the Kwakiutl 
there is a group of danoee either oanmbalistio or 
related to the cannibal dance A youth who in ha 
quest for a vision meets the great cannibal spirit 
or any of the cannibal s attendants, aoquires tho 
danoe, derivable from the spirit An analysis of the 
elements of this belief and of the lore oonnectod with 
cannibalism indicates that the dance was diffused 
from the northern Kwakiutl os the centre It is 
evident, however, that the danoe consists of a number 
of elements which were diffused separately and have 
been only imperfeotly integrated among the Kwakiutl 
Thire are three elements whioh have a different 
history and can be traced Of these corpse eating 
by tho relatives of the deceased was an old culture 
element of the entire west coast of North America 
and the northern plateau It was linked with the 
custom of bono carrying by the widow and tho 
custom of smearing with exudations of the corpse, 
or its blood, as an equivalent of eating Among 
the Kwakiutl the custom of mortuary anthropophagy 
probably represents a survival from the culture of a 
pro Kwakiutl tribe The second element the custom 
of biting bits of flesh from fellow tribosmm at 
ceremonials is of inner American introduction and 
probably is a by product of hook swinging In innor 
North America the nte is self saenfloe of bits of 
skin Thirdly, non anthropophagous saenfloe of 
oaptivos in war was diffused to tho west coast from 
inner Amenoa, and afterwards, through tho Kwakiutl, 
anthropophagous praotioe followed in connexion with 
the nte of hook swinging The stripe of flesh 
technique m saenfloe of both Maidu and Kwakiutl 
is of inner American ongrn and still survives among 
the northern Plains and Woodlands Indians 

Rabbit Pur Production As a rule rabbit fur has been 
worn in garments only when no other oould be 
afforded, objections to it beinjj that the hair soon 
beoomes worn and shabby in appearanoo and, 
ounously enough that it is aheap In reoent yean 
however, much has been done by careful selection 
and breeding to improve the lasting quality of rabbit 
fur, and to furnish a wide range of desirable oolour 
rags As a result, it is now possible to produce natural 
undyed and untrimmed furs whioh closely resemble 
pelts from the rarer and more expensive fur bearing 
animals Muoh of the progress has been due to the 
disoovery in 1910 of a mutation, later known as 
oastorrex, in which a short, dense, under f\ir with 
almost a velvety texture is the predominant ooat, 
the guard hairs of the outer Air being reduced to 
insignificance The rex-ooat character acts as a 
Mendellan recessive, and breeders armed with a 
knowledge of the behaviour of this character in 
crossing have to their hand an ravaluable aid in 
producing ooat varieties new in oolour and texture 
The Ministry of Agriculture and Fisheries has pub 
lished a Bulletin (No 73) on 1 Rex furred Rabbits” 
(London H M Stationery Office Is ) which gives 
a description of experiments earned olit by W TCmg 
Wilson at the National Institute of Poultry 
Husbandry The pamphlet illustrated by eleven 
fine reproductions of oolour photographs of stages 


Items 

shown ra tho first and seoond generations of hybrids 
resulting from a cross between normal furred lilac 
and oastorrex, should be a useful guide to the breeder 
It would be interesting to know if those beautifully 
ooloured natural furs stand exposure to light without 
fading 

Hair Direction in Man and Apes Dr T D btewart, 
physical anthropologist of the Smithsonian Institu 
tion has made a preliminary classification of the 
differences in hair growth direotions over the whole 
body between man and tho higher apos The oom 
pansons are based upon 160 skins of gorillas, ohun 
panzeee and orang outangs and upon young men 
stripped for physical examination There is much 
in oommon between the two groups, whioh possess 
a basic hair direction pattom from whioh each species 
has departed to some extent In man tho pattern 
has beoome more modified than ra any of the others, 
the most obvious human feature being the cow¬ 
lick on the top of tho head In the apes the head 
hair streams regularly backward from forehead to 
nape (liko that of a modem well oiled youth'), and 
this direction is continued without break along the 
back whore tho hair streams downward from nook 
and shoulders It is in tho book pattern of man that 
the most striking divergence apjiears for instead of 
showing a regular downward flow, tho hair of each 
side oonvorgea towards tho mul lino Man has the 
most oomplox and most variable pattom, but the 
difference between man and any of tho anthropoid 
apis w greater than that between any two of the 
apes 

Whaling in the Dominion of New Zealand Capt Cook 
visited New Zoaland in 1770 1773 and 1774 and he 
was the first to report whales in those seas In 
Disoovery * Reports, 7 239 262. 1033, Mr F D 
Ommanoy gives a brief outline of tho histoiy of tho 
whaling industry in Now Zoaland and a sketch of 
the small industry as it exists to day One of the 
first attempts at large scale whaling ra tho vicinity 
of New Zealand was made ra 1791 by a fleet of whalers 
which had arrived in Australasian waters through 
having brought oonviots and stores to Australia 
It met with no suoooos because although whales 
were abundant enough the weather proved too bail 
fir profitable fishing bovon years later, however. 
Sperm whaling was being actively earned on ra New 
Zealand waters, mainly by Bntiah and American ships 
the ohief bases of which wore situated at the northern 
end of South Island By the end of the third decade 
of the nineteenth century the population of Sperm 
whales in those waters had become seriously depleted 
As a result of this diminution in tho number of Sperm 
whales and also because of an increasing demand for 
Right whale oil and whalebone a Right wliale 
industry arose in 1830 and quickly eclipsed the 
Sperm whale fishery in importance Ten years 
afterwards this fishery, too began to decline owing 
to diminution of the whale population by ruthless 
overfishing, and by 1892 the New Zealand whaling 
industry had sunk to msigmfioanoe Several reoent 
attempts to revive it have been disastrously un 
successful At present there are only two whaling 
stations operating on a small scale in New Zealand 
—on& at Whangamumu and one at Tony Channel 
Queen Charlotte bound 
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Fecal Pellet* from Marine Deposit*. Mr Hilary B 
Moore has already made several studies of the fecal 
pellets of various marine animals, finding in them 
good diagnostic characters for certain gpooies In 
vol 7 of the ‘ Discovery" reports, 1933, he describes 
a type of pellet occurring frequently in the plankton 
at some stations which he recognises as agreeing in 
form with those of euphausnds found in the Clyde 
He believes them to belong almost certainly to 
Euphatuua euperba which is very abundant in the 
plankton at the same stations They wore not found 
in the bottom deposits, probably because they break 
down qiuckly, as was observed m the Clyde, where 
thiy were seen at the extreme surface of the mud 
but not below The pellets from the bottom deposits 
am not so easily ldtntihed although they can be 
wparated into two olasses One appears to bo from 
a mollusc, possibly Nucula, and mohides many 
diatoms, the other, which is much more abundant, 
is of a kind tlie distribution of which is world wide, 
occurring in rocont deposits in depths from 0 to 
more than 2 000 m and in conditions varying from 
almost fresh to salt water, also m certain fossil 
deposits Thtso pellets are ovoid and compound of the 
same mud in which they are found and are probably 
of animal origin The author is inclined to attribute 
thi in to polychiute worms or to molluscs The former 
seems very likely os he has found similar pellets in the 
Clyde which come definitely from Maldanid worms 

Ascidiacca of tht North S«a The section on Asci 
diacea by J Huus, in ‘ Die Tierwelt dor Nord und 
Ostsee (Lief 25, Teil xua„ 1933 Leipzig 
Akodomisehe Verlagsgesellsohaft m b H ) opens with 
a useful account in about 10 pages of the external 
features and internal anatomy The author recom 
mends weak acetic acid as a narcotising agent for 
these animals which, unless narcotised, oontraot 
strongly on preservation The systematic section, 
with its diagnoses and kov, is followed by a list 
showing the distribution of the 55 species considered 
An excellent summary of the physiology of Asci 
diacea is given, attention is directed to glands 
of unknown function, Huoh as the pylorus glands 
and the neural gland The author notes that the 
latter is known to develop from a part of the larval 
brain, that Julm pointed out its homology with 
the hypophysis, and that Butsoher found its extract 
has the specifio action of posterior lobe hormone The 
development is briefly considered, a first key to the 
larval forms of the area is provided, and due attention 
is given to tho process of budding The section oon 
eludes with a list of the animals which live symbio 
tically with or parasitic within or upon, Ascidiaeea 

Discoloration in Preserved Latex. A \ory valuable 
discussion of this subject by Edgar Rhodes and K C 
Sekar will be found in the Journal of the Rubber Re 
search Institute of Malaya of March 1934 Extending 
earlier observations by do Vries, it can be shown 
that such discoloration can usually be traoed to the 
presence of soluble iron, and the presence of the 
iron may often be associated with acid production 
duo to fermentative changes with the consequent 
solution of iron from metal containers This soluble 
iron then may react with hydrogen sulphide or other 
soluble sulphide, the sulphide being produoed as a 
rule by the gradual hydrolysis of the protein material 
in the latex, a process taking place more readily 
undo* alkaline conditions, which may ooour as tbs 
latex before shipping M usually treated with ammonia 


Thus acid production following oolleotion, associated 
with iron containers, and then sulphide production 
following ammonmtion before shipping, are aooeseory 
factors m discoloration The discussion of this problem 
may enable grower and shipper to combine to reduce 
the disooloration in the latex which otherwise makes 
it unsuitable for many of the new processes in which 
rubbtr latex is now being utilised 

Vegetation of Prune* The April number of Ecu 
logical Monographs (4. No 2, 109-295, 1934) is a 
general account of praino vegetation by J E 
Weaver and f J Fitzpatrick The areas which 
prairie occupies arc characterised by cold winters and 
hot summers, with a growing season of about seven 
months, during which there is a fairly even distnbu 
tion of rainfall amounting to 19-20 inches The total 
annual rainfall is from twenty five inches in the 
north west inoroosing to thirty six inches in the 
south east Despite the high temperatures and con 
siderablo wind, water is almost always present below 
six inches and this is rendered available by well 
branched root systems which tend to form three 
underground strata The shallowest roots mostly 
extend to a depth of about a foot, but the unleachcd 
deep organic soil, which is well aerated, permits the 
development of deeply penetrating root systems, 
some of which even extend to seventeen feet below 
the surface Six types of prairie are distinguished 
by their floristio constitution, the most important 
being those dominated by Andropogon soopanus and 
A furcatus All the dominants and most of the other 
important species are perennials which reproduce 
mainly by vegetative means Most of tho prairie 
areas are stated to have been mown annually for 
more than fifty years and this, together with the 
fires and grazing to which they have been subject 
since prehistoric! times, have checked the tendency 
shown by the more feral areas to farm communities 
of a few dominants only At the contacts with 
woodland and forest, colonisation by shrubby species 
occurs, though their growth is checked by the factors 
just mentioned Rhus glabra and Symphoncarpus 
vulgaris, both of which spread by vegetative means, 
are important pioneers in such suppressed scrub, 
but it is suggested that even if not checked by 
mowing and fire, chaparral and woodland oould not 
greatly extend the areas which they at present 
occupy In this connexion it must, however, bo 
borne m mind that the authors themselves emphasise 
that the prairies are associated with a wide range 
of conditions both as to soil and topography A 
considerable part of tho text of this monograph 
consists of notes, of varying merit, upon the oonstitu 
ent species 

Blight Diseases of Leguminous Plants. A study of 
various fungi whioh produce disease on legume crops 
in India has recently been published (Trans Btit 
Myool Soc , 18, Part 4, 278-801, Apnl 1934. “A 
Comparative Study of the Fungi associated with 
Blight Diseases of certain cultivated Leguminous 
Plants" ,by Dr A Batter) Nine species or forms 
of fungi whioh cause foot rots of pea, gram, lentil 
and vetch are described The symptoms of each 
fungus are given for its respective host plants, and 
cultural characters of the parasites have been deter 
ramed Asooehyta pm, a fungus which is well known 
in England as a parasite of the garden pea, was 
found to have physiological forms on vetch and 
lentil PhyOosHota Rabm also has a dose relation 



June 30, 1934 


NATURE 


with its host (gram), whilst Mycoephcerella pinodee 
and Atcochyta ptnodelta am not so specialised The 
last two organisms oause very severe foot rot 
Considerable discussion of the results of the expen 
merits as they relate to taxonomy appears in the 
p&per, and it is suggested that P Rabte t should be 
more oorreotly named A Rabin 

Earthquakes in Bulgaria With the exception of 
Oreeoe and Italy, no European oountry is more 
frequently disturbed by violent earthquakes than 
Bulgaria It is therefore fortunate that it should 
possess an efficient seismologioal service, the work 
done by which during the last forty years is described 
in an interesting paper by M Kiro P Kiroff, the 
director of the Central M< teorologioal Institute 
(Matir pour I'ttude des Calam , No 32, 341-348, 
1033) The servioo was founded by M Spaas Vatzofl, 
tho director at that time A table is given of the 
number of earthquake days during oach month of 
1802-1931 From this it appears that on an average 
there were 44 4 days every year on which earth 
quakes occurred, the highest yearly numbers (213 
and 134) being those for 1904 and 1028, including 
the after shocks of the destructive earthquakes in 
April of each year During the forty years, there 
were eight earthquakes of destructive intensity with 
epicentres either in Bulgaria or close to its borders 

Gravity Work m East Africa The annual report 1D34, 
of the Committee For Geodesy and Geophysics at 
Cambridge gives a short account of the notable work 
done by Dr and Mrs Bullard in the recent Cambridge 
Gravity Expedition to East Afnoa Dr Bullard was 
m Africa from last November until oarly April this 
year, and during that ponod made gravity obeerva 
tions at 57 stations, several of which wero visited 
twice and some three times The tour extended from 
Nairobi through the west and north west part of 
Kenya, Uganda, the southern Sudan part of tho 
Belgian Congo to the west of the Rift Valley, and 
back to Nairobi through Uganda Dr Bullard then 
proceeded to Mombasa through Tanganyika, and 
from Mombasa by coast to Cape Town, making shore 
observations at Dar es Salaam and Gape Town 
The photographic records of the observations, which 
were made with invar pendulums by Dr Bullard a 
comparison method, were sent to Cambridge weekly 
by air mail The reductions are not yet oomplete, 
but it appears clear that the accuracy obtained is 
of a high order Dr Bullard also made valuablo 
magnetic observations on his tour, using instruments 
lent by the Ordnance Survey and the Carnegie 
Institution of Washington These observations 
included 169 of declination, 68 of horizontal foroo 
and 18 of inclination 

Insulators The meohanism by means of which flow 
of electricity takes place in materials which are almost 
insulators is still obscure, but the publication of 
Prof JofM’s address to the International Congress on 
Phymoal Chemistry on the subject, and the discussion 
which followed, will do much towards clearing away 
the obffeunty (Pp 36 Pans Hermann et Cio, 10 
franos) In the case of an insulating crystal, Prof 
JofM considers that the thermal oscillations are 
sufficient to detach an ion occasionally from its 
normal position m the space tattioe pf the crystal, 
and that the abeenoe of the ion from that position 
and its presence elsewhere produce deformations of 
the spaoe lattice which are propagated by the elect no 


hekl applied to the crystal, but gradually disappear 
owing to the thermal movements replacing tho ions 
When this prooees takes place slowly, the resistance 
of tho crystal may be very small Prof JofM believes 
that in no case has the replacing ion to ov eroome an 
energy barrier He considers that the retention of 
conductivity by a crystal when its temperature is 
suddenly reduced points to tho fact that m a crystal 
some ions exist displaced from their normal positions, 
and that their numl er mi reuses with temperature 
and with the passage of light or X rays The pamphlet 
is to be followed by one on conduction by electron 

movements 

Strychnine and Brucme The constitution of these 
two alkaloids has proved a very difficult problem 
to the urganio chemist, and further communications 
to the Journal of the Chemical Society (May 1934) by 
Prof R Robinson and collaborators (tho first bi artng 
the name of the late Prof W H Perkin) bring the 
number of parts of the work up to twenty nine 
The problem n not yet fully solvid but eonaidirablo 
progress has been made An important contribution is 
the progress mode in the Hofmann degradation of the 
molt cult s which has hitherto proved very intraot 
able It had been recognised that both stryclmme 
and neostryclinine are of the ally lam mo type, and that 
Hofmann eliminations in the series of the diliydro 
bases in which tin allylamine structure is no longer 
present might be a promising line of investigation 
Phis is now shown to he tho case A very interesting 
and unexpected reaction was also discovered in the 
reduotion of a new base, leading ultimately to a 
new isomondo of ilihydro atrycliniduie Tho previous 
suggestion that strychnidono obtained by the uvula 
tion of neostryohnuhne is a koto amide lias also been 
confirmed A method of oxidation of neostryohmne 
derivativos b> perbenzoio acid is described The 
papers contain a number of important observations 
which cannot be summarised adequately without 
reference to other previous ones in the mnos and 
it is clear that the solution of the problem of the 
constitution of strychnine is considerably advanced 
by the work now recorded 

First Dissociation Constant of Phosphoric Acid Phos 
phono acid is a comparatively woak acid and has the 
peculiarity that tho acid function of its three hydrogen 
atoms vanes greatly The dissociation constants are 
important in physiology and the values for tho first 
dissociation constant (H,P0 4 — H + H,P0 4 ) avail 
able are not in very good agreement L F Nuns (J 
Amer Chem Soc , May) has determined this con 
stant, expressed in terms of activities, over the 
temperature range 0° 50®, from electromotive force 
measurements of the oells 

H,/HCl(m l ), KH.PO, |W,)/AgCl/Ag, 
without liquid junctions The limiting Debye Huckel 
equation log y — —Ai/\i was used for the activity co 
efficient of HC1, tho lonio strength p being expressed 
by m which m n is tho apparent hydrogen 

ion molality from the electromotive force equation 
The values of pK\-=- - log K t , K x being the first 
dissociation constant of phosphono acid were found 
by graphical extrapolation of very satisfactory linos 
Tne equation log X, + 2 0304*= — 5x 10-* (<+18°)* 
was found, t being temperature centigrade The 
values so obtained are in very good agreement with 
those found by conductivity at 18°, and by the quin 
hydrone electrode at 37 6°, by other experimenters 
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Speeds of Chemical Reactions m Biological Processes 


S EVERAL interesting points wore raised at the 
discussion on Juno 14 at tho Royal Society on 
methods of moaeunng and factors determining the 
speod of chemical reactions The discussion, which 
was opened by Prof A V Hill hod as its main 
objective the oxploration of methods suitable for 
attack on biological problems 
Several of the difficulties in such work arc now 
generally recognised , we must note, for example, 
that physical methods of attack are likely to prove 
more fruitful than chemical methods since there are 
few reagents that do not disturb m some manner tho 
complicated senes of reactions proceeding in living 
matter Again, in the chomioal laboratory it is cue 
tomary to reetnot ones attention to reactions m 
solution which proceed at speeds conveniently 
measurable In biological systems it is the reactions 
which are predetermined and their velocities have to 
bo measured Whilst a half life of some ten seconds 
after mixing the reactants is almost the limit of 
accurate monsurenunt by the usual methods many 
biologically important reactions proceed much mori 
rapidly Prof H Hartndgo and Dr F J W 
Houghton showed how, by means of specially de 
signed mixing chambers using liquids at high pres 
Huron and optical or electrical examination of the 
mixed liquids in flow reaction velocities having a 
half life of as small as 1/4,000 sec oould bo deter 
mined An extension of this mothod by Mr Cx 
Millikan involving a photoelectric cell permits of a 
greatof degree of sensitivity and the elaboration of 
a micromethod 

The modem extension of the kinetio theory of 
reactions to complicated molecules is bringing into 
prominence tho importance of what is termed tho 
stone factor, thus a very large molecule under 
going reaction at one of its constituent groups may 
bi regarded as only potentially active over a re 
latively small fraction of its total area These steno 
factors may piny an important part in biological 
reactions in two somewhat dissimilar fields We 
find that sterio factors already intrude m such com 
paratively simple homogeneous reactions as the 
addition of hydrogen to, say, tho double bond m 
propylene, and may anticipate that there is indeed 
a very largo steno factor in the reactions of, say, 
oxygen with hemoglobin It will be interesting to 
examine from this point of view the results obtained 
from measurement of the reactions of the loss common 
and extremely large molecule biologioal pigments, 
the molecular weights of which as determined by 
the super centrifuge, run into the millions 
Again numerous biological processes occur at 
phase boundaries or internees, and such reactions 
possess several interesting peculiarities which are 
will worth extended investigation Prof H Freund 
lich pointed out that whilst surface catalysis is a 
relatively common phenomenon, there are oases m 
which retardation of a chemical reaction can be 
brought about by a simple extension of surfaoe, 
he cited as an example the reaction 
Rr _ 

/ KsOH CH, 

Hfi CH, NH, ;==; I >NH + HBr, 

which is retarded by charcoal m alkaline solution 
It is difficult to decide whether the adsorbed mole 


eules ore firmly adsorbed and so removed from the 
solution, to whioh the reaction is confined, or whether 
reaction is prooeeding both m solution and in the 
adsorbed layer, but in the latter, which may be 
regarded as an organic medium, toe reaction pro 
oeeds muoh more slowly 

In the ease of monolayers at fluid interfaces, it is 
a simple matter to oontraot or extend the area per 
molecule by means of a Langmuir trough, and it 
is possible to examine reaotion rates in monolayers 
by determination of the rate of ohange in toe phase 
boundary potential As has been shown in the present 
writer’s laboratory at Cambridge the velooity 
constants of numerous reactions m monolayers may 
be altered to a marked extent by extension or oon 
traction of the film Thus there is remarkable 
doorcase in the rate of oxidation (by dilute per 
manganate solution) of tho double bonds in a mono 
layer of oleic acid on suitable compression of the film, 
or, to suggest a possible analogy to stretched muscle, 
there is an increased rate of oxidation on extension of 
the film The action of enzymes on monolayers of 
reactants for example, locithinoso on films of lecithin 
is similarly sensitive to an alteration in the molecular 
concentration or steno factor, which in these oases can 
bo controlled at will 

In addition to the steno factor tho energy of 
activation plays a dominant port m determining the 
rata of chemioal action, and it is still a matter of 
speculation as to tho accuracy of assessing the mag 
nitudes of the individual energies of activation in the 
complex chain of biochemical processes Prof M 
Polanyi pointed out that many ionic reactions in 
solution require energies of aotivation and that tm 
suspected reactions may indeed be taking plaoe. Ho 
cited as a typical example the raoemisation of opttoally 
active halides by negative ions, which reaotion may be 
written 

X* + r1— GY — XC — r! + Y« 

R, ^R, 

Where X> and Y 1 are identical, that is, X 1 - Y», 
rao* misation can tako place without the oocurrenoe 
of any apparent chemical reaction although in fact 
an ion exchange does take place 

Both in chemistry and m physios, a vast number 
of relative Hpoeda of oomplioated prooesses are found 
to bo exponentially temperature dependent, and the 
mechanisms of these processes are always interpreted 
on an atomistic hypothesis Prof J B 8 Haldane 
pointed out that either this inference may not be 
universally legitimate or a materialistic oonoept must 
be given to such curious prooesses as the subjective 
measurement of time, for here the logarithm of the 
relative speed of counting is found to vary inversely 
as the absolute temperature of the counter, giving a 
oomputed energy of activation of *4,000 calories 
The speed of bimoleoular gas reactions is accelerated 
by increas e of pressure, and the reoent experiments 
carried out by the Imperial Chemioal Industries at 
Northwioh have revealed a surprising increase in 
velooity of many s)yimiolft reactions in the liquid 
phase when suitably high pressures are employed 
Prof Max Cmoatel directed attention to this as a 
possible method of effecting a sudden ohange in the 
environment of s living system end examining toe 
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effect of this change on the various reactions taking 
place 

Some brief references were also made to the 
importance of finding a really accurate method for 
measuring the true permeability rates of extremely 
thin membranes Theoretical investigations in this 


field have already been made by Prof A V Hill 
and Dr 1 J W Rough ton indicated how the stream 
ing method could be made applicable to blood oella 
thus permitting an examination of the true rates of 
ingress and egress both of non eleotrolytes and of 
ions Eric K Ridial 


Water Supply 


I T is natural and appropriate that the paramount 
topic of the drought should find a prominent 
place in the presidential address of Mr Councillor 
Thomas Paris at the annual meeting of the British 
Waterworks Association (Incorp ) at Edinburgh on 
June 27 Much of what he had to say respecting the 
pernicious effects of a shortage ofwater has been a mat 
ter of common experience but he made the pertinent 
observation that many of the failures in supply can 
bo traced to procrastination and lack of courage in 
promoting water schemes This was more particularly 
in reference to rural areas where he emphasised the 
importance of an abundant supply of wholesome 
water is hardly to bo over estimated since insuffi 
oiont or impure water in those areas has wi le reaching 
effects on public hoalth through milk and foodstuffs 
produced for general consumption He alludod to 
the fro juent lack of storage facilities and urged all 
councils regional urban and rural to take action in 
the direction of increasing their storage and where 
necessary constructing new waterworks Another of 
his points was river pollution which he contended 
in the national interest must cease He instanced the 
case of Edinburgh when a few years ago there was 
a turbid stream flowing through the city offi naive 
to eye and noatrd The action taken by civic 
authority has resulted in the transformation of a 
public nuisance and a menace to health nto a fished 
water He is opposed to the formati n of a 
national water grid alleging that the argument for 
such a grid so far as Scotland is oonoemod is with ut 
foundation The question in his view is not one of 
water shortage but rathor of storage and distribution 
Among the papers contributed to the Conference 
was one of a particularly timely character on the 
Consumption Misuse and Waste of Water Mr 
John Bowman the author of the paper, directed 
attention to the striking difference in the quantities 
of water supplied per head per day by various 
authorities He gave a list of 114 authorities m 


England each supplying a population of more than 
50 000 in which the consumption ranged from 13 00 
to 73 45 gallons per head per day Another list 
showed that among 27 water authorities in Scotland 
the consumption ranged from 34 to 92 gallons per 
head per day Commenting on the subject of undue 
consumption which might be defined as the use of 
more water than is necessary he said a person 
living in a country where water » acaroo may find 
it possible to perform all his ablutions with one 
gallon of water per day and half as much agam for 
culinary and drinking purposes In civilised countries 
it would appear that at least from 4 to 0 gallons per 
head must be allowed where there is no water used 
fur butl h or water closets Where water is used m 
addition for the supply of water closets it would 
appear that the lowest figure is about 10 gallons per 
head Much depends on tho class of property 
Houses of the residential class have a higher per 
capita < nsumption than small tenements 

Mr Bowman went on to ask the question What 
is to be regarded as the future retirements for 
ordinary domestic consumption T He gave it as his 
opinion that within the next twenty jears at least 
20 gallons per hoad per day would havo to bo pro 
vidod for the increased use of baths The require 
ments per head per day would then be in the region 
of 50 gallons Perhaps forty y are from now a oon 
sumption of 80 gallons might b corned red possible 
In Amonoan towns 80 gallons p r head is lot kexl 
upon as a normal consumption Dealing with the 
questi n of waste which he attributed largely to 
defective fitt ngs 1 e stated that a good deal of it 
might be eliminated by the installation of heavy 
service piping and good fittings Useful work ho 
thought mght be done in educating the house 
holder in the avoidance of waste duo to faulty fittings 
and in getting him to see that taps were left properly 
turned off on 1 to use water without undue oon 
sumption 


Fish Preservation in Trawlers 


\T7ITH the introduction of steam driven vessels 
VV —somewhere about the year 1870—the great 
development of the present long diatanoe deep sea 
trawling industry became possible But the industry a 
present greatness is not due to steam alone Had 
not the practioe of stowing the catch in crushed loe 
been also introduced about the same time the 
bringing back of fish in a saleable condition from far 
distant grounds would have been impossible even for 
large and powerful steamers unaffected by the 
-s of wind propulsion 


vagaries a 
In reoer 


_ _ o evolve and perfect a more satis 

factory method of preserving fish at sea In spite of 


stowage of trawled fish in crushed ioo is still the 
general practice notwithstanding its very serious 
limitations 

The preservative effect of crushed ioo is two fold 
By lowering the temperature of tho fish tissues 
changes due to autolysis are slowed down Hus 
lowering of temperature also slows down the rates 
at whioh the baetena of decay grow and multiply, 
but stowage m crushed ice alone cannot inhibit 
their activities completely 
Baetena of decay are present on tho fish when 
caught but only in negligible numbers As at present 
handled on board ship after oapture, however the 
fish become very heavily infected with these or 
As a result of this severe infection, storage 
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in crushed leo will in general maintain huh in a really 
fresh state for not more than 6-7 days Important 
researches at the Torry Research Station, Aberdeen 1 , 
havo shown tliat, with care, infection of the fish 
after capture can be so greatly reduoed that they 
will remain fresh in crushed ice up to a maximum of 
10—12 days By greater attention to cleanliness, 
therefore, a marked improvement could bo brought 
about in the quality on landing of loe preserved fish 
hollowing upon its researches along these linos, the 
Torry laboratory has now issued a pamphlet • directing 
the attention of owners, skippers, and mates to 
certain points of importance which should be ob 
served in the treatment of their catches if they arc 
to obtain maximum returns from them 
Many of the recommendations are of a purely 
common sense kind, Huch as minimum handling of 
the fish and greater attention to washing with clean 
water of decks, pounds, baskets and fish room 
fittings Certain additional precautions arc also 
suggested, the most important and most practicable 
of which are the use of town supply or other clean 
watc r hoated to 180“ b (see below) for scrubbing all 
fittings, boards and baskets after the catch has been 
landed, and the scrubbing of the fish room with 
town water to which has been added 8 parts per 100 
of 40 per cent formaldehyde Tho fish room Rhould 
finally be sprayed with tho same solution At sea, 
and before the next catch is stored, the fish room 
must be again hosed down with sea water in order 
to n move all traoes of the disinfectant 

While the better preservation of tho catch is to be 
sought in greater cleanliness, attention to certain 
dt tails of stowage is also recommended It ih pointed 
out that stowed fish should be protected so far as 
possible from all draughts, as these hasten the melting 
of the ice The use of vegetable parchment for this 
purpose at least for tho more valuable species, is 
advooated as being remarkably effective m preventing 
wasteful melting caused in this way 


A noteworthy and most commendable feature of 
tho foregoing recommendations is that they require 
little or no outlay of extra capital or additional 
running expenses, and can be immediately put into 
practice, with, it is claimed, marked improvement m 
the quality of the fish landed 

Certain other recommendations are also put for 
ward whioh entail the installation of special equip 
ment and involve more radical changes in the present 
normal routine on board ship At all points where 
tho fish come into contact with the ship or its fittings, 
it is suggested that heavily galvanised steel be used 
to replace or to cover the usual wood, galvanised 
steel baskets should be substituted for wiokor ones , 
additional pipes and connexions should be installed 
on deck to facilitate more thorough washing of the 
fish after gutting, and a hoater is advooated for 
providing water at a temperature of not less than 
180° F 

Although there can be little doubt of their 
theoretical desirability, it is not likely that those 
special and somewhat costly fittings will be quickly 
and generally installed throughout fishing fleets 
But this m no way detracts from the immediate 
value of the other and simpler recommendations 
It is to be hoped that the general distribution of these 
leaflets amongst them will induce deep sea trawlermen 
to test out the proposals on their own vessels with 
out any further loss of time This result achieved, 
sufficiently enhanoed returns will be adequate inoen 
tive to ensure the permanent and universal adoption 
of the improved methods To any less practical 
arguments trawlermen one and all will pay but little 
attention GAS 


1 Food InviftiigaU n SpwHal Report. Mo S7 The Handling and 
towage of Will to Flah at Sea (London H M Stationery Office ) 

l M 

1 Department f Scientific and Industrial Research Food Inveatl 
gaUon Leaflet No S The t an of the Trawler ■ Hah By A Lumkn 
QmI ^London Dr part ment of Scientific and Industrial Research 


Annual Gathering at Rothamsted 


T HE annual gathering of subscribers to the 
Rothamsted Experimental [station, held on 
June 20, had, this year, a special significance and 
there was a record attendance On this occasion, tho 
title deeds of the Rothamsted Estate, which has now 
become the property of the Lawee Agricultural Trust, 
wore formally handed over to tho Trustees by Mr 
Walter Elliot, the Minister of Agriculture The 
chairman of the Trust Committee, Lord Clinton, who 
presided at the meeting, announced that a telegram 
of congratulation had been received from Lord 
Bledisloo, Governor General of New Zealand, a 
former chairman of the Lawns Trust Lord Clinton 
then briefly outlined tho reasons that compelled tho 
Committee to issue its recent public appeal for 
£30,000 to purchase the estate The land on which 
the building stood, and the fields containing the 
unique long period experiments were threatened by 
building developments He paid a warm tribute to 
Hr R McDuugall and the Sir Halley Stewart 
Trustees, who provided £20,000, and to Sir Bernard 
Greenwell, Bart, whoso early offer of £1,000 set a 
standard for the numerous private subscribers and 
organisations As a result, the balance was quickly 
obtained, and the future of Rothamsted is secure for 
nil time 


The director, bir John Russell, said that tho 
interest in Rothamsted is well shown by the wide 
road area from which subscriptions came, and by 
e cosmopolitan nature of the visitors at the annual 
meeting He tooh this as evidence that the policy of 
Rothamsted u on the right lines the purpose of the 
Station is not to teach farmers how to farm, but to 
give them information that they can use in solving 
their varied problems on their own farms 
Mr Elliot congratulated Rothamsted on the 
successful outcome of the appeal While it is a pity 
that an estate, which hag been for three hundred 
years in the possession of ono family, has to change 
hands, it is clear that no more suitable new owners 
oould be found than the organisation Sir John Lawes 
set up himself An old tradition has been broken, 
but a new one has begun whioh will produce equally 
great results for agriculture and England The work 
of Rothamsted wifi go on at its present level, for the 
appeal fund has provided an unmistakable vote of 
confidence from the agricultural community 

Prof H E Armstrong, vice chairman of the Trust 
Committee thanked Mr, Elliot for his remarks, and 
joined with Lord Clinton in congratulating the 
Minister on his efforts m reorganising the agricultural 
industry He said that agricultural scientific workers, 
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thanks to Lawes, have solved one vital problem 
the production of sufficient quantity of produce 
The next great task is the question of quality, for if 
animals and human beings were properly fed there 
would be little or no disease 

During the day the visitors were conducted around 
the farm and the laboratories The classical expert 
manta on grassland, wheat, and barley were inspected, 
and spocial attention was also given to recent ex 
penmen tal developments 

There ib on the farm a number of half bred ewes 
with four well developed teats These are being mated 
to a young half bred F t ram, bred on the farm, also 
with four teats, to ascertain whether ewes with this 
characteristic are bettor mothers than those with two 
teats 

An important investigation on the technique of 
animal feeding experiments was also demonstrated 
Its purpose is to reduce the variations luthtrto 
associated with this type of experiment by applying 
the modem statistical methods of design already 
worked out at Rothamstod for experiments on crops 
An interesting feature of this experiment, which is 
devoted to pig feeding is that each animal is fed 
milividually in its own trough enclosure opening off 
the main pen In this way all types of rations can be 
distributed equally over nil groups of pens m con 
tract to the usual practice m which all pigs in a group 
arc on tho saino ration 

The investigations on the use of eloctrieity in farm 
buildings attracted much attention Numerous farm 
and bam operations can conveniently be performed 
by electrical power and measurements are taken of 
the number of electrical units required as compared 
with tho amounts of fuel consumed by internal 
combustion engines doing tho same work Tins 
information is not, at present, available for the 
farmer who contemplates employing electrioal fxiwcr, 
and it is the purpose of the experiments at Rotham 
stod to supply it 

In tho afternoon the work of the laboratories was 
inspected, and demonstrations were given of certain 
investigations which have reached the stage of 
practical development Among these wore the 
moculAtion of lucerne , the purification of effluents 
from sugar beet and milk factories. methods of 
measuring the properties of flour doughs , and a 
number of problems associated with bee keeping 
and the grad mg of honey 


University and Educational Intelligence 

Glasgow — The honorary degree of I,L D has 
been conferred on the following, among others 
W R Cunningham, University librarian and keeper 
of the Hunterian books and manuscripts, Prof 
H M Macdonald, professor of mathematics, Uni 
versity of Aberdeen , 8ir Harry McGowan chairman 
of Imperial Chemical Industries, London, Prof 
Frederick Soddy, professor of inorganic and physical 
chemistry, University of Oxford 

Liverpool —Dr G C McVittie has been appointed 
to a lectureship in applied mathematics rendered 
vacant by the eleotion of Mr R O Street to the 
chair of mathematics in the Royal Technical College, 
Glasgow Dr Mary W Parke has been appointed 
algologist at the Marine Biological Station, Port Erin, 
for the ooming year, and Mr R G Bruoe naturalist 
m charge of the Station 


London —Prof L N O hilon has been re elected 
vice chancellor for the year 1934-35, and Dr George 
Sen tor, pnnoipal of Birkbeok College, deputy vioo 
chanoollor for the same period 

On the occasion of the oelebration of Foundation 
Day 1934 the honorary degree of DSc will be 
conferred on Prof Karl Pearson and the honorary 
dogree of D Litt on Dr A F Pollard 

A university postgraduate travelling studentship 
of tho value of £275 has been awarded for one year 
to Arthur Herbert Cook (Imperial College—Royal 
College of Science) Mr Cook proposes to carry out 
chemical research in tho Universities of Zunoh and 
Heidelberg 

OxroRD —In presenting Prof A V Hill for tho 
honorary dogree of D So at the Encaenia held on 
June 20, the Public Orator, Mr tynl Bailey spoke 
of his singular devotion to the study of physiology, 
ami especially of his most accurate investigations of 
the conditions of muscular activity As a Balliol 
man ho regre tted that Prof Hill his fellow scholar 
at Blundi U s, had preferred to go to Cambridge , 
but sometimes gifts wore to be given to tho Danai 
In conferring the df grot the C hancellor. Lord Halifax, 
addressed Prof Hill as ‘ most exact of men, who 
have dealt so acutely with physiology, that wo 
account scarcely any of tho scents of tho human 
frame as foreign to you" 

Among the other honorary degrees oonfimd was 
that of D C L on bir Henry Micro 

A bcomsH National Confennoo on the Place of 
Biology in Edueation’ has been arranged by the 
BntiBh Social Hygiene Council to be held in City 
Chambers, Edinburgh, on October 19 Tho president 
will be the Right Hon Sir Godfrey ( olhns, Secretary 
of (state for Scotland, and among the speakers will 
be some of the leading Soottish biologists, who will 
deal with biology in the Bohool and university and 
in its relation to man Further information can be 
obtained from the Secretary General, British Sooial 
Hygiene Council, Carteret House, Carteret Street, 
Westminster, S W 1 


Science News a Century Ago 

Colonisation of South Australia 

The colonisation of Australia owed much to thn 
writings of Edward Gibbon Wakcfiild (1790 1802) 
who it has been said, brought to tho subject for 
the first t line tho nnnd of a philosopher and states 
man, oqually fitted for framing a comprehensive 
theory and for directing its working in practical 
detail ’ Wakefield’s book. Letters from Sydney’, 
published in 1829, was followed by the formation in 
1830 of the National Colonisation Society, while lus 
book, England and America', 1833, which oon 
tamed a chapter on the art of colonisation, was 
followed by the inauguration of a company with 
the title of the South Australian Association On 
July 1, 1834, this company held a public meeting 
in Exeter Hall, at which its aims were set forth, 
and soon afterwards the matter engaged the attention 
of Parliament Later m 1834, tho Colonisation 
Commissioners for South Australia were appointed 
and under their ausproes the fust settlers left England 
m 1836, arriving in Australia on Deoember 26, 
Oapt (afterwards Rear Admiral Sir John) Hind 
marsh being the first Governor of the Colony 
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Scott Russell's Steam Carnage 

John Scott Russell (1808-82) the famous naval 
architect and shipbuilder who with Brunei con 
structed the Great Eastern wok a student at the 
Universities of Glasgow St Andrews and Ldtnburgh 
and whin Sir John Leslie professor of natural 
philosophy at Edinburgh died in 1832 he was 
selected to fill his place temporarily About this 
time he turned his attention to steam vehicles and 
on July 2 1834 took out a patent That year no 
fewer than sue of his carnages wort at work in Soot 
land The subject however was not pursued and 
he then turned his attention to tho study of waves 
and tho resistance and construction of ships foi 
which he is remember** 1 to-day 

Prof Hausmann of Gottingen 

On July 6 1834 Prof Johann Friedrich Hans 
mann th Gorman mineralogist an 1 geologist who 
ociup *d a chair at GOttmgen sent a 1 tter to the 
editor c f the Philosophical Maga in* disclaiming a 
stnt in nt that he had been a pupil of Mohs whom 
ind s il he di 1 not know though ho esteemed him 
highly Hausmann who was bom in Hanover in 
1782 studied at Brunswick under Enoch and th n 
at f Ottingen under Blumenbach From 1803 until 
1806 ho was engaged in the mines of Brunswick 
in 1809 was lnsjx ctor general of mines m West 
jhalia and was appanted to tho chair at GOttmgen 
in 1811 He made many excursions into Sweden 
Norway trance Holland and 1 ngland and wrote 
many works Already in 1803 and therefore 
earh r than Molls lit said in his letter I became 
a mincralogical writer building my system on 
ptculiar views belonging to no other school I was 
the first who appeared as opponent to Werner 
assisted in tho spreading of Hauy s theory and 
published my first system in 1809 founded on 
chemical composition and external character I 
gave in 1813 a complete Handbuch on Mineral 
<>fty 

Newton s House 

The Mechanics Magazine of July 6 1834 contained 
the following note We are glad to observe from 
tho nowspapera that Mr Thomas Steel* has revived 
his laudable project for preserving the house and 
obserx atory of the illustrious Newton [m bt Martin a 
Street Leicester Square] by enolosmg it in a monu 
mental building with a lofty dome—in the same 
manner as the primitive chapel founded by St 
Francis at Assisi m Italy is enclosed by the great 
h ranciscan church of more modem times Steele s 
project never came to anything tho house stood 
until 1913 and its site is now occupied by a fine 
building the Westminster Public Library on which 
is a tablet referring to Newton 

Sir Gilbert Blanc, FRS 

A correspondent has pointed out in connexion with 
tho paragraph under this titlo in Nature of June 23 
p 957 that Sir Gilbert Blane established in 1830 
with the sanction of the Admiralty a fund for the 

encouragement of Naval Medical Scienoe This 
fund which is vested in the Royal College of Surgeons 
is employed for providing an annual Gold Medal for 
the medical officer who obtains the highest place m 
the examination for promotion to Surgeon Com 
mender. 


Societies and Academies 

London 

Royal Society, June 21 PDF Murray Unco 
ordmated contractions caused by egg white and by 
alterations in the cation ratio of the medium in the 
heart of the chiok embryo tn intro If suitable frag 
ments of chiok embryos m primitive streak stages 
be explanted into the egg white of four or five day 
eggs there occurs a differentiation of contracting 
cardiac tissue The contractions differ from those 
soen in similar explan ts in plasma in lacking co 
ordination each coll contracting independently of 
the others When entire hearts of 2} day embryos 
are similarly oxplanted into egg white the oo ordinate 
beat always stops anil is usually replaced by unco 
ordmated contractions This anarchic activity is 
given the provisional name of twitter It is caused 
by the high potassium content aided by the lowi r 
but still rather high calcium content and by the 
low content < f sodium K Mbilanby Tho site of 
loss of water from insects An apparatus is described 
which will measure the amount of water evaporated 
from an insect and is accurate to a hundredth of a 
milligram The rate of loss of water from three 
species of insects was determined (1) in dry air 
(2) in air to which 5 per cent of carbon dioxide had 
been added and (3) in a mixture containing less than 
1 per cent of oxygon In insects with a spiracle 
closing mechanism the rate of loss of water under 
(1) and (2) (which caused them to keep their spiracles 
open permanently) was 2 7 times that m dry air 
In insects which could not close their spiracles 
the rate of loss of water was practically tho same 
under all conditions 2 ptr oent carbon dioxide is 
sufficient to cause insects to keep their spiracles 
permanently open oxygen has to bo reduced below 
1 per oent to have the same effect From these 
experiments it appears that practically all tho water 
evaporated is lost by way of the tracheal system and 
that a thin integument may be just as watertight as 
one wlnoh is highly sclerotiaed P A Buxton and 
D J Lbwis Climate and tsetse flies laboratory 
studies upon Glossma submorsitans and tacJnnotdcs 
It is already known that the number of tsetse flics 
which can be captured under standard conditions 
rises and falls with the season and that many of 
the species are sharply limited to particular types 
of vegetation It is thought that the limits are 
climatic Observations made under controlled 
conditions in the laboratory support those made in 
the field taken together the results should tend 
to give precision to the control of Glossinty, which 
will probably be achieved by altering the vegetation 
end with it the micro climate 

Paris 

Academy of Science*, May 7 (C R 198 1640-1728) 
A Cotton and TsaI Belling The use with the 
large Bellevue electromagnet of a supplementary ooil 
for experiments in magneto optics where the pencil 
is normal to the lines of force Details of construction 
and measurements of the fields obtained C 
Matignon and M SAon The preparation of ethylene 
and its homologuee by cracking heptane in the 
presence of steam Heptane and steam heated to 
about 900° C give gas mixtures noh m ethylene and 
its higher homologuee practically no carbon 
monoxide is formed E L Be', yier New considers 
turns on the African satumitea Jean Baptiste 
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Sknderenb The action of sulphuric acid, cold or 
at a moderate temperature, on aromatic acids and 
eaters Aromatic acids in which the carboxyl group 
is directly united to the nucleus are not sulphonated 
either at the ordinary temperature or at 80° C 
Aromatic acids of the type of phenylaoetic acid give 
sulphomc acids in the cold and at 80° C Lucikn 
Daniel The action of repeated grafting earned out 
on the descendants of absinthe grafted on Chryaantht 
mum fruteacana Paui Livy Complement to the 
study of the V and W spaces O Lovett Certain 
skew curves generalising conics M SyptCk The 
hyper circumferences and hyperheliots gi neralised 
in huolidian spaces of p dimensions Al Pantazi 
Conjugated stratifiable quadruples P Thullen 
The essential singularities of analytical functions of 
Bcvoral complex variables N Lisin The decom 
position of enst mbles J Rernamont and M I ivy 
The propt rties of mountings with counter reaction 
Mluk M Quintin The influence of gases on the 
umlateial conductivity of the silicon carbon couple 
The nature and pressure of the gas exert an influence 
on the electromotive force of silicon carbon rectifiers 
Mme Lina Guastalla Iho process of oxido 
reduction at tho level of a membrane interposed in 
a cupric solution in the course of oloctrolysis N 
Thon The nature of electrode capacity in alternating 
current Ai oi stk Piccard Tin constitution of 
cosmic rays A discussion of the corpuscular anil 
electromagnetic theories of cosmic rays and an 
attempt to reconcile the two views A Naherniac 
The study of a characteristic band of the OH 
function in the near mfra red (about 0 08p) A 
comparison of the bands produced in the liquid and 
vapour states and of tho differences between the 
bands for primary secondary and tertiary aloohols 
Maurice <_ubie and S Iakvorian The fractions 
tion of actinium m tho presence of rare earths 
Georges Fourrtucb The moasunment of the con 
centrations during the photographic recording of 
chemical reactions Henri Mourku and Paul 
Rooqubt The transformation of phosphorus pent* 
nitride into phosphorus mononitnde The nitride 
P,N„ heated m a vacuum at 700° C gives off one 
molecule of nitrogen leaving the nitride PN Mme 
P Rumpf The formation of perohro mates in solu 
tion The view of Schwarz and Giese that the blue 
perohromate corresponds to the formation of the 
peranhydride CrO, is oonfirmed by a physice 
chemical method Pierre 80k Study of the action 
of sodium carbonate on niobium pentoxide G 
Dupont W Zacharewicz and R Dulott The 
synthesis of myrtenol and myrtcnal Mllb Vera 
P ababkova Tlie action of ethylmagnesium bromide 
on sebacic bis diethylamide Mlle M Veiler 
An abnormal reaction of hypochlorous acid on 
dimethylpontoQol A Lepape L Mobet and G 
Schneider The mineralisation of the thermal 
waters of Aix lea Barns (Savoy), and its geological 
signification Study of the helium argon ratio in 
the gases from nine springs From the data given it 
is impossible that tho hot springs of Aix lee Bams 
could have acquired their mineral content from 
Tnassio strata Abkand Kremit Tho maregraphic 
inscription of the cycles of retregradstion of the 
nodes of the moon by certain reef making corals 
Paul Chauchard Some physiooohemical character 
istios of the water of the bay of Villdfranohc Jean 
Lugbon Polar atmospherics G L Alexanian 
The establishmqpt of the chart of anomalies of the 
vertical component of the earth's magnetic field in 


the Vosges Mme Elisabeth Dai id Sylvain The 
large Foramimfera of the Visso (Central Apennines) 
synclinal W Drabovitch and A and B Chau 
chard Conditioned reflexes and chronaxy E 
Fischer Pikttk The vertical distribution of the 
organisms fixed in the zone of fluctuations of the 
sea Jellinek Ihe rdle of the structure of tho 
tissues in their hoating by short wavis A and R 
Sabtoby J Meyer and J Gueni The lipido 
protein equilibrium in the scrum of patients attacked 
by skin affections or lipunu troubles 

Leningrad 

Academy of Sciences (Comptea rtndua No 6) I 
\ inouradov New theorems on the distribution of 
quadratic residues A N Kolmooouoi (.emergence 
of serus of orthogonal polynomos b G Michlin 
Reduction of fundamental problems of thi theory of 
i losticitj to an integral equation of Fredholm V 
Goooladzk The gem rnl probli m of the integration of 
a gt neralised wave equation with vai lable coeflicients 
G K Putkov A proof of the pi incipnl property of 
the canonical distribution for an\ givi n aggregate 8 
Rooinskij and A 8hkchtkr Thi n tombination of 
oxygon and hydrogm atoms on metallic surfaces 
Tho process of recombination includes a stage in 
valving an enorgy of activation of 2 000 cal some 
of tho xperun ntal results disagree with tho Bon 
hcaffer senes At temperatures of 700° C practically 
every atom that strikes a platinum or palladium 
filament recombines and gives its energy to the 
filament, the heating of filaments can thtrefore.be 
used for absolute measurements of the conu utration 
of atoms I Knunjanz G (HELINZEV and T 
08KTROVA A new synthesis of aietopropyl alcohol 
An easy method was found in tho reaction of othyl 
ene oxide with the sodium salt of ace to acetic ester 
in a solution of absolute alcohol N Demjanov 
and A Ivanov The action of N,0, on allene and on 
dimethylbuta lieni (dusopropenyl) Both substances 
with N.O, in ether solution produce mtrosites of the 
composition C,H 4 N,0, and C,H„N,0, from which a 
diamine of dimethvlbutadiene, CjHufNH,), was 
obtained I N Nazarov On the install ketyls of 
tho aliphatic aromatic senes The a branched alkyls, 
particularly the tertiary om s are abl< to increase tho 
dissociation and this ability depends on the degree 
of their branching and tho molr'cular weight P 
Budnikov The reduction of sodium sulphate to 
sodium sulphide B Morozov The stimulating 
action of embryonic extracts and of tissues on re 
generation m Amphibia Both the regeneration of 
the dorsal fin and the general growth of tadpoles 
and axolotls was very strongly stimulated by feeding 
them with powdered human embryo one and a half 
or two months old B Baroinsku On the gertnma 
tion of the si eds of Orobanchr cumana The seeds can 
germinate in distilled water but the process is greatly 
stimulated by the cellular oontont of the root of the 
host plant (sunflower) Tho introduction of an extract 
from tho roots into the soil induces the seeds of the 
parasite to germinate so that this may lie used as a 
method of oontrol V Pospblov lmaginal diapause 
and sterility of butterflies A symbiotic fungus 
Endomyce* living in the fat body of certain moths 
and accumulating reserve products can under certain 
conditions attain parasitic status and prevent tho 
development of the ovaries S Chernov On the 
systematica and distribution of Agkiatrodon (Ophidia) 
in the Soviet Union Diagnoses and notes on tho 
distribution of four sub species of A holy Pall, and 
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of A biomkojjii WfurwttiM Emel E P Bui 
mnnco A new blennoid fish BUnnxu* knipo 
vntacki ip n from the Black Sea 

Rom 

Royal National Academy of tlx Linen November 19 
S Pinchhbl* Linear operators and factorial oo 
efficients TJ Ciaorn Differential deductions from 
the definition of reciprocal vectors geometrical 
applications (3) A Bbmforap Stellar currents 
about R A 10* + 62° Decl Q Majobajja Lx 
penments on metaMio photo resistance at high 
frequency Further experiments confirm the view 
that light exerts a direct action on the electrical 
resistance of metallic lfunmse Thu action w not 
manifested *4n its entirety with the promptitude 
characteristic of the classical pi bioelectric phono 
motion there being a different e in phase between 
the light and the resistance wh ch w sometimes less 
than is required by the theory of the propagation of 
heat G Ascou Conditions for the validity of 
Taylors abbreviated formula r henna Chiron 
A unioity theorem fir the equation 
d*u rf*u d x u 

dx* dx* dt* “ 

B Sxowe Geometric functional determination of 
groups of covenant points relative to a linear 
system »' of curves on on algebraic surface Nataiax 
Rein Qualitative characteristics in the restricted 
problem of three bodies in a gravitating medium 
A Colackvkh The orbit .of the spectroscopic 
double r Persot A new orbit appreciably different 
from that calculated from the Lick Observatory 
observations alone is now calculated from all the 
observational data available F P Mazza and t 
Zumko The liver dehydrogenase of the higher 
fatty aoida (2) Addition of a fatty act 1 either 
saturated (stearic) or unsaturated (oleic) increases 
the consumption of oxygen by the liver by 85 or 
82 per oent The two acids are thus oxidised equally 
well by the liver which must therefore contain a 
complex system effecting the oxidation Of this 
system the dehydrogenase reoently described by 
Mazza and btolfi forms one of the components 
namely that which passes into the aqueous liver 
extract and is moat persistent G R Lxvi and M 
Tabbt X ray examination of electrolytic) silver 
deposits With bright olectrolytic silver deposits 
obtained from silver bromide m baths rich in sodium 
thiosulphate the form of the particles w with a 
high degree of approximation isodiometno Such 
deposits are therefore widely different from those 
of chromium in which the brilliancy of the deposits 
u connected with the flatness of the granules With 
the silver deposits the direction of growth is per 
pendirular to tho octahedral face 


Forthcoming Events 

Friday July 6 

Gxouxuns Association at 7 30 —(in the Architectural 
Theatre University College dower Street W01) — 
Sir Arthur Smith Woodward Some Recent Studies 
of Fossil Vertebrate Animals in North America 

Mmuxa Association July 2-0 Annual Conference to 
he held at Bristol N 

Dr Cyril Fox Presidential Address \ 

Discussion Folk Museums to be opened by I 
E Re M Wheeler T 


Dr F J North ‘Maps In the Museum 
Dr A E Trueman Science and the PubUo 
Museum 

Intxb.natioxal Obnitholooical Concuss July 2-7 
To be held at Oxford 

Fottwh Into* national Concuss for Affxjsd 
MSobanios July 2-9 To be held at Cambridge 


Official Publications Received 


Society of Dyen sod OotoarWs The Jnblloe Issue of the Journal 
of the Society of Dyers and Colourists 1884 IBM Sdtted by Dr 
f M Rowe and B Clayton Pp sB+M8+xxxv (Bmdfcrt) To 
Junior Members it Members, 12r 6d , non Members 26* 

r Ministry Aeronautics! hosesroh tonunlttee Reports sad 
Mends No 1670 <10 B 884. 061) ComnsrsUve Bnglns Teats 

- ' ' ‘ “- By PH 8tokes ana? Q Code Holland 

wANo 1878 (Spin 169 and 178) Modem 


Pp 88+28 (dates 4s n---- 

Spinning TrsU of an latere* ptor Flgiter By A V Stephens si 
R H yWls Pp 17 + 2 pistes It net No 1679JT 8486) On. 
tinnoos Rotation Balaooe for Measurement of Yawing sad KolUns 
Moments In s Spin By P H Aliwort Pp 8+8 plates M net 
(London H M Stationerr Offloe) 

The National Physlosl Laboratory Metrokwy Department. Teals 
“ •'-‘—uu- «•--Pp 84 (Teddinaton Nations] Physlosl 


l (Oollemboia) In Australis By Dr J DavWsoo Pp 68+6 piste* 
^Melbourne Government Printer) 

Ontario Research Foundation Report for the Year 1888 Pp 73 
(Toronto Kings Printer) 

Contribution rrom the Department of Botany University tf 
Nebraska No 82 The Prairie By J R Weaver and T J Vita* ♦ 
patriek (Reprinted (Tom Kcologtaal Moaogrsphs 4 April) Pp 
108-296 (Lincoln Nobr 1 Diversity of Nebraska) 

Allahabad University Studies Vol 10 (Arts and Sdenoe) Pp 
lv + 876 + 8 plates (Allahabad The University ) 7 8 rupees 

Rdncatton, India Progress of Bd leatlon In India 1917-81 By 
Sir George inderso (Tenth quinquennial Review Vol 1) Pp 
Iv+878 (Delhi Manager of Pi biloatkms ) 2 14 rupees it 
KontnkUJk Nedertandach Metoorohmtaoh Inatlte ‘ “ — 

MededeelIngen en Verhandeilngen 85 Oppnrvi 
In bet Noordweetlljk gededto vr * - r ^ ~ 


pietos V 60 fl" No°108 8- 

1# 1911 Pp tUI+62 0 70 fl (S__ __ 

^Arwnaire de I Acadimie Royale de Belgique 1934-0 Pp 284 +8 
plates (Bruxelles Msurioe Lamertln) 


—_-of Mines Mines Breneh InvsatlgaUon* it 

Ore Dressing and MrtsUnigr (Testing sad Research Laboratories) 
19SS (No 786) Pp Iv+287+2ptetea (Ottawa. King s MNr) 
Canada Department of Minns OeotogleBl Survey Memoir 
171 Geology and Ore Deposits of Copper Mountain British Colombia 
By V Dotmags (No 2344) Pp U+AB 26 cents Summarj Report 
18SI Part A (No 2860 ) Pp 82 26 naots Summary Report 1833 
Parte (No 2347) Pp 44 26 oent* (Ottawa King s Printer > 

Mimotres du Musfe Royal d Htatotra Natorells de Briglqiie 
Kfenolre No 60 Bryofoaires oUgoctaee de to Belgique SSento 
an Mus4e Royal d Hlstoire Natures de Belgique Par T Cana et 

5t** &S + Aff ^ -- 











